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This work (Bulletin No. 47) is one of a series of papers intended

to illustrate the collections belonging to the United States, and

constituting the National Museum, of which the Smithsonian Insti-

tution was placed in charge by the act of Congress of August 10,

1846.

The publications of the National Museum consist of two series

the Bulletins, of which this is No. 47, in continuous series, and the

Proceedings, of which the eighteenth volume is now in press. A
small edition of each paper in the Proceedings is distributed in

pamphlet form to specialists, in advance of the publication of the

bound volume.

The Bulletins of the National Museum, the publication of which

was commenced in 1875, consist of elaborate papers based upon the

collections of the Museum, reports of expeditions, etc., while the

Proceedings facilitate the prompt publication of freshly-acquired

facts relating to biology, anthropology, and geology, descriptions

of restricted groups of animals and plants, the discussion of par-

ticular questions relative to the synonymy of species, and the diaries

of minor expeditions.

Other papers, of more general popular interest, are printed in the

Appendix to the Annual Report.

Full lists of the publications of the Museum may be found in

the current catalogues of the publications of the Smithsonian

Institution.

Papers intended 6r publication in the Proceedings and Bulletins

of /ther^T^imal ;Museum are referred to the Committee on Publi-

cations, composed
r

as follows : FREDERICK W. TRUE (chairman),

R. EDWARD EARLL (editor), J. E. BENEDICT, OTIS T. MASON,

LEONHARD STEJNEGER, and LESTER F. WARD.

S. P. LANGLEY,
Secretary of the Smithsonian Institution.

WASHINGTON, D. C.,
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PRE FACE.

In this work the writers have endeavored to give concise descriptions

of all the species of fishes known to inhabit the waters of North and

Middle America. In scope the work includes, therefore, all the species

known to exist in North America, Central America, the West Indies, the

Caribbean Sea, the Galapagos Archipelago, with the offshore banks and

continental slopes of both oceans included, as well as the waters of the

Gulf Stream. All marine species known to occur north of the Equator,

and all fresh-water species north of the Isthmus of Panama are included.

The fact that over a hundred species have been added to the list within

the time taken for printing the present volume, shows that this catalogue

is still far from complete.

The classification and sequence of groups adopted by us is essentially

that of Dr. Theodore Gill, freely modified to suit our present purposes.

This system in many of its details is purely tentative, to be confirmed

or changed when the anatomy of the various forms is better known.

This fact has been strongly emphasized by Dr. Gill and needs no further

discussion here. In the arrangement of the families and genera we

have endeavored to avoid unnatural associations and incoherent groups,

even at the risk of what may seem an excessive subdivision. In gen-

eral, however, no correct idea of the relation of large groups can be

formed until the component parts are separated and defined.

The rules of nomenclature recently formulated by the American

Ornithologists' Union, and now adopted by nearly all American natural-

ists, have been followed in this work. The only exceptions are those

arising from the operation of two minor regulations which seem to be

impracticable or unnecessary.*

*The first of these exceptions concerns Canon xvu, 2, which gives to specific names applied

to males, precedence over names used for females, when the two occur on the same page. In

such cases of synchronous names, we have awarded priority to the name standing first on the

page, regardless of other considerations. The other exception is in the rule abandoning a

name (as Scaphirhynchm; Xiphidion; Canthidermis) when a prior generic name is of like etymology
and of nearly the same spelling (as Scaphorhynchuz, Xiphidium, or Acanthoderma]. We regard all

generic names as different unless originally spelled alike, and the original orthography (mis-

prints aside) is in all cases retained.

fv)



VI PREFACE.

The present work is, in a sense, a revision of the "
Synopsis of the

Fishes of North America," published in 1883 by Jordan & Gilbert, as

Bulletin XVI of the United States National Museum. While the gen-

eral character of the work is the same as in the Synopsis, the text in the

present work has been entirely rewritten, and the geographical range

greatly extended by the addition of the faunas of Mexico, Central Amer-

ica, and the West Indies. The number of species included has been thus

more than doubled. An effort has been made to show in the sequence

of forms, something of our knowledge of the line of evolution of the

different groups of fishes.

Our recognition of indebtedness should include in greater or less

degree most contemporary workers in systematic ichthyology, for it is

not easy to separate the aid given to our individual studies from that

given as direct assistance in the preparation of the present work.

Dr. Charles Henry Gilbert has turned over to the present junior

author his share in Jordan & Gilbert's "
Synopsis," and has also freely

given help and advice, unpublished observations, descriptions of new

forms, and other aids which increase the usefulness of the work. Most

of the descriptions here published have been written in his laboratory

or verified in the museum in his charge.

In ways similarly important, we are under the deepest obligations to

Dr. Theodore Gill, who has looked over all our proof sheets, and who

has given numberless valuable suggestions arising from his extensive

knowledge of comparative anatomy and of the literature of zoology.

Every part of the work has been made more valuable by the friendly

interest of this master of taxonomy.

Still other aids of importance have come from Dr. G. Brown Goode,

Assistant Secretary of the Smithsonian Institution in charge of the United

States National Museum. The work of rewriting the Synopsis of 1883

was undertaken at his suggestion. Every help toward its completion

has been freely extended, the most important being the use of the

advance proof-sheets of the "Oceanic Ichthyology" of Goode & Bean.

To Timothy Hopkins, esq., of Menlo Park, Cal., a generous patron of

biological research, we are indebted for the kind interest which made it

possible for the junior author to associate himself with the present work.

Dr. George A. Boulenger, of the British Museum of Natural History,

has examined many type specimens for us, and has most kindly furnished

advance proof-sheets of the first volume of his Catalogue of Teleostean

Fishes. Large use of these proof sheets has been made in our accounts

of the Percidce and Serranidce.
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Valued aids in the solution of doubtful questions have been received

from Dr. Franz Steindachner of Vienna, Dr. Franz Hilgendorf of Berlin,

Dr. Christian F. Liitken of Copenhagen, Dr. Robert Collett of Chris-

tiania, and from Dr. Le"on Vaillant, M. F. Bocourt, and M. Alexandre

Thominot, in Paris.

In our own country, we have especially to express our obligations for

favors received from Dr. Tarleton H. Bean, of the New York Aquarium;

from his brother, Mr. Barton A. Bean, and Mr. R. Edward Earll, of the

United States National Museum
;
from Prof. Edward D. Cope, of Phila-

delphia, and Mr. Samuel Garman, of the Museum of Comparative

Zoology; Dr. Hugh M. Smith and Mr. William C. Kendall, of the United

States Fish Commission
;
Dr. Stephen A. Forbes, of the University of

Illinois; Dr. Edwin J. Nolan, of the Academy of Natural Sciences of

Philadelphia, and Prof. Simon H. Gage, of Cornell University. To

the Hon. Marshall McDonald, United States Commissioner of Fish and

Fisheries, and Mr. Richard Rathbun, chief of the Division of Scientific

Inquiry of the United States Fish Commission, we are under especial

obligations for assistance in many ways.

Our own students, present and past, especially Dr. Seth E. Meek, Dr.

Wilbur W. Thoburn, Mr. Edwin C. Starks, Dr. Frank Cramer, Dr. Carl

H. Eigenmann, Mr. Albert J. Woolman, Mr. Cloudsley Rutter, Mr.

Keinosuke Otaki, Mr. Thomas M. Williams, Mr. George B. Culver, Mr.

Norman B. Scofield, Miss Susie B. Bristol, Mrs. Flora Hartley Greene,

and others, have rendered aid of various kinds. Dr. Meek has devoted

a winter in Palo Alto to the preparation of the first draft of the account

of the Pomae-entridfp, Gadidte, Brotulidtp, and other families. Mr. Cramer

is the author of the account of the Scorp&nidw and Agonidfy and to Dr.

Thoburn we owe the outline of the Cottidm. Mr. Starks has spent much

time in the verification of descriptions. An especially important service

has been rendered by Prof. Walter Miller of the chair of Archaeology in

Leland Stanford Junior University, and Mr. William Barnum, Editor of

the United States Fish Commission publications, in reviewing and

correcting the etymology of names of the genera and species. Prof.

Augustus T. Murray, of the chair of Greek in the Leland Stanford Junior

University, has also contributed valuable suggestions. To Mr. George A.

Clark, President's Secretary of the Leland Stanford Junior University,

we owe many favors in connection with the preparation of manuscript.

Under the head of each species, enough synonymy has been given to

connect this work with other descriptive works, and no more. Reference
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is made to each original description of supposed new species or genera,

to the descriptions in Dr. Gi'mther's "Catalogue of the Fishes of the

British Museum," to Jordan & Gilbert's "
Synopsis of the Fishes of North

America," and to other works in which special information is given.

The limits of the present work prevent us from giving a bibliography

of the works consulted. In general, we have tried to examine every

paper which throws light on American Ichthyology.

In conclusion, we may say that no one can realize the imperfections

of this work more keenly than we do. We offer no excuse for inaccu-

racies and errors, but it is fair to say that, throughout the four years in

which this work was written, both its authors have found their ener-

gies crowded to the utmost by executive work to which systematic

ichthyology bears no relation. Had it not been so, this book would

have come somewhat nearer our own ideals, and especially would it be

more exact and detailed on the side of Osteology, Embryology, and Pal-

aeontology. As it is, we trust that the work will be a useful representa-

tion of the present state of our knowledge of the fauna in question.

DAVID STARR JORDAN,

BARTON WARREN EVERMANN.

LELAND STANFORD JUNIOR UNIVERSITY,
PALO ALTO, SANTA CLARA COUNTY, CALIFORNIA.

M<irch 15, 1895.



NOTE .

In our descriptions of species, we have attempted to bring the prin-

cipal comparative measurements first. The expressions
" head 4," or

"depth 4" mean that the length of the head in the one case, or the

greatest depth of the body in the other, is contained 4 times in the

length of the fish measured from the tip of the snout to the end of the

last caudal vertebra, the caudal fin being riot included. The size of the

eye and the length of snout and other head parts are compared with the

length of the side of the head, unless otherwise stated; thus "eye 5"
means that the horizontal diameter of the eye is the length of the

head. " Scales 5-64-7 " means that there are 5 rows of scales between

the base of the dorsal fin and the lateral line (the scale in the lateral

line excluded), 64 oblique transverse series crossing the lateral line, and

7 horizontal series between the lateral line and the base of the anal or

the vent. When the number of pores in the lateral line is fewer than

the number of scales in it, we have usually indicated the fact.

The fin formulae are usually shortened as much as possible; thus D.

10,"
" D. IV, 9," or "D. VIII-13," means that in the first case the fish has

a single dorsal fin of 10 soft or articulated rays; in the second case, a

single dorsal fin of 4 spines and 9 soft rays; and the last indicates a fish

with 2 dorsal fins, the first composed of 8 spines and the second of 13 rays.

Spines are always indicated in roman letters.

The abbreviations for the other fin formulae are similarly explained.
The measurements given in the text are intended to apply to the aver-

age of mature fishes. Young fishes usually have the depth less, the head

and eye larger, and the mouth smaller, than adult examples of the same

species.

Descriptions not taken from specimens, or at least not verified by us,

are credited to the author from whom they have been copied.
" Eu." after the account of any species indicates that it is found in

Europe.
The names of the localities from which the types of the species were

obtained, are printed in antique old style type in connection with the

synonymy of each species.

When the type specimens are in the United States National Museum,
we have given the numbers which they bear on the register' of that

institution.

An atlas, containing anatomical figures and illustrations of many of

the more important species, is now in preparation and will appear upon
the completion of the second volume of the present work.

(IX)
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THE FISHES
OF

NORTH AND MIDDLE AMERICA

BY DAVID STARR JORDAN AND BARTON WARREN EVERMANN.

Ichthyology (q;#i'f, fish; A6yof, a discourse) is the study of fishes. A
"

fish," iii the popular sense, is a member of any one of the three classes

of aquatic or fish-like vertebrates, the groups here designated as Lepto-
at </*'/, Marsipobranchiij and Pisces. The Tunicata and Enteropneusta (Balano-

gl()8sus),now recognized as belonging to the CHORDATA and approximated
to the VERTEBRATA, are excluded in this definition, as in their adult con-

dition these creatures have undergone a retrograde metamorphosis and are

hv no means fish-like. For an opposite reason, the BATRACHIA, which de-

velop jointed limbs in their adult condition, although closely allied to the

true fishes, are not included in the popular idea of a fish.

Among the forms commonly called fishes we recognize three classes

Leptooardii, Marsipobranchii, and Pisces. We have preferred to leave the

Pisces as a single class, including all fish-like vertebrates with paired fins,

though there is much to be said in favor of regarding the Selachians and

Dipnoans as each constituting a distinct class coordinate with the true

fishes and the Batrachians. We see no warrant for separating the Ganoids
as a class from the true fishes, still less for uniting the Ganoids and Sela-

chians in one class, Palceichthyes, while the true fishes are placed in another.

ANALYSIS OF THE CL\SSES OP FISH-LIKE VERTEBRATES.

a. Acraniata. Anterior end of the central nervous axis not dilated into a brain and not sur-

rounded by a protective capsu-le, or skull.

b. Notocbord perfect, persistent, extending throughout the body, included in a membranous

sheath, as is the cord-like nervous axis above it
; body elongate, lanceolate, not

worm-like nor enveloped in a tunic
;
walls of the body with muscular myotomes ;

middle lino of body with rudimentary fins; no proboscis; the mouth slit-like,

fringed with cirri
;
heart a longitudinal tubular vessel which gives off branchial

tubes which unite in an aorta
; gill slits inclosed externally by a fold in the in-

tegument which incloses a chamber (atrium) which opens below ; vent remote

from mouth. LEPTOCABDII, i.

aa. Craniota. Anterior end of the nervous axis dilated into a brain which is contained within

a protective capsule, the skull
;
notochord not continued forward beyond the pituitary

body ;
heart developed and divided at least into two parts.

c. Skull imperfectly developed and without jaws ;
shoulder girdle and pelvis obsolete

;

no paired fins
;
a single median nostril

; gills purse-shaped ;
skin naked

;
skeleton

cartilaginous. MAHSIPOBRANCHII, n.

cc. Skull well developed, and with jaws; shoulder girdle and pelvis more or less developed ;

nostrils not median
; gills not purse-shaped ; limbs, if present, developed as rayed

fins, never with fingers and toes like those of the higher vertebrates ; gills per-

sistent through life. PISCES, in.

F. N . A. 2 (1)
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Class I. LEPTOCARDII.
(THE LANCELETS.)

Skeleton membrane-cartilaginous. Notochord persistent and extending
to the anterior end of the head, inclosed in a membranous sheath as is

the cord-like nervous axis above it. Heart a longitudinal tubular vessel

which gives off branchial vessels which unite in an aorta; end of the

nervous axis not dilated into a brain and not surrounded by a protective

capsule, or skull. Blood colorless. Respiratory cavity confluent with the

cavity of the abdomen
; gill slits in great number, the water being expelled

through an abdominal pore in front of the vent. Jaws none; the mouth a

longitudinal fissure, with cirri on each side. Body lanceolate in form,
more or less fish-like, and not enveloped in a tunic. Dorsal fin present,
low

;
anal fin usually more or less developed.

Small marine animals, highly interesting to the zoologist as exhibiting
the lowest degree of development of the vertebrate type. The class in-

cludes but the single order, AMPHIOXI or CIRROSTOMI. (A^rof, thin;

ictptiia, heart.) (Subclass LEPTOCARDII, Giinther, Cat., vm, 513-514.)

Order A. AMPHIOXI.

(THE ClRROSTOMES.)
This order is equivalent to the family BRANCHIOSTOMID^E. (a//ot, both ;

oftff, sharp : Cirrostomi is from cirrus, a lock of hair; ar6//a, mouth.) (CiR-

ROSTOMI, Giinther, Cat., vm, 513-514.)

Family I. BRANCHIOSTOMID^E.*

(THE LANCELETS.)

Body elongate, lanceolate, compressed, naked, colorless; the fins repre-

sented by a low fold extending along the back, with usually a rudimentary
fold below which passes by the vent to the abdominal pore. Mouth in-

ferior, appearing as a longitudinal fissure, surrounded by conspicuous,
rather stiff, cirri. Eye rudimentary. Liver reduced to a blind sac of the

simple intestine. Small, translucent creatures found imbedded in the

sand on warm coasts throughout the world. Eight species are now recog-

nized, referable to 2 or 3 genera. They are all very similar in appear-
ance and habits, and the numbers of the muscular impressions furnish

the only characters thus far known by which the species can be distin-

guished, t (CIRROSTOMI, Giinther, Cat., vm, 513-514.)

a. Gonads (reproductive structures) present on both sides of the median line
;
anal fin present,

with traces of fin rays ;
no caudal process. BRANCHIOSTOMA, 1.

aa. Gonads present on the right Bide only ;
anal fin without fin rays or successive fin-ray

chambers
;
a long caudal process, or tail, about as long as the head. ASYMMETRON, 2.

* In the arrangement of the genera and species of this group we have been guided by the con-
clusions of Dr. E. A. Andrews, in his recent paper, "An undescribed Acraniate : Asymmetron
lucai/anum." (Studies Biol. Lab. Johns Hopkins University, v, No. 4, 213-247, 1893.)
fSee Giinther, Rept. Zool. Voyage H. M, S. Alert, 1884, where the value of this character is

first fully recognized.
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i. BRANCHIOSTOMA, Costa.

(L.ANCELETS.)

, COSTA, Cenui Zoologici Napol., 49, 1834, (lnlricum = lanceolatum).

I, ,.;/-..,!*, YARKELL, British Fishes, 4G8, 1830, (lanceolatus).

Lancelots with the gonads or reproductive structure present on both

sides of the median line. Anal iin present, with traces of rays. Verte-

bral column not produced backward into a caudal process. Six or 7

species recognized, found in the warm seas, usually buried in sand flats

at no great depth. They are very tenacious of life, and will endure con-

siderable mutilation. (^po-yxLa ^ gi^8 5 crro^a, mouth, the cirri about the

mouth having been taken for gills by Costa).

a. Myocommata or muscular bands, 58 to 64.

1. Myocommata behind vent, 11 to 13, the formula usually 35 + 14 + 12= 61.

LANCEOLATUM, 1.

bb. Myocommata behind vent, 7 to 10, the formula usually 35 + 14 -f- 9 = 58.

CARIB/EUM, 2.

ua. Myocommata or muscular bands, 65 to 70, the usual formula 44 + 16 + 9= 69; size larger

than in other American species ;
the tail short. CALIFOKNIENSE, 3.

1. BRANCHIOSTOMA LANCEOLATUM, (Pallas).

(EUROPEAN LANCELET; AMPHIOXUS.)

Muscular bands usually 35 -f- 14 -f 12= 61. Usual length H inches. The

common European species, with the tail stoutish and rather long; abun-

dant on the sandy shores of the Mediterranean, and known from Southern

England and Scandinavia. The Lancelot of the Chesapeake Bay, accord-

ing to Dr. Andrews, is referable to this species rather than to B. caribceum.

(lanceolatus, lance-shaped.) (Eu.)

Umax lanceolate, PALLAS, Spicilegia Zool., X, 19, 1774, Cornwall.

Branchiostoma lubricum, COSTA, Cenui Zool. Napol., 49, 1834, Naples.

Ampkioxus lanceolatus, YARRELL, British Fishes, 468, 1836, and of many writers on anatomy ; GON-

TIIKR, Cat., vin, 513, 1870
;
JORDAN & GILBERT, Synopsis, 867, 1883

; GUNTHER, Kept. Zool. II.

M. S. Alert, 32, 1884 ; ANDREWS, Studies Biol. Lab. Johns Hopkins Univ., v, 238, 1893.

2. BRANCHIOSTOMA CARIB.EUM,* Sundevall.

(WEST INDIAN LANCELET.)

Muscular bands (myocommata) usually 35 + 14 -f 9 = 58
; gonads 22 to

26 on each side
;
usual length If inches; tail short; extremities attenuate.

In shallow waters, buried in the sand, from Beaufort, N. C., to the mouth

of the La Plata; abundant off the Carolina coast and in localities in

Florida (Port Tampa), Jamaica, Brazil, etc. (Name from the Caribbean

sea.)

Branchiogtoma cori&aacro, SUNDEVALL, Olfers, Vet. Akad. Forhandl., 12, 1853 , St. Thomas; Rio

Janeiro; GUNTHER, Voyage Alert, 32, 1884 ;
JORDAN & GILBERT, Synopsis, 3; ANDREWS, I. c.,

240, 1893.

*This species is not very different from B. lanceolatum, and may vary into it.
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3. BRANCHIOSTOMA CALIFORNIENSE.* Gill.

(CALIFORNIA LANCELET.)

Larger than the other American species, with the muscular bauds in

greater number, usually 44 -f 16+ 9 69. Tail very short. Usual length
70 mm., or nearly 3 inches. Coast of California, from San Diego Bay
southward, very abundant at the mouth of San Diego Bay, where it was
first obtained by Dr. J. G. Cooper about 1868; lately taken in large num-
bers at San Diego and at San Luis Gonzalez Bay, in the Gulf of California.

In specimens from the last-named locality (Albatroso Coll.) the usual for-

mula is 45 + 14 4- 9= 68.

Branchiosioma, species, COOPER, Cronise, Nat. Wealth California, 489, 1868, San Diego.
Branchiostoma californiensis, GILL, MS., ANDREWS, I. c., 241, 1893.

2. ASYMMETRON, Andrews.

? Epigonichthys^ PETERS, Berl. Monatsber., 327, 1876, (cultellu*).

Asymmetron, ANDREWS. Studies Biol. Lab. Johns Hopkins Univ., v, 237, 1893, (lucayanum).

Gonads, or reproductive structures, developed on the right side only.

Anal fin without fin rays or successive fin-ray chambers. A long caudal

process. Otherwise as in Branchiostoma. One species, (a-cvu/uerpof,

wanting symmetry.)

4. ASYMMETRON LTJCAYANUM, Andrews.

(BAHAMA LANCELET.)

Right metapleuron continuous with the median ventral (anal) fin, which

passes to the right of the anus. Preoral hood extensive, the cirri united

by the membrane throughout the greater part of their length, and smooth,
without sensory papillae. Gonads on the right, 29, extending from the

15th to the 43d myotomes inclusive. Myotome formula 44 -f- 9 -f- 13= 66.

Length i inch. Adult and young swimming at the surface in the evening
in June and July at Bernini and Nassau, Bahamas; also taken buried

in calcareous sand. (Andrews.) (Lucayas, the islands discovered by
Columbus in 1492, now the Bahamas.)

Asymmetron lucayanum, ANDREWS, I. c., 237, 1893, Bernini, Bahamas.

Class II. MARSIPOBRANCHII.J

(THE LAMPREYS.)

Skeleton cartilaginous ;
the skull imperfectly developed, not separate

from the vertebral column. No true jaws, no limbs, no shoulder girdle,

* Closely allied to this species is B. elongatum, Sundevall. Myocommata 49 -f 18 + 12 = 79.

Length \% to 2% inches. Chinchas Islands, Peru, probably extending northward to Panama,
but not yet recorded within our limits. (Sundevall, Olfers. Vet. Akad. Forh., 147, 1853,
Chinchas Islands.)

f Epigonichthys is said to differ from Branchiostoma in the absence of the anal fin. Dr. Andrews
states that Mr. Arthur Willey, who has examined its Australian type, E. cidtellus, finds gonads
on the right side only, as in Asymmetron. If Asymmetron is a valid genus, probably Epigonichthys
Is also valid. It is perhaps distinguishable from Asymmetron by the want of a caudal process.

J Prof. Cope makes the Marsipobranchii a subclass under a class Agnatha, characterized by the
absence of jaws and shoulder girdle. This class is composed chiefly of extinct forms, most of

them belonging to the subclass Ostracodermi, and provided with bony dermal plates and lateral

limbs. See American Naturalist, October, 1889, 853. The group Marsipobranchii is also often
known as Cyclostomi, as Dermopteri, and as Myzontes.
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no pelvic elements, no ribs. Gills in the form of fixed sacs, without

branchial arches, 6 or more in number on each side. Nostril single,

median. Month subinferior, suctorial, more or less circular. Heart with-

out arterial bulb. Alimentary canal straight, simple, without csecal ap-

pendages, pancreas, orspleen. Generative outlet p.eritoneal. Vertical fins

with feeble rays, usually continuous around the tail. Naked, eel-shaped

animals, inhabiting cool waters, both fresh and salt. They undergo a

metamorphosis, the young being often quite unlike the adult. (Subclass

CYCLOSTOMI, Giinther, Cat., viu, 1870, 499-512.) (/uapotTriov, pouch;

ftpayXia, gills.)

ORDERS OF MARSIPOBRANCHII.

a. Nasal tube duct-like, with cartilaginous rings, penetrating the palate; gill openings remote

from the he.ul, opening directly into the pharynx; no eyes. HYPEROTRETI, B.

ao. Nasal duct a blind sac, not penetrating the palate; gill openings close behind the head,

communicating with a common branchial passage which opens directly into the phar-

ynx; eyes well developed in the adult. HYPEROARTII, C.

Order B. HYPEROTRETI.*

(THE HAGFISHES.)

Nostril tube-like, with cartilaginous rings, penetrating the palate, its

position at the extremity of the head, over the mouth; snout with 8

barbels; mouth without lips; 1 median tooth on the palate and 2 comb-

like series of teeth on the tongue. Branchial apertures at a great distance

from the head; a series of mucous sacs along each side of the abdomen.

Intestine without spiral valve. Eggs large, with a horny case provided
with threads for adhesion. Marine lamprey-like animals, burrowing into

the flesh of fishes, on which they feed. They may be referred to 2 families,

differing mainly in the structure of the gill openings, (inep^a, palate;

rpT/rof, perforate).

. Branchial apertures 6 to 14 on each side, each leading by a duct to a branchial sac.

HEPTATREMID^E, n.

an. Branchial apertures single on each side, from which diverge ducts to 6 branchial sacs.

in.

Family II. HEPTATREMID.E.

(THE BORERS.)

This family differs from the Myxinidce chiefly in the structure of the

branchial apparatus, there being 6 to 14 sacs on each side which receive

water directly from the oasophagus, as in Myxine, but the emptying

ducts, instead of passing backward and downward to a common external

opening, as in Myxine, pass directly through the wall of the body, so that

there are as many external openings as there are gill sacs. Species about

5, referable to 2 genera, inhabiting the colder parts of the Pacific, their

* For a general account of our species of Hyperotreti, see Putnam, Proc. Bost. Soc. Nat. Hist.,

1873.
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habits similar to those of Myxine glutinosa. They fasten themselves on

the gills or eyes or isthmus of large fishes, whence they work their way
very rapidly into the inside of the body. They there devour all the flesh

without breaking the skin, so that the fish is left a mere hulk of head,

skin, and bones. (Myxinidce, genus Bdellostoma, Giinther, Cat., vm, 511.

The generic name Heptatrema, Pum^ril, has priority over Bdellostoma.)

a. Gill openings 10 to 12 on each side; base of tongue opposite sixth or seventh pair of gills.

POLISTOTREMA, 3.

3. POLISTOTREMA, Gill.

Polistotrema, GILL, Proc. U. S. Nat. Mus., 1880, 30, (donibey}.*

This genus is distinguished from Heptatrema (Bdellostoma) by the pres-

ence of 10 to 14 gill openings, instead of 6 or 7, as in Heptatrema. Two
or 3 species known, from the eastern Pacific. (A superlative of TroK'f,

many ; rpr/ua aperture.)

5. POLISTOTREMA STOTJTI, (Lockington).

(CALIFORNIA HAGFISH; LAMPERINA.)

Gills usually 1 12 on each side, the number varying from 10 to 14. Teeth

10 in each series. Branchial artery dividing opposite sixth or seventh

pair of gills. Snout 20 times in total length; head to first gill opening
4|; branchial region 8, tail 8. Plum color, paler below, the edge of the

lower fold pale. Skin thin, very lax, and separable from the muscles,

excessively slimy. L. 14 inches. Coast of California, and north to Cape
Flattery, very abundant about Monterey, burrowing t into the flesh of the

larger flounders and Sebastodes. (Named for Dr. A. B. Stout, of San Fran-

cisco.)

Bdettostoma stouti, LOOKIN'GTON, Amer. Nat., 187s, 793, Eel River, California.

Bdellostoma dombey, JORDAN & GILBERT, Synopsis, 57, 1883, not of Cuvier.

* Polislotrema dombey (Cuvier) is a species distinct from P. stoitti. It is thus characterized bv Put-
nam (Proc. Boat. Soc. Nat. Hist., 1873, 160), from specimens from Chile: " Head about % of total

length, and contained aboutl% times in the length of the abdomen. Tail 7 to 8 times in total

length. Base of tongue between the 7th or 8th pair of gills. Gills, 10 on each side. Length
from 13 to 22 inches. Coast of Chile." According to Putnam the branchial artery divides at its

base into a right and a left trunk in this species.
Le Gastrobranche dombcy, LACEPEDE, Hist. Nat. Poiss., I, 531, 1798, Chile, non-binomial.
Gaslrobranchus dombey, CUVIER, Regne Animal, 121, 1817, after Lacepede.
Bdellostoma polytrema, GIRARD, Proc. Acad. Nat. Sci. Phila., 1854, 199, Valparaiso.
Bdellostoma polytrema, GUNTHER, Cat., vm, 512, 1870.

fAccording to Dr. Gilbert, in 54 specimens of PoJislolrema siouti, 41 were found to have 12 gill

opening.- on each side, 12 had 11 on each side, and 1 had 13. Occasional specimens may have
either 10 or 14, but the normal number is 12.

JThe hagfish fastens itself usually on the gills or isthmus of large fishes, sometimes on the

eyes, whence it works its way very rapidly into the inside of the body. It then devours all the
flesh of the body without breaking the skin, so that the fish is left a living hulk of head, skin,
and bones. It is especially destructive to fishes taken in gill nets. In every gill net in summer,
at Monterey, more or less of these empty shells of fishes are obtained. When these are taken
from the water the hagfish scrambles out with great alacrity. It is thought that the hags
enter the fishes after they are caught. A fish of 10 to 15 pounds weight will be devoured by
them in a single night. Large fishes of even 30 pounds weight are often brought up without
flesh and without viscera, and they certainly do not swim into a gill net in this condition.
The fishes chiefly infested are Sebastodes pinniger, miniatus, and mystinus, Ophiodon elongatu?t

Paralichthys californicus, and Rhacochilvs toxotes.
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Family III. MYXINID^E.

(THE HAGFISHES.)

Body eel-shaped, covered by a thin skin, which is easily detached.

Along the lower side, for nearly the whole length of the animal, are 2

rows of mucous glands, each with an external opening, yielding an abun-

dance of mucus which renders these animals excessively slimy. No eyes.

Hrain small, of the normal fish type. Skull little developed, cartilaginous :

the flexible notochord inclosed in its sheath, and extending from the base

of the skull to the end of the tail, representing the spinal column. Mouth

round, suctorial, without lips, with a pair of barbels on each side. Nostril

single, large, on the median line above, and at the very front of the head,

provided with 2 pairs of barbels. Teeth strong, a single median one on

the roof of the mouth, and 2 rows on each side of the tongue, which is

a powerful organ, with a strong fibrous tendon moving in a muscular

sheath. Alimentary canal a simple nearly straight tube, without spiral

valve
; gill sacs placed on each side of the ossophagus, lying directly

against its outer walls. The water passes into them by a small pore open-

ing directly from the oesophagus into each sac. It is then passed out by
a duct, which continues backward along the outer walls of the sacs to

the abdominal wall at the end of the last sac, where all the ducts from one

side unite in one, and the water is emptied at the branchial opening on

each side of the median line. In close connection with the branchial

opening 011 the left side there is a third opening that leads by a very short

duct to the oesophagus, and hence into the branchial sacs, at the times

when the supply of water through the mouth is cut off by the head being
buried in the flesh of the animal on which it feeds. Ovary single, on the

right side. No oviducts
;
the mature eggs falling into the abdominal cavity

and excluded through the peritoneal opening at the side of the vent. Eggs
with a horny case, and threads for adhesion. Parasitic animals, burrow-

ing into the bodies of fishes, and found in the cold seas.

Two species are usually recognized Myxine olivacea, Lace*pede (=aus-

tralis, Jenyns), from the coasts of Patagonia, and Myxine glutinosa.

(Myxinidce, genus Myxine, Giiuther, vui, 510-511.)

4. MYXINE, Linnaeus.

.1//.i-/H*% LINNAEUS, Systema Naturae, Ed. x, 1758, 650, (glutinosa).

Gastrobnmchns, BLOCK, Ichth., xii, 51, ta>. 413, 1797, (coccus).

Mnr:nil>lHiift, LAcfcpKDE, Hist. Nat. Poiss., v, 647, 1803, (olivacea).

AHOJMHS, KAFINFSQTK, Anal, de la Nature, 493, 1815, (olivacea).

Characters of the genus included above. (An old name, from /*va,

slime).
6. MYXINE GLUTINOSA,* Linnaeus.

(HAQFISH; BORER.)

Head 3$ to 4 in total length ;
tail 6| to 10; lingual teeth 8 to 11 in each

row. Bluish above, whitish below. North Atlantic on both coasts,

* "
Myxini' is generally or always in its young stage a male, while at a more advanced stage

it becomes transformed into a female. It seems to be an animal which in sexual respects is in a
transition stage, from what and to what it is hard to say. It seems to be seeking, without yet
reaching that mude of reproduction which is most profitable for it in the struggle for existence.

"

Fridljof Namen.
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south to Cape Cod. Not abundant in America. "Intrat et devorat

Pisces; aquam in gluten mutat." (Linnaeus). (Eu. )

Myxine glutinosa, LINN^US, Syst. Nat., Ed. x, 650, 1758, Atlantic Ocean; GATHER, Cat.,vui,

510, 1870; PUTNAM, Proc. Bost. Soc. Jfat. Hist., 1873, 135.

Myxinelimosa, GIRARD, Proc. Ac. Nat. Sci. Phila., 1858, 223, Grand Menan, Bay of Fundy;
JORDAN & GILBERT, Synopsis, 5, 1883.

Gastrobrancfiuscoecus, BLOCK, Ichth., xn, pi. 413, 66, 1795, Denmark, etc.

Order C. HYPEROARTII.*

(THE LAMPREYS.)

Nasal duct a blind sac, not penetrating the palate. This order is

equivalent to the single family Petromyzonidw. (vTrepua, palate; uprto?,

complete; *. c., entire.) (PETROMYZONTID.E, Giinther, Cat., vin, 499-509.)

Family IV. PETROMYZONID^E.

(THE LAMPREYS.)

Body eel-shaped, subcylindrical anteriorly, compressed behind
;

the

mouth nearly circular, suctorial, usually armed^vith horny teeth, or tooth-

like tubercles which are simple or multicuspid, resting on papillae ;
those

immediately above and those immediately below the (Esophagus more or

less specialized ; eyes developed in the adult
; gill openings 7, arranged in a

row along the sides of the " chest
;

" nostril on top of the head just in front

of the eyes; lips present, usually fringed; dorsal fin more or less deeply

divided by a notch
;
the posterior part commonly continuous with the anal

around the tail; intestines with a spiral valve; eggs small.

These animals undergo a metamorphosis; the young are usually tooth-

less and have the eyes rudimentary. Separate generic names (Ammocoetes,

Scolecosoma, CHlopterus} had been applied to these larval forms, before it

was discovered that they were the normal young of the true lampreys.
Genera about 7; species about 15; of the rivers of temperate regions.

They attach themselves to fishes and feed by scraping off the flesh with

their rasp-like teeth. Most of them ascend rivers or brooks at the spawn-

ing season, after which very many of the individuals die. (PETROMYZON-

TID^C, Giinther, Cat., vm, 499-509.)

a. Second dorsal continuous with caudal.

b. Supraoral lamina ("maxillary ") and infraoral lamina (" mandible ") destitute of teeth,

"the armature of the lamprey type being obsolescent;" otherwise as in Petromy-

zon ; sea lampreys. BATHYMYZON, 5.

bb. Supraoral and infraoral laminae with teeth or tooth-like tubercles.

o. Supraoral lamina contracted, the armature consisting of 2 or 3 cusps placed close

together ;
discal teeth numerous, in concentric series ;

anterior lingual teeth

with a median depression or groove ;
buccal disk large in the adult, con-

tracted in the young.
Anterior lingual tooth with a deep median groove and terminating in an in-

curved point ;
dorsal fin divided. Large lampreys; anadromoue.

PETROMYZON, 6.

* For a detailed account of the North American Lampreys, see Jordan & Fordice, Ann. N. Y.
Ac. Sci., 1886. For an excellent account of the life history of certain species see Gage, in Wilder
Quarter-Century Book, 1893, pp. 420-479.
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tld. Anterior lingual tooth divided by a median groove; dorsal fin continuous,

with ;i broad notch. Small lampreys; fluviatile. ICHTHYOMYZON, 7.

<>*. Snpraoral lamina very largo, expanded laterally, forming a crescent-shaped plate

with a cusp ;it cither end and sometimes a median cusp; anterior lingual teeth

more or !>>ss serrate.

i'. Snpraoral lamina with a well-developed median cusp; anterior lingual tooth

wedge-shaped, its edge finely serrate and nearly straight ;
dorsal fin divid-

ed
;
Imncal disk moderate, some of its teeth bicuspid. Largo lampreys;

anadromous. ENTOSPHENUS, 8.

ee. Snpraoral lamina with a very small median cusp or none; anterior lingual

tooth little developed, its edge crescent-shaped and dentate; the middle

denticle enlarged; Imcoal disk small, the teeth small and never tricuspid;

dorsal fins separate or deeply divided; small lampreys; fluviatile.

LAMPETRA, 9.

5. BATHYMYZON, Gill.

Iiat)i>/i>iir.n, GILL, Proc. U.S. Nat. Mus., 1883, 254, (bairdii).

Supraoral lamina contracted, its two converging teeth almost completely

fused, and only evident at the summit of the combined mass; infraoral

lamina crescentiform and spout-like at the middle and with the den-

ticles obsolete; discoperipheral teeth numerous and in obliquely arched

series of 4 to 7, declining downward ;
innermost lateral teeth of the 4 rows

diverging from mouth, in each side bicuspid, with the cusps approx-
imated and diminishing downward rapidly; lingual teeth 3, pectinate,

the anterior deeply impressed and silicate backward at the middle, and
the posterior correspondingly curved backward at their inner lateral

angles ;
the anterior dorsal fin distinct from posterior, (fia&vc, deep ;

,///xw, to suck.)
7. BATHYMYZON BAIRDII, (Gill).

Head from snout to first branchial aperture about 7 times in total

length ; eye midway between snout and fifth branchial aperture ;
diame-

ter of buccal disk equal to interval between eye and fifth branchial aper-
ture, the margin regularly fringed ;

indications of 8 teeth on the infraoral

lamina
; tips of the two supraoral ones barely perceptible ; pectinations

of lingual teeth well marked. Chest about as long as snout. Fins mod-
erate

;
anterior dorsal somewhat higher in front of middle than diameter

of orbit, second dorsal about twice as high, or equal to the distance be-

tween eye and first branchial aperture. Color dark, belly grayish ;
second

dorsal darker across middle in front and toward margin behind
;
caudal

blackish throughout. (Gill.) Gulf stream, once taken. (Named for

Spencer Fullerton Baird.)

P>-1i-<:i,iii-.:n (J!ii/l,//,,iii~on) lairdii, GILL, /. c., 254, 1883; lat. 49 N., 547 fathoms; GOODE &

BEAN, Oceanic Ichthyology, 4, 1894. (Type, No. 33311.)

6. PETROMYZON, (Artedi), 'Linnaeus.

(LAMPREYS.)

Petromyznn, (ARTEDI), LINNAEUS, Systema Xatnra?, Ed. x, 1758, 230 (marinu*).

Asmooodn\ (Dnnu'-ril), CUVIER, Regne Animal, Ed. i, 119, 1817, (branchial!*, larval form of any
or all European species.)

Ammoc(?lns, BI.AIXVILLE, Faune Francaiso, liv. xxiv, 3, 1828, (branchialis).

Lampreys with the supraoral lamina armed with 2 or 3 separate teeth,

pointed, and close together, not forming a crescent-shaped plate ;
anterior
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lingual tooth with a median depression ;
buccal disk large, with numerous

teeth arranged in concentric-series ; dorsal fins separate, the second joined

to the caudal.

North Atlantic, ascending rivers
;
one species known, the largest of the

lampreys. (7rrpa, stone
; //" to suck.)

8. PETROMYZON MARINUS, Linnseus.

(GREAT SEA LAMPREY ; LAMPREY EEL.)

Head large, longer than the branchial area
;
buccal disk large, with

numerous conical teeth, arranged in obliquely transverse series, 4 to 7 in

each row
;
lateral teeth 011 each side of mouth bicuspid, the other teeth

simple; dorsals low, well separated; the second dorsal with a depression

on the tail; lips moderately fringed; males and often females, in spring,

with an elevated fleshy ridge on back before dorsal fin
;
64 muscular im-

pressions between gill openings and vent. Color bluish brown, mottled

with blackish confluent patches, rarely nearly plain; whitish below.

Length 24 to 36 inches. Atlantic coasts of Europe and North America,
southward to Chesapeake Bay, abundant northward, ascending streams

in the spring to deposit its spawn. (Eu.)

Petromyzon marinus, LINN^US, Syst. Nat., Ed. x, 1758, 230, European Seas ; (after Artedi);

GUNTHER, Cat., viii, 501
;
JORDAN & GILBERT, Synopsis, 11, 1883 ; JORDAN & FORDICE, Ann.

Ac. Sci.N. Y.,1886, 283.

Petromyzon americanus, LE SUEUR, Trans. Am. Phil. Soc. Phila., i, 383, 1818, Coast of Massachu-

setts; STOKER, Fish. Mass., 251, pi. 38, fig. 4,1867.

Petromyzon nigricans, LE SUEUR, I. c., 385, 1818, Massachusetts.
Ammocceles bicolor, LE SUEUR, 1. c., 386, 1818,(larva), Northampton, Massachusetts.

Pelromyzon appendix, DE KAY, N. Y. Fauna: Fishes, 381,1842, (young). Providence; Hudson
River.

? Pelromyzon lamotleni, LE SUEUR, in DeKay, I. c., 382, 1842, no locality.

Represented in fresh waters by

8a. PETROMYZON MARINUS UNICOLOR, (De Kay).

A dwarfish form similar to the common lamprey ;
darker and more uni-

form in color, the dorsal ridge larger, the fins closer together ;
found land-

locked in the lakes of northern and central New York
;
abundant in

Cayuga Lake.

Ammocceles unicolor, DE KAY, N. Y. Fauna: Fishes, 383, 1842, (larva), Lake Champlain.
Petromyzon marimts domains, Wilder MS., JORDAN & GILBERT, Synopsis, 869, 1883, Cayuga Lake.

(Type, No. 31368) ; GAGE, Wilder Quarter Century Book, 1893, 420.

Pelromyzon marinus unicolor, MEEK, Ann. Ac. Sci. IT. Y., 1886, 284.

7. ICHTHYOMYZON, Girard.

(RIVER LAMPREYS.)

IcUhyomyzon, GIRARD, Pac.R.R.Sur., x, 381,1858, (argenleus).

Scolecosoma, GIRARD, I. c., 385, 1858, (concolor, larva).

Allied to Petromyzon, but with the anterior lingual tooth divided by a

median groove. Dorsal fin continuous, with a broad notch. Small

lampreys; confined to fresh waters in eastern United States. (lx&i>s t

fish; [ivfa, to suck.)
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a. Head 1% in length; iufraoral lamina with 7 cusps. CONCOLOR, 9.

aa. Head 9 in length; infraoral lamina with 7 to 12 cusps. CASTANKUS, 10.

9. ICHTHYOMYZON CONCOLOR, (Kirtland).

(SILVERY LAMPREY.)

Body considerably compressed; head broad, with large buccal disk,

which is moderately fringed; teeth strong and nearly uniform, the 2

supraoral teeth being similar to those on the rest of the disk
;
lateral

teeth all simple ;
iufraoral cusps coimivent, 7 in number, the middle ones

the longest; upper margin of dorsal scarcely depressed in front of the

vent; origin of dorsal nearly midway between the tip of snout and end
of tail

;
51 muscular impressions between gill openings and vent. Head

7|; depth 12. Color, silvery, bluish above, sometimes with bluish spots ;

a small dusky spot above each gill opening, usually conspicuous even in

the larva
;
larva with small toothless contracted mouth, as in P. marinus.

It may be that this is the young of Petromyzon marinus. L. 12 inches.

Great Lakes and upper Mississippi Valley ;
rather common

; ascending
small brooks in the spring, (concolor, uniformly colored.)

Petromyzon argentcns, KIRTLAND, Bost. Jour. Nat. Hist., in, 1840, 342, with plate (name pre-

occupied), Big Miami River.

Ammococles concolor, KIRTLAND, I. c., 473, with plate (larva), Mahoning River
; Scioto River.

? Ammoccctes borealis, AGASSIZ, Lake Superior, 252, 1850, Michipicoten River.

? Ammocottes fepyterus, ABBOTT, Proc. Ac. Nat. Sci. Phila., I860, 327 (larva), Ohio River.

Pftmmyzon bdellium, JORDAN, Cat. Fish. N. A., 4, 1885, after Kirtland.

Petromyzon concolor, JORDAN & FORDICE, Ann. N. Y. Ac. Sci., 1886, 282.

IchtJtyomyzon argenleus, JORDAN & GILBERT, Synopsis, 10, 1883.

10. ICHTHYOMYZON CASTANEUS, Girard.

Supraoral lamina tricuspid; some of the lateral teeth bicuspid; infra-

oral lamina with 7 to 12 cusps ;
head 9 in length ;

otherwise as in L concolor,

the color more yellowish. L. 12 inches. Mississippi Valley, scarce.*

(castaneuSj chestnut color. )

IdtOiyomyznn castancns, GIRARD, Pac. R. R. Surv.,381, 1858, Galena, Minnesota.

L-ldJnjimiyzon hinulo, GIRARD, I. c., 382, Fort Smith, Arkansas. (Type, No. 980.)

r>'tn-iin/r.<i cust'in>'>i*, JORDAN & GILBERT, Synopsis, 808, 1883, and JORDAN & FOBDICE, I. c., 281, 1806;

Gf NTHER, Cat., vni, 507, 1870.

Idithyomyzon hirudo, GiiNTHER, Cat., VIII, 507, 1870.

8. ENTOSPHENUS, Gill.

Entosphenw, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 331, (Iridenlatu?, name only); JORDAN & GIL-

BERT, Synopsis, 7, l8K^(tridenta(us) .

Lampreys of large size, with the supraoral lamina forming a crescent-

shaped plate on which are 3 cusps, the middle one little smaller than

the others; anterior lingual tooth wedge-shaped, its edge almost straight

and finely pectinate; lips fringed; buccal disk moderate, its teeth com-

paratively few; dorsal fins separate. One species, a large anadromous

* Recorded from Galena, Minn. (Girard); Mill Creek, Shawnee Co., Kans. (Cragiu); Fort

Smith, Ark. (Girard); Forlorn Hope, La. (Bean); Manitoba (Evermann).
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lamprey, found in the North Pacific, similar in habit to Petromyzon marinus

of the North Atlantic, (gvrdf, within; a<j>rfv, wedge; the lingual tooth

being wedge-shaped.)

11. ENTOSPHENUS TRIDENTATUS, (Gairdner).

Lips thick, fringed with numerous papillae, within which are small

teeth. Infraoral lamina with 5 or 6 cusps ;
buccal teeth before mouth

unicuspid, those on sides larger, the first and last bicuspid, the middle

ones tricuspid ;
median supraoral cusp little more than i the length of

the other 2
;
first dorsal fin distant about f of its own length from the

second. Head 8 to 10 in length ;
73 muscular impressions between gill

openings and vent. Color, plain dark brown, rarely mottled. Pacific

coast of America, Unalaska to Southern California; ascending streams to

spawn, going as far as Walla Walla, in the Columbia, its range southward
extends to Santa Ana River at Riverside, California. L. 18 inches or

more, (tridentatus, three-toothed.)

Petromyzon tridentatus, (GAIRDNER MS.), RICHARDSON, Fauna Bor. Am., 293, 1836, Falls of the

Walamet, now Willamette.

Petromyzon cilialm, AYRES, Proc. Cal. Ac. Sci., 1855, 44, San Francisco.

Petromyzon lividus, GIRARD, Pac. R. R. Surv., 379, 1858, Wahlahmath River, Oregon (Willa-
mette River.) (Type, No. 976.)

Petromyzon astori, GIRARD, I. c., 380, 1858, Astoria, Oregon. (Type, No. 978.)

Ichthyomyzon tridentatus and astori, GUNTHER, Cat., vm, 506, 1870.

Entosphenus epihexodon, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 331, Fort Reading, California

after Girard.

Lampetra tridentata, aslori, and epihexodon, JORDAN & GILBERT, Synopsis, 7, 8, 1883.

Ammocceles tridentatus, JORDAN & FORDICE, /. c., 291, 1886.

9. LAMPETRA,* Gray.

(BROOK LAMPREYS.)

Lampetra, GRAY, Proc. Zool. Soc. London, 1851, 235, (fluvialis).

Lampreys of small size, with the dorsal fin emarginate or divided into

two parts, the posterior portion continuous with the low anal fin around

the tail
; supraoral lamina broad, forming a cresceutic plate, with a large

bluntish cusp at each end, and rarely a very small median cusp; lingual
teeth small, with a crescent-shaped dentate edge, the median denticle

enlarged ;
buccal disk small, its teeth few nd never tricuspid. Small

lampreys, inhabiting the brooks of Europe and North America. Five or 6

species known, bearing much the same relation to Entosphenus that Ichthy-

omyzon bears to Petromyzon. (lambere, to suck; petra, stone.)

. Dorsal fin divided into 2 parts which are separate, or joined at base only.

* The name AmmocoRtes was originally applied to the larval forms of Petromyzonids which are
in that stage specifically indistinguishable and which were supposed by Dumeril and Cuvier to
be generically distinct from the adult forms. After the identity of the two was discovered, the
name Ammocceles was used by many writers, following a suggestion of Milne-Edwards, as a gen-
eral term to be applied to the blind or larval stage of all lampreys. Lampelra of Gray should
therefore be used for this genus, for which it was originally proposed. Inasmuch as no Euro-
pean Ammocaetes can be referred to any determinate species of Peiromyzonid, the nominal genus
corresponds with Petromyzon^ a whole and not to any subdivision.
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/). Infrai>ral lamina with 7 cusps ; dorsals wholly separate. AUREA, 12.

II. Infraoral lamina with S or 9 cusps.

c. Lateral teeth usually 4 on each side, nil bicuspid ;
dorsals separate.

SPAIMCEA, 13.

ir. Lateral teeth usually 3 on each side of disk, the middle one tricuspid, the others

bicuspid ;
dorsals slightly connected. CIBARIA, 14.

<r. Dorsal fins distinctly united, with a sharp notch
;
lateral teeth usually 3, bicuspid.

WILUERI, 15.

12. LAMPETRA AUREA, (Bean).

Dorsal fins separate, the first | the height of the second, the inter-

space ;i the length of the first; infraoral lamina with 7 cusps, the outer

largest; head shorter than thorax, 10| in length. Plumbeous, golden
below. (Bean.) Yukon River and streams of Alaska and Kamchatka. L.

about a foot. Very close to the European L. fluviatilis. (aureus, golden.)

Annn,;i(,'x mtreux, BEAN, Proc. U. S. Nat. Mus., 1881, 159, Yukon River; (Type, No. 21524);

JORDAN & GILBERT, Synopsis, 808, 1883.

l.(i)iq>rtni ruiiifsrhttltca, PALLAS, Zoogr. Rosso-Asiat., in, G7, 1811, Kamchatka. This was

apparently not intended as a binomial name.

? I'et>-(K>/::<nt l>n,-i'<ili*
t GIRARD, Pac. R. R. Surv., 377, 1858, after P. fluvialis, Richardson, mentioned

only as a small lamprey attached to an Inconmi in Great Slave Lake, "very like Bloch's

figure" of L.flin-infiUx.

13. LAMPETRA SPADICEA, Bean.

Dorsals separated, the interspace i the snout, insertion of first at

middle of body ;
second dorsal little higher than first; infraoral lamina

with 9 cusps, the outer largest; lingual teeth with about 20pectinse; 4

bicuspid teeth on each side of disk. Guanajuato, Mexico. (Bean.) (spa-

, nut-brown.)
ra .ymUcea, BEAN, Proc. U. S. Nat. Mus., 1887, 374, Guanajuato, Mexico. (Type, No.

38005.)

14. LAMPETRA CIBARIA, (Girard).

Lips fringed; infraoral lamina with 8 or 9 subequal cusps; about three

teeth on each side of buccal disk, the middle one usually tricuspid, the

others bicuspid; teeth on upper part of disk simple; dorsal fins slightly

connected at base; second dorsal not much higher than first, much lower

than in L. wilderi; insertion of dorsal a little behind middle of body;
63 muscular depressions between last gill opening and vent; head 10 in

length. Color plumbeous, sides silvery. L. 8 inches. Pacific slope, from

Fraser River to the Sacramento, Rather common in the rivers and brooks

northward, (cibarius, pertaining to food.)

Petromyzon plinitlrut, AYKES, Proc. Cal. Ac. Sci., 1854, 28, (name preoccupied), San Francisco.

es cibarius, GIRARD, Pac. R. R. Surv., 383, 1858, larva, Puget Sound; JORDAN & FORDICE,

l.<:, 292, 188G. (Type, No. 6176.)
-

ayresi, GUNTIIER, Cat., vm, 505, 1870, British Columbia.

plumlea, JORDAN <fe GILBERT, Synopsis, 8, 1883.

16. LAMPETRA WILDERI, Gage, new species.

(SMALL BLACK LAMPREY.)

Head moderate, about as long as the thorax
;
mouth small

;
snout shorter

and lips, less fringed than in L. planeri; dorsal fins connected only in

breeding season, inserted behind middle of body, considerably depressed
in front of the vent, but not divided into 2 fins; posterior lobe highest ;
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insertion of dorsal a little beforemiddle ofbody ;
both dorsals high, the first

1\ in height of second ;
anal tube conspicuous in the spring ; eyes moderate

;

supraoral lamina with its cusps large, triangular, well separated; a small

pointed median cusp sometimes present in the adult
;
in half-grown speci-

mens the lamina forms a curved plate without distinct cusps; infraoral

lamina curved, with 5 to 9 feeble, bluntish, subequal cusps; about 3 bicus-

pid teeth on each side of mouth
;
other buccal teeth simple. Head 8i ;

67

muscular impressions between gill openings and vent. Bluish black

above, silvery below. L. 6 to 10 inches. A small species ascending west-

ern streams in the spring in great numbers to deposit its spawn ;
abundant

from Western New York (Cayuga Lake; Meek, Gage) to Iowa, both in

tributaries of the Great Lakes and the Ohio and Mississippi. Our species

seems to be distinct from Lampetra planeri, generally common in North-

western Europe. (Named for Burt Green Wilder, the distinguished

anatomist, the first to study the lampreys of Cayuga Lake. Specimens
from that locality are taken as types of L. wilderi. )

I'elromyzonnigrum, RAFINESQUE, Ich. Oh., 84, 1820, (iiame preoccupied), Falls of Ohio.

Petromyzon branchialis, GUNTHER, Cat., vm, 504, 1870.

Ammoccetesniger, JORDAN & GILBERT, Synopsis, 9, 1883.

Ammocoetes branchialis, JORDAN & FORDICE, /. c., 293, 1886. GAGE, in Wilder Quarter-Century

Book, 436, 1893.

Class III. PISCES.

(THE FISHES.)

The Pisces, or Fishes, may be defined as cold-blooded vertebrates adapt-
ed for life in the water, breathing by means of gills which are attached to

bony or cartilaginous gill arches, the gills persistent throughout life
;

having the skull well developed and provided with a lower jaw; the limbs

present and developed as fins, rarely wanting through atrophy ;
shoulder

girdle present, furcula-shaped, curved forward below, rarely obsolete

or represented by cartilage; pelvic bones present; exoskeleton developed
as scales or bony plates or horny appendages or sometimes entirely want-

ing, and with the median line of the body provided with one or more fins

composed of cartilaginous rays connected by membrane, the fins rarely

atrophied.
All recent writers on fishes agree that the Lancelets and the Lampreys

differ so widely in structure and development from the true fishes that

they must be regarded as forming distinct classes. Many writers go still

further, and remove from the class of fishes the Sharks, Skates, Chimeras
and Dipnoans. A smaller number remove the Ganoids, also. It seems to us,

however, preferable to regard these, with the True Fishes, or Teleosts, as

members of the single class of Pisces.

The class Pisces may be conveniently divided into 5 subclasses

SELACHII, HOLOCEPHALI, DIPNOI, CROSSOPTERYGIA, and TELEOSTOMI. As
there are no North American representatives of the DIPNOI (CERATODUS,
LEPIDOSIREN, PROTOPTERus),or of the CROSSOPTERYGIA (POLYPTERUS),
these singular groups may be passed by without further mention in this

work.



Jordan and Evermann. fishes of North America. ].">

SUBCLASSES OF PISCES.

.1. Skull without system of membrane boues (opercles, etc.).

6. Suspensorium of the mandible present. Gills not free, being attached by tho outer

margin to the skin
; egi;s lew and large, impregnated and sometimes developed inter-

nally, covered with a thick leathery skin when developed externally ; embryo with

deciduous external gills ;
no membrane bones about the head; upper jaw formed of

palatine and pterygoid elements without maxillary or premaxillary; skeleton car-

tilaginous ;
skull without sutures

;
tail hcterocercal

;
ventral fins abdominal ;

male

with large iutromittent organs or claspers attached to the ventral fins, these complex

in structure iu existing species ;
shoulder girdle not attached to the skull

;
skin

naked or covered with small rcuj,h scales, or spines, or bony bucklers; no air bladder;

arterial bulb with 3 series of valves
; optic nerves with a chiasma

;
cerebral

hemispheres united
; gill openings slit-like, 5 to 7 in number

; jaws distinct from

the skull, joined to it by suspensory bones
;
teeth distinct. (Sharks and Skates.)

SELACHII.

bb. Suspensorium of tho mandible wanting; no maxillary arch; ventral fins with claspers;

gill opening single, leading to 4 gill slits; jaws coalescent with the skull; teeth

united in the form of bony plates. (Chimaaras.) HOLOCEPHALI.

d. Skull with a well-developed system of membrane bones (opercles, suborbital ring, etc.);

gills free, attached to the gill arches by their bases only ; gill opening single on each

side; eggs comparatively small and numerous; no claspers; a maxillary arch
;
cerebral

hemispheres not united. (True Fishes.) TELEOSTOMI.

Subclass SELACHII.*

(THE SHARKS AND SKATES.)

This group, sufficiently denned above, includes among recent fishes, the

Sharks and the Rays, marine fishes mostly of large size, abounding in all

seas. The group is commonly divided into 2 orders, which are widely
different in appearance, so far as the extremes are concerned, but which

pass into each other by insensible gradations.
We begin the group with the archaic type, the order or suborder Diplos-

pondyli, proceeding thence from the more generalized sharks to the special-

ized skates. The true sharks form an almost perfect gradation into tiie

skates, but there are no forms extant which connect the Dlplospondyli

with modern sharks. (ai-^a^o^, shark; the word originally meaning

cartilage.)
ORDERS OF SELACHII.

a. Gill openings 6 or 7
;
dorsal fin single ;

vertebral column imperfectly segmented, each seg-

ment being equivalent to 2 vertebrae, and bearing 2 neural aches
;
anal fin present.

DlPLOSPONDYLI, D.

aa. Gill openings 5
;
vertebral column well segmented, each segment forming a neural

arch and 1 centrum.

b. Vertebrae each with the internal calcareous lamellae radiating from the central ring ;

anal fin present. ASTEUOSPONDYLI, E.

bb. Vertebra? with the internal calcareous lamellae not radiating, but arranged in one or

more concentric circles or series around the central ring ;
no anal fin

; palato-

quadrate arch not articulated to the skull.

c. Gill openings lateral
;
dorsal fins 2. CYCLOSPONDYLI, F.

cc. Gill openings ventral
;
dorsal fins small and posterior, or wanting ; body and pec-

toral fins forming a depressed disk. BATOIDEI, G.

* Also frequently known as Elasmobranchii, Plagioslomala, Chondroplerygia, or Placoidei. In Prof.

Cope's system, the Selactiii constitute one of the 2 orders in this subclass and all the existing
sharks and skates are referred to it. In the Selachii, as thus understood, the claspers are complex,
while in the extinct order of Ichthyotomi these organs are simple.



16 Bulletin 47, United States National Museum.

. Order D. DIPLOSPONDYLI.

(THE NOTIDANOID SHARKS.)

Sharks with the palatoquadrate apparatus articulated or connected with

the postorbital processes of the skull; branchial apertures in increased

number, 6 or 7: only 1 dorsal fin. Vertebral column imperfectly seg-

mented so that from each segment 2 neural arches and 2 vertebral bodies

arise. Among existing sharks this group contains 2 families. Numerous

genera represented by fossils seem allied to these, which are among the
" oldest living vertebrates." (rftTrA&of ,

double
; airbvdvTioc, vertebra; Noti-

danus, (vuridavbc, dry back) is a Greek name of some shark, in Atheneus.;

a. Body greatly elongate, almost eel-shaped ; dorsal, anal, and ventrals close together on pos-

terior part of body ;
teeth in -the 2 jaws alike

;
mouth anterior.

CHLAMYDOSELACUID.S:, v.

aa. Body moderately elongate ;
teeth in the 2 jaws unlike

;
mouth inferior.

HEXANCHID.E, vi.

Family V. CHLAMYDOSELACHID^E.

(THE FRILLED SHARKS.)

Body elongate, slender, suggesting the form of an eel. Head broad,

depressed. Eyes lateral, without nictitating membrane. Nasal cavity

separate from that of the mouth. Mouth anterior. Teeth with broad,
backward-extended bases and slender cusps. Spiracles present. Gill

openings 6. One dorsal fin, without spine ;
anal fin present. No pit at root

of caudal. First gill membrane free across the isthmus. Intestine with a

spiral valve. Anterior basibranchial cartilages present.

This family contains a single species, recently discovered by Mr. Garman,
from whose papers this account is taken. It inhabits the open sea, and

may not occur in American waters.

Chlamydoselachidse, GARMAN, Bull. Essex Inst., 1884, 47, and elsewhere.

10. CHLAMYDOSELACHUS, Garman.

Chlamydoselachus, GARMAN, Bull. Essex Inst., Jan. 17, 1884, 47, (anguinens).

Opercular flap forming a broad frill over first gill opening. Teeth simi-

lar in both jaws, each with 3 slender, curved, subconical cusps, sepa-
rated by a pair of rudimentary denticles, on a broad base

;
no median

upper series of teeth in front
;
a series on the symphysis below. Mouth

wide, without labial folds at the angles. Pupil horizontally elongate.
Fins broad

;
caudal without a notch. Basihyal elongate. One species

known, inhabiting waters of some depth in the open sea. An extinct

species, Chlamydoselachus lawleyi, Davis, has been described from pliocene

deposits in Tuscany. (xha/Ltv?, mantle or frill; ae^a^of, shark.)

16. CHLAMYDOSELACHUS ANGUINEUS, Garman.

Dorsal fin small, opposite the anal, which is more than twice its size;

pectorals small, placed low ; ventrals large, placed far back, opposite
anal. Eye small. Gill openings large, curved, oblique, all of them before



Jordan and Evermann. Fishes of North America. 17

pectorals. Teeth nyl Scales on upper edge of tail enlarged. Head 7i

in length. Greatest depth of body about 15. Color, plain brown. L. 5

to 6 feet (Garman). Seas about Japan; also taken off Madeira, in deep
water. Not certainly known from the American coast, but if fishermen's

drawings can be trusted, this is found in the Western Atlantic and is

probably the original of some of the recorded " sea serpents." (anguineus,

from anyuis, the slow worm, the word allied to anguilla tyx^vC) eel.)

Chl<ii,i,/,l,^cl<ic!nts aiii/iiineus, GARMAN, I. c.,qnd in Bull. Mus. Comp. Zool., 1885, xn, No. 1, with

plates and account of anatomy, off Japan ; GUNTHER, Deep Sea Fishes, Challenger, 1884,

with plates, Japan; COLLETT, Bull. Soc. Zool. France, 1890, 219; Funchal, Madeira.

Family VI. HEXANCHHXE.

(THE Cow SHARKS.)

Body moderately elongate, somewhat depressed anteriorly, tapering
toward the caudal fin. Head depressed, oblong, with the snout project-

ing. Eyes submediau or anterior, without nictitating membrane. Mouth

subinferior, large, arched in front; no labial fold. Teeth in the 2 jaws
unlike

;
in the upper jaw 1 or 2 pairs of awl-shaped teeth, the next

6 teeth broader and each provided with several cusps, one of which is

much the strongest. Lower jaw with 6 large comb-like teeth on each

side, besides the smaller posterior teeth. Spiracles small, on the side of

the neck. Only 1 dorsal fin, without spine, opposite the anal, and
similar to it. No pit at the root of the caudal. Gill openings wide, 6

or 7 in number. Viviparous sharks, sometimes reaching a very large
size. Genera 3; species about 7; of the warm seas. (NOTLDANHXE, Giin-

ther, Cat., vin, 397-399.)

a. Gill openings 7 on each side
;
median tooth of lower jaw with a email median cusp or none.

NOTORHYNCHUS, 11.

aa. Gill openings 6 on each side
;
median tooth of lower jaw with a small median cusp or none.

HEXANCHUS, 12.

ii. NOTORHYNCHUS,* Ayres.

Notorhynchus, AYRES, Proc. Cal. Ac. Sci., 1856, i, 72, (maculatus) .

Gill openings 7 on each side. Dentition in general much as in Hex-

anchus, the lower teeth uniform in size or decreasing toward corners of

mouth
; cusps on the cutting edge regularly graduated, while the ascend-

ing inner margin of each tooth is finely serrated
;
median tooth of lower

jaw with the median cusp small or wanting. Two species known;
spotted sharks of the Pacific, (vwroq, back; frvyxos, snout; the allusion

not clear.)

17. NOTORHYNCHUS MACULATUS, Ayres.

Snout broad, rounded, the nostrils near its tip; spiracles large, nearer

the gill openings than the eye; a long furrow at the angle of the mouth.
No median tooth in upper jaw; 2 small teeth near together in front,

simple and pointed; 2 a little larger, behind and outside of these;

*In Heptranchias cinereus, the European type of Heptranchias, the lower median tooth has a

strong central cusp.

F. N. A. 3
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then 2 others directly behind the first pair ; next, on each side, a tooth

much larger, pointed, with a conspicuous cusp on the outer side at base,

and one or more denticulations beside; the other teeth larger, similar, but

more serrated and more oblique, approaching the lower teeth in form
;

median tooth in lower jaw broad, with a small median cusp and 2 or

3 larger lateral cusps on each side; the other teeth, 6 on each side,

much broader than high, with 4 to 6 sharp, outward-directed cusps, the

first cusp longest and bearing a small tooth near its base
;
these teeth

are quite similar and increase slightly in size outward. Tail long,

2f in total length, the caudal fin mostly below it
;
anal small, just

behind the small dorsal. Sandy gray, with some round black spots,

larger than the pupil, rather sparsely placed. Pacific coast, from

Monterey northward to Washington ;
rather common northward, espe-

cially in Humboldt Bay. (maculatus, spotted.)

Notorhynchus maculatus, AYRES, Proc. Cal. Ac. Sci., 1856, 1, 72, San Francisco.

Notorhynchus maculatus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 495, and 1864, 149.

Notorhynchus borealis, GILL, Proc. Ac. Nat. Sci. Phila., 1864, 150, Nisqually, Washington.
Heptranchias maculatus, JORDAN & GILBERT, Synopsis, 62, 1883.

12. HEXANCHUS, Rafinesqtie.

Hexanchus, RAFINESQUE, Caratteri, 1810, 14, (yriseus).

Notidanus, CUVIER, Regne Animal, Ed. 1, 1817, 128, (grisem).

Monoplerhinus, BLAINVILLE, Faune Franfaise, 1828, 77, (griseus).

Two species known, distinguished from all other living sharks except
the eel-shaped CJilamydoselacliuSj by the presence of 6 gill openings. (,
six; ayxos, bend or sinus.)

a. Median tooth of lower jaw with a slight median cusp and about 3 marginal cusps ;
first

lateral tooth with about 6 cusps. CORINUS, 18.

aa. Median tooth of lower jaw without median cusp, but with 4 or 5 marginal cusps; first

lateral tooth with 8 or 9 cusps. GRISEUS, 19.

18. HEXANCHUS CORINUS, Jordan & Gilbert.

(SHOVEL-NOSED SHARK.)

Head large, broad, depressed, and blunt. No median tooth in upper
jaw ;

about 4 pointed teeth in front of upper jaw ;
all entire and without

basal cusps; the next 3 teeth with a single strong cusp on the outer

margin; others with more cusps, approaching form of lower teeth; me-
dian tooth of lower jaw very small, with a small cusp ;

lateral teeth

with 6 cusps, the first the largest, the others regularly smaller, the

median edge in the adult finely serrated. Tail long, twice as long as

head, about 3 in total length. Pectoral as long as lower jaw from

gill opening. Scales on upper edge of tail enlarged. Color almost

black, unspotted; a grayish lateral streak. Monterey Bay to Puget
Sound, not common. (corinus, northwestern, from corns or caurus, the

northwest wind.)

Hexanchus corinus, JORDAN & GILBERT, Proc. U. S. Nat. Mus.,1880, 352, Neah Bay; and Sequel
and Bay of Monterey, California; Synopsis, 62, 1883. (Types, Nos. 37369, 27196.)
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10. HEXAXCIUS GllISEUS, (Gmeliii).

(Cow SHARK; CA|?A-BOTA.)

Head large, depressed, blunt, the nostrils near tip of snout; no median

upper tooth; 2 011 each side entire, hooked outward; the next teeth

with or 7 cusps, the others similar; lower median tooth small, without

cusp ;
lateral teeth each with 7 to 9 cusps, the number of denticles on

most of the teeth being thus greater than in H. corinus. Tail not twice

head, 3 in length, its upper scales enlarged; pectoral shorter than

lower jaw from gill opening. Color dark gray. (Day). L. 8 to 26 feet. A
very large shark inhabiting deep water, in the Mediterranean, thence

north to the west coasts of Scotland; also frequently taken in Cuba.

(Poey). (yriscua, gray.) (Eu.)

Sqwilua grlseus, CMEI.IX, Syst. Nat., 1495, 1788, Mediterranean, after Broussonet.

tijimlus grisew, BoNNATEBRE, Tabl. Encycl. Ichth., 9, 1788, Mediterranean, after Griset of

Broussonet.

XotHltintis griseus, GVNTHEB, Cat., vm, 397, 1870.

Notidanus griseus, DAY, British Fishes, 308, 1870.

Hexanchus griseus, POEY, Synopsis, 454, 1875.

Order E. ASTEROSPONDYLI.

(THE TYPICAL SHARKS.)
The essential character of this order is in the structure of the vertebrae.

The calcareous lamellae within each vertebra radiate from the central

ring. The group contains the great body of living sharks, including all

of those with 5 gill openings, 2 dorsals, and an anal fin. (acm/p, star;

an6v6vhos, vertebra.)

SUBORDERS OP ASTEROSPONDYLI.

a. Palatoquadrate apparatus articulated to preorbital part of skull; dorsal fins with spines.

PROABTHBI.

rt. Palatoquadrate apparatus not articulated with the skull; no dorsal spines.
' AI.LI.

Suborder PROARTHRI.

(THE CESTRACIONT SHARKS.)
This group is characterized by the articulation of the palatoquadrate

apparatus by an extensive surface with the preorbital region of the skull.

Vertebras asterospoudylous. It consists of a single family, the HETERO-

DONTIIXK, which, like the preceding families, possesses much interest to

palaeontologists from its supposed relation to extinct forms, (npo, before ;

upBpav, joint; Cestracion,is an old name, from /carpa, a pickax ;
the name

probably originally applied to Sphyrna.)

Family VII. HETERODONTID^E.

(THE BULLHEAD SHARKS.)

Sharks with 2 dorsal fins, each provided with a strong spine; the

first dorsal opposite the space between pectorals and ventrals
;

the

second in advance of the anal. Body elongate, obtusely trihedral,
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gradually tapering backward
;
head high, with the forehead declivous,

little prominent ;
nostrils confluent with mouth : mouth rather narrow,

the upper lip divided into 1 lobes, the lower with a fold
5 spiracles

small, below the lower part of the eye ;
no nictitating membrane

; gill

openings rather narrow
;
dentition similar in both jaws, small obtuse

teeth in front, which in the young are pointed, and provided with 3 to

5 cusps ;
lateral teeth large, pad-like, twice as broad as long, arranged

in oblique series, one series being formed by much larger teeth than those

in other series; scales small, sometimes cruciform
;
caudal fin moderate,

more or less bent upward, and usually notched at tip. Oviparous, the egg
cases very large, subconical, without tentacles and spirally twisted.

Species about 4, all inhabiting the Pacific Ocean, usually placed in one

genus ;
2 here recognized. Size small. (CESTRACIONTIDJE, Giinther, Cat.,

vm, 417-418; but HETERODONTUS, Blainville, 1816, has priority over

CESTKACION, Cuvier, 1817.)

13. GYROPLEURODUS, Gill.

Gyropleurodus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 489, (francisci.)

Tropidodus, GILL, I. c., (panlherinus= quoyi).

Branches of the lower jaw widely separated, the interval rounded in

front, growing wider behind. Molars in few rows; ridges above eye

prominent. Characters of the genus otherwise included above. Eastern

Pacific, (yi'pof, whorl; trAevpov, side, bdovc, tooth.)

a. Gill openings not very high, the length of the first slit being less than that of the branchial

region; molars in 4 to 6 rows; ridges above eye very prominent.

6. Molars convex, the larger ones not much if any carinated. KBANCISCI, 20.

bb. Molars carinate along their middle. QUOYI, 21.

20. GYROPLEURODUS FRANCISCI, (Girard).

(BULLHEAD SHARK.)

Head short and high, broad, but with subvertical sides
;
the forehead

very declivous from eyes, the snout wide and transverse; but prominent ;

2 blunt, diverging ridges continued from each side of the- snout, ab-

ruptly merging into the more conspicuous superciliary ridges, the in-

terval between which is nearly plane ;
teeth in front digitated, with

3 or 4 cusps, quincuncially distributed in rows slightly converging
toward the middle; in the upper jaw, on the sides, molars oblong and

flattened, arranged in about 4 oblique whorls, uniform or increasing

backward, except the last, which is smallest; on the sides of the lower

jaw, also, are molars, oblong, with flattened crowns, and arranged in

transversely oblique whorls, but decreasing backward. Branches of the

lower jaw widely separated by an interval rounded in front and becom-

ing wider behind, the sides themselves being curved outward
;
the acute

teeth confined to the front, the molar teeth few and disposed in about

4 whorls, the first 3 of which slightly increase, while the fourth is almost

rudimentary. Branchial area almost oblong. Dorsal fins considerably

produced backward at their posterior angle; the compressed spine form-

ing about i of the base of each fin
;
anal fin large, reaching the root
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of caudal
;
caudal fin about i of the length, a notch at its tip, opposite

last vertebra. Color brown, with small black spots scattered over the

body and fins. L. 2 feet. Coast of California
;
abundant south of Point

Concepcion. Its spirally twisted egg cases are very remarkable. (Name
from San Francisco, but its range probably does not extend sc far to the

north.)

,,i frandxfi, GIRAHD, Proc. Ac. Nat. Sci. Phila., 1854, 196, Monterey.
Cr*tr<fi,.n /,-,w/.-.r/, CrxTiiER, Cat,, vm, 416, 1870.

<!ii>; >}>],-n
,;><{n ./>'. w.-ixci, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 492; JORDAN & GILBERT, Synop-

sis, ill, 1883.

21. GYROPLEURODUS QUOYI, (Freminville).

First dorsal inserted nearer ventrals than pectorals ;
anal fin low, not

reaching base of caudal; body slender. Brown, with round dark spots
about as large as eye. ( Falenciennes.) Galapagos Islands. (To M. Quoy, a

French naturalist.)

Catradon quoyi, FRKMINVILLE, Mag. Zoo'l., 1840, pi. 3, Galapagos.
Cestracimi paHtherinusi, VALENCIENNES, Voyage de la Venus, about 1850, 320, Galapagos.
Cexlrncion quoyi, Gt'NTiiEB, Cat., vm, 416, 1870.

Suborder GALEI.

(THE TRUE SHARKS.)

Asterospondylous sharks with the palatoquadrate apparatus not artic-

ulated with the skull
; gill openings always 5 and always lateral. Dorsal

fins 2, well developed, each without spines. This order contains most of

the living sharks. (yaAeof, a shark.)

a. First dorsal fin over or behind the ventrals
; spiracle present ; no nictitating membrane.

6. Tail not bent upward ;
nostrils not confluent with the mouth. SCYLLIORHINID^:, vm.

bb. Tail abruptly directed upward and backward from the base of the caudal fin
; nostrils

confluent with the mouth. GINGLYMOSTOMID.S:, ix.

aa. First dorsal fin inserted more or less in advance of the veutrals.

c. First dorsal fin long and low, highest posteriorly ; spiracles developed; no pit at root

of caudal; gill openings all in advance of pectoral. PSEUDOTRIAKID*:, x.

cc. First dorsal fin high, highest anteriorly, its base wholly in front of that of ventrals.

d. Caudal fin not lunate, its upper lobe two or more times the length of the lower, with

a notch below toward its tip ;
side of tail not keeled.

e. Last gill opening above base of pectoral.

/. Tail moderately developed, forming less than % of the total length; eyes

with nictitating membranes.

g. Head normally formed. GALEID^E, xi.

gg. Head hammer-shaped or kidney-shaped by the extension of its sides.

SPHYKNID^E, xn.

/. Tail exceedingly long, forming about % the total length : eyes without

nictitating membrane. ALOPIID.'E, xm.
ec. Last gill opening entirely in front of pectoral; spiracles pore-like; tail moder-

ately developed. CARCHARIIDJE, xiv.

dd. Caudal fin lunate; caudal peduncle with a keel on each side
;
size large.

h. Last gill opening entirely in front of pectorals.

i. Gill openings moderate
;
teeth large and sharp. LAMNID.T:, xv.

il. Gill openings very largo, nearly meeting under the throat
;
teeth very

small; size enormous. CETORHINIU.V,, xvi.

hh. Last gill opening above the base of the pectorals. RHINODONTIDJS, xvn.
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Family VIII. SCYLLIORHINID^.

(THE CAT SHARKS.)

Dorsal fins 2; both rather small, without spines, the first more or less

behind the ventrals; anal fin present, usually before the second dorsal;

caudal fin rather long, usually with a basal lobe; the tail not keeled, and

not bent upward. Spiracles present; no nictitating membrane; gill open-

ings small, the last one above the root of the pectorals. Mouth usually

broad, with small teeth, several series being in function
;
teeth each with a

median cusp and 1 to 4 small cusps on each side
;
nostrils near the mouth,

sometimes confluent with it, sometimes provided with cirri. Mucous pores

about head numerous, especially on lower side of snout. Egg cases large,

quadrate, with prehensile tubes at the angles. (SCYLLIID^E, Giinther, Cat.,

vm, 400-413.)

a. SCYLLIORHININ^E. Spiracles close behind eye; gill openings nearly equidistant; teeth small,

usually tricuspid.

b. Nostrils not separated by an isthmus, the nasal valves confluent
;
tail not serrated.

SCYLLIORHINUS, 14.

bb. Nostrils separated from each other by a broad isthmus.

c. Scales on upper margin of the tail little if at all enlarged, usually similar to those

on rest of body, or at any rate not forming a serrated edge. CATULUS, 15.

14. SCYLLIORHINUS, Blainville.

(ROUSSETTES.)

Scylliorhinm, Blainville, Journ.Phys.181C, 263 : (canicula, etc.).

Scyllium, Cuvier, Regne Animal, Ed. 1, 1817, 124, (canicula}.

Scylliorhinm, Gill, Ann. Lye. Nat. Hist. N. Y., 1861, 41, reprint, (restriction to canicula).

This genus includes those Scyllioid sharks in which the nasal valves

are confluent, with their hinder border entire and free. Caudal moderate
;

gill openings equidistant ; spiracles close behind eyes ;
tail not serrated.

Species mostly of the old world. (aitvMdov, a small shark; OKVA^CJ, to tear
;

fiivij, shark.)

22. SCYLLIORHINUS PROFUNDORUM, Goode & Bean.

Nasal valves confluent, with a short blunt cirrus on the posterior as

well as on the anterior flap ; length of nasal cavity about equal to hori-

zontal diameter of the eye, the 2 cavities separated by a space equal
to i interorbital area and f- snout; distance of posterior angle of nasal

cavity from root of teeth at nearest point i area between cavities
;

distance from symphysis to tip of snout equal to width between angles
of mouth. A well-developed labial fold at angle of mouth, extend-

ing on lower jaw halfway from its angle to the symphysis, and on

upper jaw nearly in direction of nasal cavity, disappearing at i the

distance. Teeth moderate, with 2 small lateral cusps on each side of the

longer middle cusp, in about 5 rows. Gill openings narrow, some-

what less than long diameter of eye; distance from first to last, which,
like the fourth, is above angle of pectoral, equal to i snout. Ventral

fins thick, short, leaf-shaped, their origin twice as far from nasal cavity
as is last of gill openings; origin of anal under tip of first dorsal, its end
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under end of dorsal; its base equal to \ length of head to first gill

opening. Caudal continued in line of axis of body ;
lower lobe rounded,

and in its greatest height not deeper than the height of the caudal ex-

tension of the body at the same point. Color, uniform grayish brown.
One specimen (85646, U. S. N. M.), 20| inches, obtained by the Fish

Commission steamer Albatross at a depth of 816 fathoms, in latitude 39

9' N., longitude 72 3' 15" W. (Goode $ Bean}, (profundorum, of the

depths.)

Scylliorli inns profundoritm, GOODE & BEAN, Oceanic Ichthyology, 17,1894, Gulf Stream.

15. CATULUS, Smith.

Catuhu, ANDREW SMITH, Proc. Zool. Soc. Lond., 1837, 85, (stellaris).

Poroderma, SMITH, 1. c., (africantis).

Jl<iki-ltir>is
t GILL, Ann. Lye. Nat. Hist. N. Y., 1861, 407, (burgeri).

Cephaloscyllitim, GILL, I. c., (latkeps).

As here understood, this genus is very close to the European genus

Scylliorhinus,* from which it is distinguished by the separate nasal valves.

Gill has further divided the group into Catulus, having the nasal valves

provided with lobes or grooves, Halcelurus having the nasal valves simple,
and Cephaloscyllium, which has a very broad head and the stomach inflata-

ble. The latter group is perhaps generically distinct, but we lack the data

for properly defining it. Catulus differs from Pristiurus in having the

scales on the upper edge of the tail not much, if at all, enlarged and usually
not differentiated from the others. The prickles on the body are usually
much coarser in Catulus than in Scylliorhinus or Pristiurus. Species numer-

ous, usually in rather deep water. (Catulus, diminutive of low Latin

catus, cat.)

T. CATULTJS: Head not very broad; belly nt capable of great inflation.

a. Body plain brown, or marbled with whitish without black spots or markings; belly dusky,

b. Upper margin of tail with a broad band of enlarged closely appressed tricuspid scales

(obsolete in the young).

c. Snout from mouth forward % width of mouth; anal much longer than second

dorsal; belly pale. XANIUBUS, 28.

&7>. Upper margin of tail without enlarged scales; belly not pale.

d. Snout, from mouth, % width of mouth; anal 2% times base of second dorsal.

BRUNNEUS, 24.

dd. Snout, from mouth, scarcely ^ width of mouth; anal scarcely larger than second

dorsal. CEPHALUS, 25.

an. Body not plain brown ; spotted, or banded, or marbled with black; no enlarged scales on

back.

e. Back of tail covered with narrow black lines which form a net work of polygonal

meshes; belly yellowish; body moderately elongate, the stomach probably not in-

flatable. RETIFER, 26.

II. CEPIIALOSCYLLIUM, (Ke<f>aA>?, head; Scyllium, (ricv\\iov). Head very broad and depressed

Stomach capable of great inflation.

/. Back with broad black crossbars; upper part with large round black spots. UTER, 27.

*
Scylliorhinus, Blainville, 1816 ScylUum, Cuvier, 1829, typo Sq. canicula, Linnaeus.
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Subgenus CATULUS.

23. CATULUS XANIURUS, Gilbert.

Snout short, broadly rounded, its length from mouth, \ greatest width

of snout, which is equal to width of mouth; angle of mouth with folds,

that on lower jaw twice as long as on upper, reaching about i distance

to symphysis; teeth small; snout and sides of head with numerous mu-

cous pores; eyes large. Pectoral small, rounded; first dorsal over ven-

trals, its base 2 in the interspace between dorsals, shorter than that of

anal
;
second dorsal slightly shorter and lower than first, its base If in

anal; caudal 4 in length; upper edge of caudal in adult with a broad

band of enlarged, broad, crowded, tricuspid scales, the band broader than

in the European Pristiurus melastomus, and the scales less acute; scales

of body much coarser than in Pristiurus. Color dark slaty brown, usually

uniform above, sometimes with small whitish spots, the fins often edged
with paler ; belly pale. L. 2 feet. Pacific coast of Southern California,

abundant in rather deep water; apparently a transitional form between

Catulus and Pristiurus with the appearance of the former, but approach-

ing the latter in the scaling of the tail, (t-ariov, scraper; ovpd, tail.)

Catulus xaniuru*, GILBERT, Proc. TJ. S. Nat. Mus., 1891, 540; off Southern and Lower Califor-

nia, in 184 to 684 fathoms.

24. CATULUS BRUNNEUS, Gilbert.

Body deeper, head narrower, snout longer and sharper than in C.

xaniurus. Preoral part of snout f greatest width of snout and f width of

mouth. Angle of mouth with labial folds, the lower slightly shorter than

upper and reaching halfway to symphysis. Eye 3 in snout. Pectorals

more adnate to body than usual. First dorsal narrow and high, reaching
little beyond ventrals, its base li in interspace between dorsals; second

dorsal slightly larger than first
;
anal very long, its base 2^ times that of

either dorsal. Caudal 3| in body, the scales along its upper edge like

those on rest of body, not saw*like. Uniform warm brown above and

below, the snout and edges of fins blackish. L. 20 inches. Gulf of Cal-

ifornia, in deep water; one specimen known, a female with mature eggs.

(brunneus, brown.)

Catulus brunneus, GILBERT, Proc. U. S. Nat. Mus., 1891, 542, Gulf of California.

25. CATULUS CEPHALUS, Gilbert.

Allied to C. xaniurus, but the head wider, the snout shorter, the preoral

portion less than i its greatest width
;
color darker, the belly dark brown

like the back, the second dorsal larger, more posteriorly placed, the first

dorsal larger, the anal smaller, scarcely larger than the second dorsal
;

pores on head large, in rows instead of patches. Tail without band of

enlarged scales (these possibly developed in the adult). Teeth mostly

tricuspid, the inner sometimes with 4 or even 5 cusps. Size very small,

probably not over 15 inches when adult. Gulf of California and southward,
in deep water; no full-grown examples known, (/ce^a/l//, head.)

Catulus cephalus, GILBERT, Proc. U. S. Nat. Mus., 1891, 541, deep water near the Revillagig-
edo Islands and in the Gulf of California, in 362 to 460 fathoms.
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2tt. CATULUS RETIFER, (Garman).

Body moderately elongate, the vent in front of its middle. Head de-

pressed, its width nearly equal to its length, from spiracles forward ; length
of suont from mouth less than distance between outer margins of nostrils

;

nasal valves broader than isthmus; length of arch of mouth a little more
than \ its width; lower labial fold reaching J distance to symphysis;
teeth small, each with a central cusp and 2 small ones on each side.

Pectorals short and broad. First dorsal inserted near middle of body;
caudal not large. Light brownish, crossed at irregular intervals by groups
of 2 to 4 narrow black lines, which are joined by other lines, forming a

network of polygonal meshes; belly yellowish. (Garman.) Gulf Stream

in deep water, a few specimens taken off the South Atlantic coast, (rete,

net; fero, to bear.)

&'i/ltin)n retifcnnit, CARMAN, Bull. Mue. Comp. Zool., xi, 233, 1881, off coast of Virginia, in

deep water.

SctjUiortiiims retifer, JORDAN & GILBERT, Synopsis, 869, 1883.

Subgenus CEPHALOSCYLLIUM, Gill.

27. CATULUS UTER, Jordan & Gilbert, nom. new species.

(SWELL SHARK.)

Head very broadband depressed, broader than long, and not i as deep
as broad. Snout very blunt, projecting a little beyond the mouth. Mouth

very broad, little arched, with only a trace of labial fold. Teeth similar

in both jaws, small, tricuspid, in about 4 series, |J in number. First dor-

sal beginning over middle of ventrals; second dorsal beginning behind

front of anal and ending before end of anal. Grayish, tinged below with

yellowish ;
back with black crossbars

; upper parts with large round black

spots ;
sides with small whitish spots also. L. 2$ feet. Monterey to San

Diego; very abundant in Santa Barbara channel. A small voracious

shark, often taken in lobster pots. When caught it inflates its stomach
wivh air till its diameter is i its whole length. It will then float belly

upward on the water, (uter, an inflated bladder.)

ffr-itllintnvetilriosum, GARMAN, Bull. Mus. Comp. Zool., vi, 167, 1880, Chile.

Scyllium veiitriosum, JORDAN & GILBERT, Synopsis, 59, 1883. It is probable that the Californian

species is distinct from the Chilean vcntriosus. Both are close to the Australian C. laticepg,

type of the genus or subgenus Ceplialoscyllium, which differs from Catulus in the inflatable

belly and the broad depressed head.

Family IX. GINGLYMOSTOMIMJ.

(THE NURSE SHARKS.)

Large sharks with general characters of the SCYLLIORHINID^E, but with
the tail very long and more or less abruptly bent upward at its base, as in

the GAI,KID/E= First dorsal above or behind the ventrals, the second

opposite or rather before anal
; eyes very small, with small spiracles behind

them; nostrils confluent with the mouth. Nasal valves on both sides

forming a quadrangular flap in front of the mouth, each being provided
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with a free cylindrical cirrus; an upper and lower lip, the latter not ex-

tending across the symphysis j
fourth and fifth gill openings close together.

Genera 3, species about 5; large sharks of the warm seas. (SCYLLIID^E,

part, Giinther, Cat., vm, 407-409.)

a. Tail moderate, about % total length; spiracles minute; suout rather blunt. Teeth in both

jaws in many series, each with a strong median cusp, and 1 or 2 smaller cusps on ea h

side
;
second dorsal nearly opposite anal. GINGLYMOSTOMA, 1C.

16. GINGLYMOSTOMA, MiilJer & Henie.

Ginglymostoma, MULLER & HENLE, Wiegmann's Archiv., 22,1837, (cirratm).

Characters of this genus given above. (ytyyA^of , hinge ; arofia, mouth.)
28. GINGLYMOSTOMA CIRRATUM, (Gmelin).

(NURSE SHARK; GATA.)

Head obtuse, depressed; nasal cirrus reaching the lower lip; angles of

the fins obtusely rounded; tail forming nearly i of the total length;
skin very thick. Uniform brownish; young specimens with small, scat-

tered, round black spots. L. 6 to 10 feet. A large shark of the warmer

parts of the Western Hemisphere, abundant about coral reefs in the

West Indies and on the west coast of Mexico, and occasionally on our

South Atlantic coast, (cirratus, bearing cirri.)

Squalus cirratus, GMELIN, Syst. Nat., i, 1492, 1788; American Seas, after Broussonet.

Ginglymostoma cirratum, MULLER & HENLE, Plagiostomen, 23, 1838; GUNTHER, Cat., vm, 408, 1870.

Squalm cirratus, BONNATERUE, Tableau Encycloped. Ichthyol., 7, 1788; after Barbillon of Brons-

eonet.

Squalus punctatus, BLOCK & SCHNEIDER, Syst. Ich., 134, 1801
; Cuba, after Gata Hispanis of Parra.

Squalus punctulatus, BLOCK & SCHNEIDER, 1. c., 549; Cayenne, after Sqnale pointille of Lacepede.

Sqnalus argus, BANCROFT, Zool. Jour., v, 82, 1832-1834, "West Indies.

Ginglymostoma fulvum, POEY, Memorias, n, 342, 1801, Havana. This name was applied to

unspotted specimens; these occur on both coasts of Blexico, and the absence of spots in the

young is probably an individual variation. If not, G. fulvum may rank a* a species or sub-

Ginglymostoma caboverdianus, CAPELLO, Jour. Sci. Phys. Lisb., 1867, 167, Cape Verde.

Family X. PSEUDOTRIAKID^.

Body elongate; mouth wide, with a very short labial fold near the

angle; snout depressed; nostrils inferior, not confluent with the mouth;
eyes oblong, lateral, without nictitating membrane; spiracles well devel-

oped, behind the eye ; gill openings moderate, in advance of pectoral ; jaws
with many rows of very small, tricuspid teeth; first dorsal fin long and

low, highest posteriorly, inserted opposite the space between the pecto-
rals and ventrals

;
second dorsal rather large, larger than anal

;
ventrals

and pectorals well developed ;
no pit at root of caudal

;
caudal fin very

low and long. Skin with minute asperities. One species known, a large
shark of the North Atlantic, in most respects similar to the SCYLLIORHIN-

IP^E, but having the dorsal fin different in form and placed farther forward.

The insertion of the first gill opening is also different. For these reasons

we have placed the genus provisionally in a distinct family. (PsEUDOTRi-
ACIS, Giinther, Cat., vm, 395.)
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17. PSEUDOTRIAKIS, Capello.

PteudotriaJdn, CAPELLO, Jour. Sci., Math., Phys., Nat., Lisbon, 1868, 321, (microdon).

Characters of the genus given above, (ipevdf/c, false; Triakis.)

21). rSEUDOTRIAKIS MICRODON, Capello.

Grayish brown, the fins, except the first dorsal, edged with dusky;
base of first dorsal 7 times its height. Two specimens of this species are

known the type from Portugal ;
the second, 10 feet in length, taken at

Amagansett, on Long Island, (ftiicpbe, small
; bdovg, tooth.) (Eu.)

r,'nilr>fri<(kis nricroilon, CAPELLO, Jour. ci., Math., etc., Lisbon, 1868,321, Portugal ; GUNTHER,
Cat., vin, 395, 1870; BEAN, Proc. U. 8. Nat. Mus., 1883, 147.

Family XI. GALEID^E.

(THE REQUIEM SHARKS.)

Sharks with 2 dorsal fins, the first short and high, entirely before the

ventrals, the second comparatively small, opposite the anal; no spines;

gill openings moderate, the last above the base of the pectorals; tail

more or less bent upward from the base of the caudal fin; sides of tail

not keeled; eyes with nictitating membranes; head not hammer-shaped,
the snout being longitudinally produced, ns usual among sharks. Ovo-

viviparous. Spiracles small or obsolete.

A large family of 20 or more genera and about 60 species; found in all

seas. The species are often closely related and difficult of determination.

(CARCHARIID^E, part (CARCHARIINA and MUSTELINA), Giinther, Cat., vm,
357-380, and 383-388.)

a. GALEIN/E: Teeth flat and paved, without cusps or ridges; spiracles present; no pit at root of

tail
;
labial folds well developed.

6. Embryo not attached to the uterus by a placenta; teeth very blunt. MUSTELUS, 18.

bb. Embryo attached to the uterus by a placenta; teeth more acute. GALEUS, 19.

aa. Teeth more or less compressed, with entire or serrate sharp edges.

GAJJEOKHININJE:

r. Spiracles present.

d. Root of tail without pit.

e. Teeth rather small, each with a medium cusp and 1 ;or 2 small lateral cusps

on each side.

/. Teeth small, close-set, approaching those of Galeus but with pointed cusps;

snout slender; embryo attached to uterus by a placenta. (Coloration

plain.) HHINOTRIACIS, 20.

/. Teeth larger, with sharp cusps; snout of moderate length; embryo not

attached to uterus by a placenta. (Coloration variegated.)

TRIAKIS, 21.

ee. Teeth larger, with a single cusp, oblique, notched and coarsely serrated on

the outer margin. GALEORHINXTS, 22.

dd. Root of tail without conspicuous pit above; teeth all coarsely serrate, alike in both

jaws and all with a deep notch on outer margin; caudal fin with a double

notch. GALEOCERno, 23.
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CARCHARHIMNvE:

cc. Spiracles obsolete; lower teeth narrower than upper teeth.

g. Angle of mouth without groove or with merely a slight depression, which does

not extend along either jaw.

h. First dorsal fin inserted posteriorly, nearer ventrals than pectorals; emliryo

not joined to the uterus by a placenta; slender sharks, with very strongly

serrated teeth. PRIOXACE, 24.

hh. First dorsal inserted anteriorly, nearer pectorals than ventrals; embr\<> (so

far as known) attached to the uterus by a placenta.

. Teeth all serrate more or less, often entire in the very young.

CARCHARHINVS, ~i^.

M. Teeth of upper jaw serrate at base only; lower teeth entire, erect.

HYPOPRIOX, 2<;.

Hi. Teeth all entire at all ages, and nearly all erect. APRIOXODOX '27.

gg. Angle of mouth provided with a more or less distinct groove which extends along

one or both of the jaws; teeth entire, or very nearly so, more or less obliquely

placed, their points turned away from the median line; embryo (so far as

known) with a placenta. SCOLIODOX, 28.

1 8. MUSTELUS, Cuvier.

(Boa SHARKS.)

Mustelus, CUVIER, Regne Animal, Ed. 1, 128, 1817, (mustelus and cam's).

Mustelm, GILL, Proc. Ac. Nat. Sci. Phila., 1864, 148, (restricted to canis and its relatives, the

allies of Mustelm being called Pleuracromylon).

Body elongate, slender
;
snout comparatively long and flattened ; mouth

crescent-shaped, with well-developed labial folds; teeth small, many-
rowed, flat and smooth, rhombic, arranged like pavement, alike in both

jaws, and blunter than in any other sharks; eyes large, oblong; spiracles

small, just behind the eyes; pectoral fins large; first dorsal large, not

much behind pectorals ;
second dorsal somewhat smaller

;
anal opposite

second dorsal and still smaller
;
ventrals well developed; basal lobe of

caudal almost obsolete, the tail nearly straight ; embryo not attached to

the uterus by a placenta. Small sharks, among the smallest of the Ameri-

can species, (mustelus, a weasel or marten
;
the same word used for shark,

as is the synonymous word galeus.) .

a. Middle of first dorsal evidently nearer posterior root of pectoral than anterior root of ven-

tral; snout long, its length from mouth more than width of mouth; teeth blunt. Em-

bryo not examined, probably as in M. canis. LUNTJLATUS, 30.

aa. Middle of first dorsal about midway between pectorals and ventrals (as above measured).
First dorsal higher than long, the tip of anterior lobe reaching, when depressed, beyond

tip of posterior lobe, its free margin deeply incised, its base 2% times in interval between

dorsals; teeth blunt. CAMS, 31.

30. MUSTELUS LUNULATUS, Jordan & Gilbert.

(GATO.)

Free margin of fins concave; first dorsal high, its narrow anterior lobe

reaching tip of the slender posterior lobe when deflected, the fin about as

high as long; interval between dorsals 2f times base of first
;
lower lobe

of caudal pointed ;
tail 5 in body, its terminal lobe more than A- its length ;

pectoral rather sharp, its free margin incised, its tip about reaching mid-

dle of dorsal. Embryo unknown (probably without placenta). Very
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pale gray, tins all pale. L. 20 inches. West coast of Mexico, common in

Gulf of California. (IttHulatun, somewhat moon-shaped, from the concave

margins of the fins).

Mi,st,/* lint>il<,hn>, Join AN & GILBERT, Proc. U. S. Nat. Mus., 1882, 108, Mazatlan, Mexico.

. No. 211211.)

31. MUSTELUS CAMS, (Mitchill).

(SMOOTH HOUND; DOG-SHARK; BOCA DULCE.)

liody slender, tapering backward from the dorsal fin to the long slender

tail : snout depressed, moderately sharp: mouth small, the teeth all alike

bluntish: a fold at the angle of the mouth; lower lobe of caudal blunt;
tail more than i body, its terminal lobe more than i its length; pectorals

rather obtuse, their free margins little incised, their tips reaching first

third of dorsal
;
inner lobe of ventrals produced; embryo without pla-

centa. Coloration light gray, nearly uniform, sometimes with pale spots.

Length 2 to 3 feet. Cape Cod to Cuba and in Southern Europe ;
abundant

on the Atlantic coasts of both continents, especially off New York and in

the Mediterranean, (cams, dog.) (Eu.)

cams, MITCHILL, Trans. Lit. Phil. Soc. N. Y., 1, 1815, 486, New York.
s *tfi-ias, CLOQUET, Diet., 407, 1820, Europe.

<></;/)(', MILLER & HENLE, Plagiostomen, 190, pi. 27, fig. 1, 1838, Europe.
S'/nutitx Itiniiiilns, BLAINVILLE, Faune Franc., 83, pi. 20, fig. 2, 1828, Mediterranean.

Mush-tins sttllaius, Risso, Eur. Merid., m, 1826, 126, Nice.
::i<t>,

:jus, BONAPARTE, Fauna Italica, part vni, 43, plate 132,1834, Italy.

Mnxt.'lw cuhjaris, GUNTHER, Cat., vni, 386, 1870.

Mttntelus canis, STORER, Fish. Mass., 227, 1867; JORDAN & GILBERT, Synopsis, 870, 1883.

19. GALEUS, Rafinesque.

, RAFINESQUE, Caratteri Alcuni Nuovi Generi, 13, 1810, (mustelus,* etc.; the intended type

is apparently Sq. galeus, L., though that species is not mentioned by name).

',.</"<\f LKACH, Observ. genus Squalus, 62, 1812, (muslelus).

;,i!/l>.i, GILL, Proc. Ac. Nat. Sci. Phila., 1864, 148, (lsevis=mnstelus).

* t;,,l f ,is miifilelus (Linnaeus), the Smooth Hound, of Europe, has been listed as American by
Dr

t Giinther, who records a stuffed specimen from New York. No American collector has rec-

ogni/,fd it.

fThe name Galeus was first used in binominal nomenclatuie by Rafinesque, for a genus thus
defined:
" VIII. G. GALEUS. Due spiragli, due ale dorsali, un ala anale, cinque branchie da ogni lato,

coda diseguale, obliqua.
' os-wi -'izinne. La niaggior parti delli Squall degli autori si annoverano in questo genere, il

qimlc si distingue dal vero geuere Squalus della preseu/adi uu ala anale."
Four spcries are mentioned, i-nlpecnlus,melaslomus, caltdus, and nntstelus. The species which the

author had in rniud was doubtless Squalus galeits, L.
Tliis well-known species agrees with the above diagnosis, and although not explicitly included

in the genus (for llafinesque's paper treated only of new species and new genera), yet it would go
with the othfi-sas one of the "matrgior parti delli gt</i." An important argument for this

view rests in the fact that Kafinesque adopteu many Linnsean specific names for his genera, and
in most cases explicitly specified such Linnaean species as the types of his genera. There can be
no doubt diat Squalus galeus, L., was his type of his genus Galeus, and Squalus carcharias, L., his

type of liis CurrlinriiiK.

In 1X12, Leach proposed a genus Galena, to include sharks with the anal fin present and the

caudal fin irregular (L e., not lunate). This genus thus defined, corresponds nearly to Galeus of

Bafinesque. But one species, Galeus inuftelm, is mentioned by Leach, the same species having
been included in G<il<-><*, Kafiuesque. For this reason we have formerly adopted the name

t for G. wustelvs. Still later, a subgcnus, Guleorliimts, was proposed by Blaiuville for sharks

distinguished from Carcharinm, Blainville, by the presence of spiracles. This group again cor-

n-spunds to the Guk-Kxaf KatineM|iie and Loach. In this group are included with others, etpuutu
m.vM/ix and K/mtl,,* ,/alens of Linna-us, th" latter species being obviously intended as the type.

Still later (1817J, the genera Muslelus and Galeus were defined by Cuvier, and with his definition
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This genus is very close to Mustclus, with which it agrees in most ex-

ternal respects, the essential difference being in the presence of a placenta

connecting the embryo with the uterus. The teeth are rather sharper
than in Hustelus. The boundaries of this group and the preceding are

not yet well denned, and it may be that the two should be reunited.

,
a kind of shark, like yaAjjj, the weasel.)

a. Middle ot first dorsal about midway between posterior root of pectorals and anterior root

of ventrals; first dorsal longer tluiu high ;
its tip not reaching tip of posterior lobe, its free

margin scarcely incised, its base about half the interval between dorsals; teeth sharpish.

(Embryo not examined.) DORSALIS, 32.

aa. Middle of first dorsal much nearer root of ventrals than pectorals; snout rather short, its

length from mouth a little less than distance between angles of mouth; teeth rather

sharp. CALIFORNICUS, 33.

32. GALEUS DORSALIS, (Gill).

Lower lobe of caudal not acute
;
tail less than total length, its terminal

lobe less than i its length ; pectorals obtuse, their free edges almost

straight, their tips reaching first fourth of dorsal
;
inner lobe of ventrals

not produced, the free edge of the fin straight. Embryo with placenta.
Color dark gray, axils of pectorals and ventrals dusky. L. 3 to 4 feet.

Panama and neighboring waters, north to the Gulf of California, the

largest species of the group, (dorsalis, pertaining to the back.)

Mustelw dorsalis, GILL, Proc. Ac. Nat. Sci. Phila., 1864, 149, Panama.
Mwstelus dorsalis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 110.

33. GALEUS CALIFORNICUS, (Gill).

First dorsal longer than high, its blunt tip when depressed not reaching

tip of posterior lobe, its margin deeply incised, its base 2 times in the

interval between dorsals
j
lower lobe of caudal blunt

;
terminal lobe of

tail more than its length, pectorals rather obtuse, their free margin
little concave, their tips reaching little past front of dorsal

;
inner lobe of

ventrals somewhat produced ; embryo attached to uterus by a placenta.
Dark grayish ;

axils of pectorals and ventrals dusky. L. 30 inches. Cali-

fornia, north to San Francisco; rather common.

Muslelus californicus, GILL, Proc. Ac. Nat. Sci. Phila., 1864, 148, San Francisco.

Mmlelus californicus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 110.

Mustelus californicus, JORDAN & GILBERT, Synopsis, 870, 1883.

20. RHINOTRIACIS, Gill.

Ithinotriacis, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 486, (henlei).

General appearance of Galeus, but with the teeth distinctly tricuspid
and not paved. Snout sharp. Embryo attached to the uterus by a

placenta. Coloration plain. One species known. (f)iv, snout; Triads').

they have been accepted by nearly all later authors. It seems to us best in cases like this to
follow the rules of nomenclature strictly. The strict letter of the law seems to require the use
of Galeus in place of Pleuracromylon.
The name Mnsfelus was at first applied by Cuvier to the whole group of smooth-mouthed

sharks. It has, however, been restricted by Gill to the subgenus typified by Jf. cum*, and it

should be retained for this subdivision, leaving Pleuracromylon, or Galeus, as the name of the
other genus or subgenus.
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:u. mimmuACis IIENLEI, GUI.

Snout produced, slender. L. 2| feet. Color uniform reddish brown

above, pale below, the pectoral, ventral, and anal fins margined with

paler. Coast of California from Humboldt Bay to Monterey, a rather rare

and imperfectly known species. (Named for Prof. J. Heiile, the associate of

.Johannes Miiller.)

Hlthuitriiu-i* Iteitlci, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 480, San Francisco.

Triai <,< henki, JORDAN & GILBERT, Synopsis, 20, 1883.

21. TRIAKIS, Muller & Henle.

Trialdx, Mi'i.i.KK &, HENLE, Magazine of Natural History, n, now series, 36, 1838, (scyllium).

( Triads, corrected spelling.)

Body compressed, elongate; mouth large, crescent-shaped, with well-

developed long labial folds; teeth moderate, numerous, similar in both

jaws, each with a longer median cusp, and 1 or 2 smaller ones on each

side; eyes small, with nictitating membrane; spiracles small, behind the

eyes; no pit at the root of the caudal; no lower lobe to the caudal; first

dorsal fin opposite the space between the pectorals arid ventrals. Embryo
without placenta. Coloration variegated, black and gray. Pacific and

Indian Oceans, (rprif, three; UKIS, point.)

35. TRIAKIS SEMIFASCIATUM, Girard.

(CAT SHARK; LEOPARD SHARK.)

Snout moderately produced, rounded. Nostril with a broad anterior

flap. First dorsal fin nearly midway between the pectorals and ventrals;
the second dorsal not much smaller than the first, and partly in advance

of the anal. Gray, the upper parts with well-defined black cross bauds,
narrower than the interspaces ;

a row of rounded black spots along the

sides of the body, alternating with the interdorsal crossbars. L. 3 feet.

Cape Mendocino to San Diego, common ;
a handsome shark, readily known

by its variegated coloration, (semifasciatus, half banded.)
Triakis semifftnci<iinm, GIRARD, Proc. Ac. Nat. Sci. Phila. ,1854, 196, Presidio de San Francisco;

JORDAN & GILBERT, Synopsis, 20, 1883; GUNTHER, Cat., vai, 384, 1870.

Muatehw felin, AYRES, Proc. Cal. Ac. Sci., 1854, 17, San Francisco.

22. GALEORHINUS, Blainville.

(TOPES.)

*,<(/'.>,* RAFINESQUE, Caratteri Alcuni Nuovi Generi, 13, 1810, in part, (j/atew, etc., although
that species is not explicitly mentioned).

'.<W7<<M
.s, BLAINVILLE, Bull. Sci. Philom., 1816, 121, (galeus).

iJ'ilnts, CUVIER, Regue Animal, Ed. i, 127, 1817, (galeus).

I-:<ii<ileu, GILL, Proc. Ac. Nat. Sci. Phila., 1864, 148, (galeus).

First dorsal opposite the space between the pectorals and ventrals;
mouth crescent-shaped, with the teeth alike in both jaws, oblique,

notched, and serrated; spiracles present, small; nictitating membrane
present ;

no pit at the base of the caudal; caudal fin with a single notch.

Tropical seas, (yafabg, a kind of shark, like a weasel, pivy, shark.)

* See note under Galeus.
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36. GALEORHINUS ZYOPTERUS, Jordan & Gilbert.

(OiL SHARK; SOUP-FIN SHARK.)

Snout depressed, rather long, rounded at tip; nostrils nearer mouth
than tip of snout; teeth about

,
the 4 or 5 nearest the middle much

smaller, the median tooth of each jaw smallest, subtriangular, without

basal cusps; lateral teeth of both jaws similar, their points directed'

strongly outward; a sharp angle near middle of outer margin, below

which are 2 to 5 sharp cusps or serrations; eye large; second dorsal

scarcely i size of first. Dusky grayish, most of pectoral, tip of caudal,
and anterior portion of both dorsals black. L. 6 feet. Coast of Southern

California from San Francisco to Cerros Island; very abundant. Valued

for the oil in its liver, and for the fins, which are much prized by the

Chinese; the gelatinous fin rays making a fine soup. Closely related to

the European Tope (G. galeus, (L.) ), from which it may prove to be indis-

tinguishable. (&bv, soup ; Trrepbv, fin.)

Galeorhinus zyopterus, JORDAN & GILBERT, Synopsis, 871, 1883, San Pedro, California. (Type,

No. 26973.)

23. GALEOCERDO, Miiller & Henle.

Galeocerdo, MULLER & PENLE, Plagiostomen, 59, 1838, (tiyrinus).

Boreogaleus, GILL, Ann. Lye. Nat. Hist. N. Y., vn, 411, 1861, (arcticus).

Mouth crescent-shaped ;
teeth alike in both jaws, large, oblique, coarsely

serrated on both margins, with a deep notch on outer margin ; spiracles

present ;
caudal fin with a double notch ; a pit on the tail above and

below at the base of the caudal fin
;
first dorsal opposite the space between

pectorals and veutrals. Large sharks, found in most seas. (^uAeof, a kind

of shark, like yaAr), the weasel
; nepdu, a fox or weasel.)

37. GALEOCERDO TIGRINUS, Miiller & Henle.

(TIGER SHARK; ALECRIN
; TIGRONE.)

Caudal fin forming about i of the total length, much longer than the

space between the dorsal fins; second dorsal somewhat in advance of the

anal; a long labial fold along the upper jaw. Color brown, with numer-
ous dark spots larger than the eye; adult nearly plain. Tropical seas,

not rare, occasionally northward to Cape Cod and to San Diego. L. 15 to

30 feet. A very large and fierce shark, known by its variegated color-

ation, the most formidable of the West Indian species.* (tigrinus, tiger-

like).

Galeocerdo tigrinus, MULLER & HENLE, Plagiostomen, 59, 1838; GUNTHER, Cat., vm, 378, 1870;

JORDAN & GILBERT, Synopsis, 21, 1883.

Galeus maculatusj RANZANI, De Novis Speciebus Piscium, Dissert. Prima, 7, 1838, Brazil.

Galeocerdo maculatus, POEY, Synopsis, 455, 1868.

* " Lehasacado del vientre del madre mas de 60 felos prontos a nacer vivos y apoblar el abismo."
Poeij.

f We are unable to decide which of these two names of the same date, tigrinus and maculatus, is

entitled to priority. Common usage has accorded precedence to the work of Miiller & Henle.
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24. PRIONACE, Cantor.

(BLUE SHARKS.)

o;/, MfLLEii <fc HENLK, Plagiostomen,36, 1838, (glancus, etc., namo preoccupied).

, CAMMI:, Malayan Fishes, 399, 1850, (substitute for Prionodon).

*lu, (KLEIN), GILL, Ann. Lye. Nat. Hist. N. Y.,1861, 401, (gltmcut).

Large sharks with the body and head slender; no spiracles; the teeth

in both jaws strongly serrated in the adult, those in the upper jaw broad,
those below narrower, straight, and claviform

;
first dorsal large, inserted

midway between axils of pectorals and ventrals; second dorsal much

smaller, usually not larger than anal
; embryo not attached to the uterus

by a placenta. Species rather few; large, slender, swift, voracious sharks

of the warm seas. The groups here called Prionace, Hypoprion t Apriono-

don, and Scoliodon are usually placed as subgenera under Carcharhinus or

Carcharias, as the group has been commonly called. Their retention as

distinct genera is apparently justified on the ground of convenience.

(irpiuv, saw; attic
t point).

38. PRIONACE GLAUOA, (Linnaeus).

(GREAT BLUE SHARK.)

Snout very long ;
nostrils rather nearer to the mouth than to the

extremity of the snout
;
no labial fold except a groove at the angle of

the mouth; teeth of the upper jaw oblique, scarcely constricted near the

base
;
lower teeth slender, triangular in young examples, lanceolate, with

a broad base, in old ones. Pectoral fin long, falciform, extending to the

dorsal, which is nearer the ventrals than the root of the pectorals. Color

light bluish gray above, paler below. A large shark of the warm seas,

occasionally taken on our coasts (a few specimens from San Francisco

and Monterey). More common in Europe. (JEu.)

,$/><(?< ylaucus, LINN/EUS, Syst.Nat., Ed.x, 236, 1758, Seas of Europe.
Carchuriius glaums, GUNTHER, Cat.,vui, 364,1870.

Ckvcharhimu glaucuz, JORDAN & GILBERT, Synopsis, 22,1883.

&innlns cseruleus, BLAINVILLE, Faune Franyaise, 91, 1828, Medeiterranean.

S<jnahm hinmdinaceus, VALENCIENNES, in Miiller & Henle, Plagiostomeu, 37, 1838, Brazil.

25. CARCHARHINUS, Blainville.

Carcharias,* RAFINESQUE, Caratteri Alcuni NuoviGeneri, 10, 1810, (in part ; taurus, the only species

named).

Carcharhinus, BLAINVILLE, Journ. Phys., 1816, 264
; (commersoni, a namo based on Lacepede'H

figure of "
Squalus carcharias"

;
it apparently represents Carcharhinus lamia).

Carcharias, CUVIER, Regne Animal, Ed.], 125, 1817, (carcharias, expressly identified with Canis

carcharias of Belon (de Aquatilibus, 1, 60), which is the species commonly called Carcharias

lamia).

Enlamia, GILL, Ann. Lye. Nat. Hist. N. Y., 1861, 401, (lamia).

Plalt/pod'tH, GlLL,?. c., 401, (menisorrah).

Isoijomphodon, GILL, I. c.,401, (oryrhynchus).

Luiio2)sis, GILL, 7. c., 401, (temmmcld).

* The name Carcharias as a generic term was first used by Rafinesque in 1810. It was thus de-

fined:

"G. CARCHARIAS. Nessuuo spiraglio, due ale dorsali, un ala anali, cinque aperture branchial!

da ogni lato. Coda disiguale obbliqua. Oss., Questo geuere e il primo nelP ordine delli fr/naUm,
e contiene le specie le piu euormo e le pid voraci; differisce notabilmente del genere Galeus dalla

F. N. A. 4
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Body rather robust, the head broad and depressed; mouth inferior, with
the teeth in both jaws strongly serrated in the adult, less so or entire in

the young; those in the upper jaw broad or narrow, those below narrow,

straight, and nearly erect. No spiracles. First dorsal large, placed not
far behind pectorals ; pectorals falcate

;
second dorsal small. Embryos

attached by placenta to the uterus, as in Scoliodon,* TriaJcis, and Galeus.

Species very numerous and difficult of separation. Voracious sharks of

the warm seas, (/cap^aptac, an old name of C. lamia, from napxapog, jagged ;

pivr), shark, the name first applied to Squatiua, from its rasp-like skin;

pivij, a file.)

a. Teeth in both jaws distinctly serrate in the adult
;
the serrae on the lower teeth smaller

;

upper teeth rather broad, lower teeth narrower
;
snout not very acute.

PLATYPODON, (wAarus, broad
; {!<>, under; odovs, tooth):

b. Upper teeth oblique, deeply notched on the outer margin ;
lower teeth narrow,

scarcely or not notched.

c. Pectorals very large, 3 times as long as broad, falciform, extending beyond base

of first dorsal
;
color blue-gray. OBSCCRUS, 39.

cc. Pectorals shorter, not 3 times as long as broad, extending little if any beyond
base of first dorsal.

d. Length of snout from mouth, little if any greater than width of mouth.

e. Distance from end of base of first dorsal to ventrals less than length of

base of first dorsal.

/. Nasal flap without sharp lobe.

g. Second dorsal smaller than anal
;
snout depressed ;

first dorsal

close behind pectorals. Light gray. PLATYRHYNCHUS, 40.

gg. Second dorsal and anal nearly equal ;
color blue-gray.

FALCIFORMIS, 41.

mancanza degli Spiragli." Under this group one new species is described, Carcliarias taunis, a
species of Odontcupis, as the genera have been understood.
No type is indicated by Rafinesque, but it is evident that he had the Squalut carcharias of Lin-

naeus in mind as type, in accordance with his custom of raising Linnaean species to the rank of
genera. In Rafinesque's Indice, published in the same year, 1810, a few months later, Squalus
.carcharias, L., appears as the type of Carcharias under the name of Carcharius lamia. The Squalus
carcharias of Linnaeus as understood by Rafinesque was Carcharhinus lamia. It was primarily
based on Carcharodon carcharias, a species not known to most of the succeeding authors, who
applied the name Squalus carcharias to Carcharias lamia instead of to Carcharodon. Cuvier dis-

tinctly makes lamia the type of his genus Carcharias as he refers to Be"lon's figure of "Cants
carcharias" as the only good representation of bis species.

Belon's figure plainly represents Carcharias lamia. It is also evident that Rafinesque has the
lamia in mind in referring to his "Squalus carcharias" or " Carcharias lamia." The phrase

" Coda
disiguale,obbliqua," shows this, as also does the fact that the species was placed in the list of Sicil-
ian fishes. Carcharias lamia is common in Sicily. Carcharodon carcharias is rare in the Mediterra-
nean. In fact, few of the earlier writers in Italy or France knew the Carcharodon, and referred
all accounts of it to the great shark known to them, Carcharias lamia. So far as intention of the
author goes, Carcharias of Rafinesque should be strictly synonymous with Carcharias of Cuvier,
and both based on the same type as the Eidamia of Gill. Carcharhinus of Blainville wan originally
based, according to Gill, on his Squalus commersoni, which seems to be Carcharimis lawia. In this
connection we may note that Rafinesque, in 1810, seemed to have used but two general treatises
on fishes, the Systema Naturae of Linnaeus, and the Historic Naturelle des Poissons of Lacepede.
Rafinesque's genus Carcharias is Lace'pede's "Premier eousgenre, une nageoire de 1' anus sans
<5vents." His Galeus is the "Second sousgenre une nageoire de 1' anus et deux events," while

the^name Squalus is retained by him for the "Troisieme sousgenre, deux events sans nageoire
de 1 anus." Rafinesque's remaining genera, Dalatias, Tetroras, Isurus, Cerictius, Alopias, etc., are
based on species supposed by Rafiuesque to be new.

If we should refer Rafinesque's genera to the groups of Lacepede, on which they were really
based, Carcharias would be equivalent to Carcharhinus and Galeus to Galeorhinus. On the other
hand, the strict rule of requiring the type of a genus to be taken from the species actually men-
tioned by its author makes the arrangement here adopted the necessary one. As in other dis-
puted cases, we here follow the rules strictly.

* So far as known to us, the embryos in all our other viviparous sharks are without placentas.
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.//'.
Nasal Hap with an acute Inlir.

//. Snout not very short, its length from mouth not notably lose

than width of mouth. Color yellowish brown.

ACRONOTUS, 42.

hh. Snout very short and blunt, its length from mouth but% widtli

of mouth. PEREZI, 43.

ee. Distance from end of base of first dorsal to ventrals greater than length
of first dorsal

;
snout moderate. REMOTVB, 44.

././. Length of snout from mouth greater than width of mouth; first dorsal small.

HEM LEI. 45.

OARCHARHINUS:

bb. Upper teeth triangular, snberect, scarcely notched on the outer margin ;
lower teeth

similar but much narrower.

i. Snout moderate, its length from mouth about equal to width of mouth.

j. Pectorals not falcate
;
fins not conspicuously darker at tips. Atlantic.

MILBERTI, 46.

jj. Pectorals somewhat falcate
;
second dorsal rather smaller than anal

;
fins

scarcely dusky at tip. Pacific. LAMIELLA, 47.

ti. Snout very short, its length from mouth less than width of mouth.

k. Pectoral long and falcate, reaching to posterior part of base of dorsal. At-

lantic.

I. Anterior margin of first dorsal convex, the height of the fin about equal
to depth of body. LAMIA, 48.

kk. Pectoral fin moderate, scarcely falcate, not reaching to end of base of dor-

sal.

m. Second dorsal not larger than anal; length of snout from mouth 1%
times in breadth of mouth; upper teeth very broad. Atlantic.

PLATYODON, 49.

mm. Second dorsal larger than anal.

. Length of snout from mouth but ^ breadth of mouth; upper teeth

not very broad; head very broad above. Pacific. FRONTO, 50.

nn. Length of snout from mouth more than % breadth of mouth;
fresh waters. NICARAGUENSIS, 51.

ISOGOMPHODON, (10-05, equal; yd/u^os, nail; 6(W?, tooth):

a. Teeth slightly serrated, similar in form in the two jaws, narrow, claviform, constricted at

base; snout rather sharp.

o. Snout moderate, its length from mouth not greater than the breadth of mouth; teeth

moderate, about 30 in each jaw; fins edged with black.

p. Base of anal a little longer than that of second dorsal; pectoral reaching end of base

of first dorsal. . JETHALORUS, 52,

pp. Base of anal equal to that of second dorsal; pectoral reaching past base of first

dorsal. LIMBATUS, 53.

oo. Snout very long and narrow, its length from mouth twice distance between nostrils;

teeth small, about 48 in each jaw. OXYRHYNCHUS, 54.

Subgenus PLATYPODON, Gill.

39. CARCHARHINUS OBSCURUS, (Le Sueur).

(DUSKY SHARK.)

Head rather pointed, flattened above and below
;
first dorsal rather

large ;
second dorsal smaller than the anal, and considerably produced

behind; pectorals very large, falciform, extending beyond the end of the

dorsal, their outer margin 4 times the inner. Dark clear blue above,

white below. A large shark, reaching a length of 9 or 10 feet, inhabiting

the Middle Atlantic and frequently taken on our coast. (obscurus, dusky. )

Squalus obscunis, LE SUEUR, Jour. Ac. Nat. Sci. Phila., 1818, 1, 223, New York.

Curchnrias obscuni*, GUNTHER, Cat., vin, 366,1670.

Gir<-h,trhitins <^.-v,o-,ix-, JORDAN & GILBERT, Synopsis, 22,1883.

CanJmrins falcipinnis, LOWE, Proc. Zo'31. Soc. Loud., 1839, 90, Madeira.
Prionodon obvehitus, VALENCIENNES, Poiss. lies Canaries, 103, 1836, Canaries.
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40. CARCHARHINUS PLATYRHYNCHUS, (Gilbert).

Snout moderate, not pointed, very flat, and broadly rounded
;
its length

from mouth slightly greater than width of mouth, and less than width of

eiiout opposite nostrils. No labial folds
;
nostril flap without acute lobe;

upper teeth broadly triangular, coarsely serrate, the inner edge oblique,
the outer more or less definitely notched; lower teeth narrow, erect; eye
moderate. Pectorals little falcate, long, reaching beyond base of first dor-

sal, the fin about i as broad as long ;
first dorsal inserted close behind pec-

toral, its distance from pectoral f its base; its base 2 times in interspace
between dorsals, and less than its height, which is less than depth ofbody ;

second dorsal inserted over anal, its base 3 in first dorsal, the fin smaller

than anal; caudal 3 in total length. Light gray, the fins colored like

the body. Magdalena Bay to Galapagos Islands
; probably not rare. Re-

sembles C. lamiella, from which it differs in dentition and in position of

first dorsal. (TrAar^f, flat; p^y^of, snout.)

Etilamia ylalyrhynchiis, GILBERT, Proc. U. S. Nat. Mus., 1891, 544, Clarion Island, Socorro

Island, Magdalena Bay.

41. CARCHARHINUS FALCIFORMIS, (Bibron).

(CAZON DE PLATA.)

Snout moderately prolonged and acute; nostrils without lobe; first

dorsal rather backward
;
second dorsal and anal opposite each other and

of medium size
; pectorals not twice as long as broad

; upper teeth with a

marked reentrant angle on the outer border; 2 pores on the nape, well

marked. Color, blue-black, deeper than in any other species. L. 10 feet.

(Poey.) Cuba and neighboring waters, (falx, scythe; forma, form.)

Carcharias falciformis, BIBRON, in Miiller & Henle's Plagiostomen, 47, 1838, Cuba.

Sqiialus liburo, POEY, Memorias, 11, 331, 1861, Havana.

Platypodon faltiformis, POEY, Enumeratio, 191, 1875.

42. CARCHARHINUS ACRONOTUS, (Poey).

Close to C. falciformis, but with an acute lobe to the nostril
;

first dorsal

farther forward
;
the second dorsal and anal larger ; pectoral scarcely

falciform; nuchal pores inconspicuous; color yellowish brown. (Poey).

Cuba, (fl/cpof, sharp; vwrof, back.)

fyualus acronotus, POEY, Memorias, n, 335, 1861, Havana.

43. CARCHARHINUS PEREZI, (Poey).

Snout rounded, its length from mouth f width of mouth, and about

equal to length of mouth (measured from the line connecting the

angles) ;
teeth oblique, with a deep notch on outer margin ;

lower teeth

narrow
;
Nostril with a small, sharp lobe. Pectoral falciform, rather

large. First dorsal acute, inserted near tip of pectoral ;
anal opposite

second dorsal, which has a base nearly \ as long as that of first dor-

sal. Gray, tips of fins dusky. Cuba. (Named for Don Laureano Perez,

of the University of Madrid.)

Platypodon perezi, POEY, Enuineratio, 195, 1875, Cuba.
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44. CARCHARHINUS REMOTUS, (Valenciennes).

Muzzle rounded, the preocular length equal to the interorbital area
;

snout before mouth equal to width of mouth
; upper teeth oblique with

a reentrant angle, the lower narrow; first dorsal a little higher than

long, commencing close behind pectorals ;
second dcrsal lower than anal,

the interspace between dorsals nearly 3 times base of anal
;
distance

from first dorsal to ventrals greater than length of first dorsal
; pectorals

Is times as long as broad, the posterior margin concave; the outer angle
rounded; caudal 5.1 in length. Color gray. Martinique. (Dumeril.)

(remotuH, remote; the ventrals remote from the first dorsal.)

Carchurin* >v,,/ (

,/i*, VAI.I:N( II.NXES, inDum6ril's Hist. Nat. Poiss., i., 374, 1870, Martinique.

45. CARCHARHINUS HENLEI, (Valenciennes).

Snout produced, the distance between its extremity and the mouth

being more than the width of the mouth, upper teeth oblique, notched on

the outer margin ;
lower teeth narrow, nearly erect. Pectorals short, not

reaching end of dorsal, their lower margin f length of upper. First dorsal

very small and short, its base much shorter than that of anal. Uniform

gray. (Giinther.) Coast of Brazil and northward to Guiana. (Named
for Dr. J. Henle.)

<'<i,-rl,,m<is lifnlei* VALENCIENNF.S, in Muller & Henle, Plagiostomen, 46, 1838, Guiana.

('tin-i,,,-,-;,!* i>nj-<,*n>s,* RANZANI, Nov. Pise. Diss. Prima., 70, 1838, Brazil.

I'dn-Ji'irinx jinrostts, GuNTHER, Cat., vin, 365, 1870.

Subgenus CARCHARHINUS.

46. CARCHARHINUS MILBERTI, (Muller & Henle).

This species differs from C. platyodon chiefly in the following respects :

Head longer, snout much less obtuse, its length from mouth equal to

breadth of mouth
;
distance between nostrils less than length of snout.

Teeth and fins as in C. platyodon. Pectorals rather small, not falcate, Q\ in

body ;
caudal 4 in body, rather narrow. Cape Cod to Florida

;
not rare,

but very imperfectly described. (Named for M. Milbert, a French natur-

alist who collected in America.)

('')}, ,-iri,t (Prionodan) milberli, MULLER & HENLE, Plagiostomen, 38, 1838, New York.

CarcJiwias avnileus, Dr. KAY, N. Y. Fauna: Fishes, 354, 1842, New York,

Carclarifts acrnleiif, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 244.

Lawtin. raiKlnta, DE KAY, I. c., 354, 1842, Brenton Reef, Rhode Island.

r.i'lnnni i,iin'iii
t GILL, Proc. Ac. Nat. Sci. Phila., 1864, 262.

CarcharJihiiix m-ruJfiis, JORDAN & GILBERT, Synopsis, 872, 1883.

47. CARCHARHINUS LAMIELLA, (Jordan & Gilbert).

^ (BAY SHARK.)

Body robust, the back elevated. Head broad and flat
;
the snout long,

but wide and rounded, its length from mouth a little more than width

of mouth and greater than distance between nostrils, which are nearer

* We do not know which of these two names has priority of date.
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snout than angle of the mouth. Eye moderate. Teeth f g, their form as

in C. lamia, the upper regularly triangular, without notch, narrow in the

young, the lower narrowly triangular, erect, on a broad base; all the

teeth distinctly and evenly serrated. First dorsal beginning at a dis-

tance $ its own base behind the pectorals and ending a little more than

its base before the ventrals. Space between dorsals 2? times base of first

dorsal, 1 times that of second. Height of first dorsal f the depth of the

body ; pectoral reaching past first dorsal. Second dorsal very small, not

the height of the first, smaller than anal and nearly opposite it. Pec-

torals long and broad, reaching past base of dorsal, 5| in body. Tail 3i

in length. Color plain light gray. San Diego Bay and southward along
the Mexican coast. Very close to C. lamia, but the dorsals and pectorals
smaller and the first dorsal farther back. (Diminutive of lamia.)

Carcharias lamiella, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 110, San Diego ; JORDAN &

GILBERT, Synopsis, 873, 1883. (Type, No. 27366.)

48. CARCHARHINUS LAMIA,* (Eafinesque).

(CUB-SHARK; REQUIN; REQUIEM ; LAMIA.)

Head broad, depressed; snout short and rounded, nostrils midway be-

tween its tip and the front of the mouth
;
breadth of mouth 2 times

length of preoral part of snout. First dorsal very large, inserted close

behind the base of the pectoral, its height a little greater than the length
of its base, its anterior margin convex, its upper angle rounded, its pos-
terior border nearly straight, its lower angle pointed, its height about

equal to greatest depth of body ;
second dorsal much smaller than first,

about equal to anal; pectorals at least twice as long as broad, 5 times

in body ; upper lobe of caudal i the total length, twice the inferior lobe.

Grayish, fins rarely darker at tip. L. 10 feet. Tropical parts of the At-

lantic
;
common northward to Florida Keys, abundant in the Caribbean

Sea and in the Mediterranean
;
a man-eating shark, notorious in warm

regions as a greedy scavenger about wharves. (Aa^'o, lamia, sea-monster,
from Aai/z6f, devouring hunger.) (Eu.)

Canis carcharias, Lamia or Eequin of early writers.

Squalus carcharias of most early French and Italian writers, not of Linnaeus.

Carcharias lamia, RAFINESQUE, Indice d'lttiol. Sicil.,44, 1810, Sicily, (after Lacepede).
Carcharhinus commersoni, BLAINVILLE, Bull. Sci. Philom., 1816, 121, (based on Lacepede's figure

of Squalus carcharias.)

Squalus carcharias, CUVIER, Regne Animal, based on Canis carcharias of Bellouius.

Carcharias lamia. Risso, Hist. Nat. Europ. Merid., m, 119, 1826, Nice.

Squalus longimanus, POEY, Memorias, n, 338, 1861, Cuba.
Eulamia longimana, POEY, Synopsis, 48, 1868.

Eulamia lamia, POEY, Enumeratio, 188, 1875.

Carcharias lamia, GUNTHER, Cat., vm, 372, 1870; JORDAN, Proc. U. S. Nat. Mus., 1884, 104.

* Carcharhinus leucos, (Valenciennes): Pectorals rather long, but shorter than in C. lamia;.first
dorsal with pointed angles, its anterior border not convex, and its posterior border little exca-
vated (Dumeril); otherwise about as in C. lamia, with which it is probably identical. West
Indies; Algiers. (Aev*6s, white.)

Carcharias leucos, Valenciennes, in Miiller & Henle's Plagiostomea, 42, 1838, Antilles ;

Dumeril Hist. Nat. Poise., 358.
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49. CARCHARHIXUS PLATYODON, (Poey).

Body stout
;
head very short, broad, depressed, and bluntly rounded

;

mouth twice as broad as long, its breadth about i more than length of

snout; upper teeth very broad, triangular, erect, coarsely serrate, not

notched
;
lower teeth narrower, more finely serrate. First dorsal begin-

ning close behind pectoral, a little higher than long, not falcate, its base

2^ in interspace between dorsals; second dorsal very small, its base 5

in interspace ;
caudal moderate, 2| in body ;

anal a little longer than

second dorsal, and placed a little farther back
; pectorals rather small,

not falcate, 6 in total length, reaching a little past front of dorsal
;
width

of pectoral nearly $ of its length. Slaty blue, white below; caudal

blackish, other fins with dark tips. L. 10 to 15 feet. Cuba to Texas;
abundant in the Gulf of Mexico; the specimen here described being from

Galveston. (7rAarvf, broad
; 6c5oi>f, tooth.)

Squalus plalijodon, POEY, Memoriae, n, 331, 1861, Havana.

Squalm obtusiis, POET, I. c., 337, Havana.
Carcharias platyodon, JORDAN & GILBERT, Proc: U. S. Nat. Mus., 1882, 243; Synopsis, 872,1883.

50. CABCHARHINUS FRONTO, (Jordan <fc Gilbert).

(TlBURON.)

Body short and stout; head very broad, depressed, broadly rounded

anteriorly, the front of snout parallel with cleft of mouth
;
snout from

mouth i the distance between angles of mouth; and about equal to

distance from chin to the line connecting these angles ;
interorbital

width twice length of snout to eyes. Teeth in both jaws narrowly trian-

gular, twice as high as broad, all nearly erect and scarcely notched on

outer margin. Free margins of fins concave
;
insertion of first dorsal

nearer pectorals than ventrals
; length of base of first dorsal more than

its height, but less than iuterorbital width ; interspace between dorsals

2J times base of first, 3| times base of second
;

tail 4 in body ;
anal

smaller than second dorsal
; pectorals large, not acute, reaching a little

past front of dorsal. Slaty gray, the edges of fins brownish. L. 10 feet.

Pacific Coast of Mexico ; a large voracious shark remarkable for its broad

head, (fronto, having a wide forehead.)

Carcharias fronto, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 102, Mazatlan, Mexico.

(Type, No. 28167.)

61. CARCHARHINUS NICARAGUENSIS, (Gill & Bransford).

(TlGRONE.)

Snout short, obtusely rounded ;
distance from mouth to snout distance

between nostrils
;
teeth ff ; upper teeth triangular, scarcely notched on

outer margin ;
first dorsal commencing just behind axil of pectoral, its

height greater than length of its base
;
second dorsal larger than anal,

its base 2| in that of first dorsal
; pectorals moderate, their length not

twice height of dorsal. L. 7 feet. Lake Nicaragua and its outlet, Rio

San Juan, abundant, confined so far as known to fresh waters, the only

strictly fresh water shark recorded.

Eulamia nicaraguensis, GILL & BRANSFORD, Proc. Ac. Nat. Sci. Phila., 1877, 190, Lake Nica-

ragua, Nicaragua.
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Subgenus ISOGOMPHODON, Gill.

52. CARCHARHINUS )THALORUS, (Jordan & Gilbert).

Body robust, the head rather long and pointed in profile, flattish above;
snout from mouth equal to distance between angles of mouth, \ greater
than from chin to line connecting these angles ;

interorbital width slightly
more than snout from eye ;

3 short furrows from angle of mouth
;
teeth

in both jaws narrowly triangular, nearly erect and scarcely notched
on the outer margin, all finely serrate; pores not conspicuous ; gill open-

ings large. Free margins of all fins concave. Insertion of first dorsal

close behind base of pectoral ; length of base of first dorsal less than its

height ; interspace between dorsals 2 to 2i times base of first dorsal and
4 times second, which is much smaller than first. Tail about \ total

length ;
anal a little longer than second dorsal. Eyes very small. Pec-

torals somewhat falcate, reaching to opposite posterior part of base of

dorsal, their tips pointed; pectoral, 6 in body. Slaty gray ; upper edge
of tail blackish

; tips of all fins blackish. L. 6 feet or more. Mazatlan
to Panama; common; very close to C. llnibatus. (a/#a^, soot; opoj-,

margin.)
Carcharias selhalorus, JORDAN & GILBERT, Proc. U.S. Nat. Mus., 1882, 104, Mazatlan. (Type,

Nos. 28202, 29549.)

53. CARCHARHINUS LIMBATUS, (Mttller & Henle).

(CAgONETTA.)

Snout somewhat pointed in front, rather produced, the distance between
its extremity and the mouth somewhat less than width of mouth

;
nos-

trils nearly midway between the extremity of snout and mouth
;
teeth

27:30' similar in form in both jaws, erect, constricted, on a broad base, the

upper more distinctly serrated than the lower
; gill openings wide, at

least twice as wide as the eye, which is small. Pectorals falciform, ex-

tending beyond end of dorsal, the length of their upper margin being

nearly 4 times that of lower. First dorsal commencing very close

behind the axil of the pectoral ; origins of second dorsal and anal oppo-
site to each other, the bases being nearly equally long. Caudal fin long,
its length equal to distance between the origins of the 2 dorsal fins.

Color gray, lower side of the extremity of the pectoral, extremities

of the second dorsal and anal and of the lower caudal lobe, black.

(Gunther.) Tropical seas, north to Florida; a stray specimen taken at

Woods Holl, Mass.
;
common in Brazil

;
used as food by the very poor.

j edged.)
Carcharias (Prionodon) limbatus, MULLER & HENLE, Plagiostomen, 49, 1838, Martinique.
Carcharias limbatus, GT}NTHER, Cat., vni, 373, 1870.

Isogomphodon limbatus, JORDAN & GILBERT, Synopsis, 23, 1883.

Isogomphodon macidipinnis, POEY, Repertorio, i, 191, 1867, Cuba.
Carcharias miilleri, STEINDACHNER, Sitzber. Akad. Wiss. Wien., 1867, 356, West Indies.
Carcharias microps, LOWE, Proc. Zool. Soc., 1840, 38, Madeira.
Prionodon cucuri, CASTELNAU, Anim. Ame"r. Sud. Poiss., 99, 1855, Bahia.

64. CARCHARHINUS OXTRHYNCHUS, (Miiller & Henle).

Snout very much elongate, pointed, narrow
;
distance between mouth

and tip of snout about twice distance between nostrils; a short labial
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fold on each jaw ;
teeth small, ^^, erect, rather slenderer in lower jaw ;

only the upper teeth show serration near the tip. Pectorals very large
and broad, extending beyond dorsal, which begins above root of pectoral.
Second dorsal and anal sub-equal, only | size of first dorsal. Eye small,

gill openings moderate. (Glinther.) Surinam. (o$>f, sharp ; /St-y^of, snout.)

(.brchariag oxyrhyncfnis, Mri,i,Ku &HKNLE, Plagiostomen, 41, 1838, Surinam.
(';</,?/<(- ....//,////. -7m,, Gi'NTHER, Cat,,vm, 375, 1870.

26. HYPOPRION, Miiller & Henle.

Hi/popnon, Mr LLER &: HENLE, Plagiostomen, 34, 1838, (macloti).

I{i/p<>]>,-!<-n)t1ii, Gir.i,, Ann. Lye. Nat. Hist. N. Y., 1861, 401, (fieiniodon) (toeth serrate on outer side

only).

Characters essentially as in Carcharhinus,'bnt with the lower teeth entire,
the upper teeth coarsely serrated at base only, on one or both sides

;
lower

teeth erect. (VTTO, below; Trptov, saw ;
the upper teeth being serrated at

base).

a. Snout obtuse
;
its length from mouth % interorbital width

; upper teeth weakly serrate

on both sides in adult; second dorsal very .large, more than % base of first.

BKEVIROSTRIS, 55.

aa. Snout acute
;
its length from mouth 1% times width of mouth

; upper teeth strongly
serrate on both sides ; second dorsal small, about % as long as first. SIGNATUS, 50.

55. HYPOPRION BRETIBOSTRIS, Poey.

Body robust; head flattened, the snout short, flat, broadly rounded;
nostril midway between tip of snout and posterior edge of pupil; preoral

part of snout half interorbital width
;
width of mouth equal to distance

from tip of snout to posterior margin of orbit
;
fold at angle of mouth

half orbit
; upper teeth broadly triangular, the base finely serrate on outer

edge only in young, on both sides in adult
;
lower teeth erect. Eye small.

Second dorsal unusually large, similar to first and nearly as high. Inter-

space between dorsals 2$ times base of first, 2 times second
;
anal about

size of second dorsal
; pectorals moderate, broad, nearly reaching

middle of first dorsal. Gray, fins dusky in young, inside of mouth
brilliant white. L. 7 feet. West Indies, north to Charleston, not rare at

Key West, where it frequents the wharves with its more dangerous rela-

tive, Carcharhinus lamia, (brevirostris, short-nosed.)

Hypoprion Irevirostris, POET, Repertorio, n, 451, tab. 4, 1868, Cuba ;
JORDAN & GILBERT, Proc.

U. S. Nat. Mus.,1882, 581; JORDAN, I. c., 1884, 104.

56. HYPOPRION SIGNATUS,* Poey.

Snout long, acute, the preoral length 1^ times width of mouth
;
nostrils

with a short, acute lobe
; pectoral acute, not falciform

;
second dorsal op-

posite anal, neither base of first dorsal; upper teeth strongly serrate

at base, the claw sharp and nearly erect. Cuba. (Poey, description of

loiujirostris.) (signatus, marked.)

iri/)>i,,,ri, in si<j)t<itnx, foEY, Synopsis, 452, 1868, Cuba
; POEY, Enumeratio, 199, 1875.

Hypnprion longirnstri*, POEY, Enumeratio, 199, 1875, Cuba.

*Poey has given names to 2 species of Ilypoprii.ii with the snout long, the 2 differing only
in form of the teeth. These are lonr/iroslris, described as above, and sigmtius, known from the

teeth only. The upper teeth of siynatus, according to Poey, have the claw triangular and

bluutish, the lower teeth bluntish, not flexuous, and somewhat oblique. Probably the 2 are

not different species, and $ignalus is the older name.
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27. APRIONODON, Gill.

Aprion, MI'LLER & HENLE, Plagiostomen, 32, 1838, preoccupied, (isodori).

Aprionodon, GILL, Ann. Lye. Nat. Hist. N. Y., vii, 1861, 411, (punctatus
=

isodon).

Snout more or less produced and conic; teeth entire, without seme, all

of them narrowed, on a broad base, the lower erect, the upper erect or

slightly oblique; dorsal more or less posterior, opposite the space between

pectorals and ventrals. (a-, privative ; irpiuv, saw ; bdovf ,
tooth

;
the edges

of the teeth being always entire.)

57. APRIONODON ISODON, (Miiller & Henle).

Snout short, little pointed; distance from angle of mouth to nostril

twice that from nostril to end of snout; pectorals reaching end of first

dorsal, which is much longer and higher than second. Grayish. (Dume'ril.)

Atlantic Ocean, recorded from New York, Virginia, and Cuba; probably
rare, (foof, equal; odovg, tooth).

Carcharias isodon, MtJLLER & HENLE, Plagiostomen, 32, 1838, New York.

Carcharias punctatus, GUNTHER, Cat., vui, 361, 1870, New York, (not Squalm punctatus, MITCHILL,
which is Scoliodon terrse-novse) .

Aprionodon isodon, POET, Enumeratio, 200, 1875.

Carcharias isodon, DUMERJL, Elasmobranches, 349, 1870.

28. SCOLIODON, Muller & Henle.

Scoliodon, MILLER & HENLE, Wiegmann's Archiv. f. Naturg., in, 1837, (laticaudus).

Teeth entire or very nearly so, oblique and flat, the points directed

toward the sides of the mouth, so that the inner margins are more or less

nearly horizontal, the teeth in front more nearly erect; teeth not swollen

at the base, each of them with a deep notch on the outer margin below

the sharp point; lips with conspicuous grooves. Otherwise as in Carcha-

rhinus, from which the genus is scarcely distinct. Size small. (a^6/ltof,

oblique; bdovs, tooth.)

a. Teeth minutely serrulate above in the adult, less oblique than in the next; suout sharp, its

length from mouth greater than width of mouth. LONGURIO, 58.

aa. Teeth entire, all very oblique; snout not sharp, its length from mouth less than width of

mouth.

58. SCOLIODON LONGCRIO, (Jordan & Gilbert).

Snout much produced, sharp, its length from mouth 1 times width of

mouth; labial folds well developed, that on upper jaw reaching about i

distance to middle of jaw, the lower fold & as long; upper teeth broadly

triangular, minutely serrated, serrulate on both margins ;
lower teeth en-

tire, suberect, less oblique than in S. terrce-novce. Pectorals short, not

reaching end of first dorsal; first dorsal large, close behind pectorals, its

base 2 in interspace between dorsals
;
second dorsal very small, over anal,

which is nearly twice its length ;
base of anal nearly i that of first dorsal.

Dark gray, the young with the fins dusky edged. Pacific Coast of Mexico
;

not rare, (longurio, a slender youth, or stripling.)

Carcharias longurio, JORDAN & GILBERT. Proc. U. S. Nat. Mus., 1882, 106, Mazatlan. (Type, NOB.

28306, 28330, 28331, 29541, 29551.)
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59. SCOLIODON TERRJE-NOV JE, (Richardson).

(SHARP-NOSED SHARK.)

Body slender; snout depressed, moderately rounded
;
mouth U-shaped,

with a short lahial groove at its angle, which groove extends on the upper

jaw as well as on the lower; distance between nostrils greater than dis-

tance from nostrils to end of snout; gill openings narrow; first dorsal mod-

crate, midway between pectorals and ventrals; second dorsal very small,

slightly behind, and rather smaller than anal
;
anal fin much shorter than

distance from anal to veutrals ; pectoral fins rather large, reaching about
to middle of first dorsal

;
ventrals small. Color gray ;

caudal fin with
a conspicuous narrow blackish edge. Cape Cod to Brazil, very common
southward along the Atlantic Coast. Size rather small. L. 3 feet. (Name
from Newfoundland, where the species was erroneously supposed to occur. )

Sqnitlus (Carcharias) terrx-novte,* RICHARDSON, Fauna Bor. Amer., in, 289, 1836, Newfoundland.
Carcharias teme-novie, G^NTHER, Cat., vni, 360,1870.

Squalus punclatns, MiTCHiLL, Traus. Lit. & Phil. Soc. N. Y., 1,483,1815, New York
;
name pre-

occupied.

Carcharias lalandi, MULLER & HENLE, Plagiostomen, 30, 1838, Brazil.

Family XII. SPHYRNID.E,

(THE HAMMER-HEADED SHARKS.)

General characteristics of the GALEIDJS, but the head singularly formed,

kidney-shaped or " hammer "-shaped, from the extension of its sides, the

nostrils being anterior and the eyes on the sides of the "hammer";
mouth crescent-shaped, under the "hammer"

;
teeth of both jaws similar,

oblique, each with a notch on the outside near the base
;
no spiracles ;

last

gill opening over the pectoral; first dorsal and pectorals large, the dorsal

nearer pectorals than ventrals; second dorsal and anal small
;
a pit at the

root of the caudal
;
caudal fin with a single notch toward its tip, its lower

lobe developed. One genus with 5 species, inhabiting most warm seas.

Large sharks, known at once by the singular form of the head, which is

not quite the same in any two species. (CARCHARIID.K, part, group ZY-

G/ENINA, Giinther, Cat., vni, 380-383.)

29. SPHYRNA, Rafinesque.

(HAMMER-HEAD SHARKS.)

Sphyrna, RAFINESQUE, Indice d' Ittiol. Siciliana, 60, 1810, (zygsena).

Cestrorhinus, BLAINVILLE, Jonrii. Phys., 264, 1816, (zygtena).

Zygtfna, CUVIER, Regne Auimal, Ed. 1, 127, 1817, (zygatna; name preoccupied).

PlaJysqnalns, SWAIN$ON, Classn. Anim., n, 318, 1839, ("<ibHro"=totes).

Cestracion (KLEIN : pre-Linnaeau), GILL, Ann. Lye. Nat. Hist. N. Y., vni, 1861, 412, (zygsend).

Emphyra, GILL, I. c., (blochii).

Reniceps, GILL, 1. c.
t (iiburo).

*This species, with others belonging to the Florida fauna, is said by Richardson to have been

brought from Newfoundland by Audubon. They doubtless came from some locality in Florida
or Carolina.
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Characters of the genus included above. In the form of the head, there

is a perfect gradation among the species from the narrow hammer of S.

blochii, with the lobes 3 times as long as broad and deeply grooved

along the anterior edge, to the kidney-shaped head of S. tiburo, in which

the anterior grooves are obsolete. (cfyvpa, hammer.)

a. Nostrils near the eyes.

b. Nostril with the frontal groove short or obsolete; lateral extension of head niodt-ratc

so that the head is rather kidney-shaped than hammer-shaped.
c. RENICEPS, (rena, kidney ; ceps, head): Nostril with the groove obsolete ;

anterior and

lateral margins of head confluent into a semicircle. TIBURO, f>0.

cc. PLATYSQTJALUS, (TrAarvs, broad; squalus): Nostril with a short groove; anterior margin
of head curved, not continuous with lateral edges. TVDES, <il.

SPHYRNA :

bb. Nostril with a well-developed groove, which extends along the front of the hannni-r-

ehaped head, the anterior and posterior outlines of which are nearly parallel.

ZYGJKNA, 02.

Subgenus RENICEPS, Gill.

60. SPHYRNA TIBTJRO, (Linnrcus).

(SHOVEL-HEAD SHARK; BONNET-HEAD.)

Body rather slender, not much compressed; head depressed, semicircu-

lar in front, reniforin, the posterior free margins short, the lateral margins
continuous with the anterior; pectorals large; first dorsal high, midway
between pectorals and ventrals; second dorsal much smaller, produced

behind, higher and shorter than anal; ventral fins moderate; caudal

moderate; mouth small, crescentic; teeth small, very oblique, with a

deep notch on the outer margin. Head 4 in length, 6 to tip of caudal;
width of head slightly less than length of head. Color uniform ashy,

paler beneath. L. 3 to 5 feet. Atlantic Ocean; abundant on our coast

from Longlsland southward; ranging to China, (tiburo, shark, in Spanish. )

Squalits libiiro, LINNAEUS, x, 1758, 234, America.

Zygsena tiburo, GUNTHER, Cat., viu, 382,1870.

Reniceps tiburo, JORDAN & GILBERT, Synopsis, 25,1883.

Subgenus PLATYSQUALUS, Swainson.

61. SPHYRNA TUBES, (Cuvier).

Intermediate in all respects between S. zygcena and S. tiburo, the head

longer and the hammer less produced laterally than in the former. An-

terior margin of the head much curved, but not continuous with the

lateral edge; length of hinder margin of one side of the hammer less than

its width near the eye. Nostril close to the eye, its groove longer than

in S. tiburo, but very short, continued for but a short distance along the

side of the head, and followed by a line of pores. A large shark, of the

warm seas; Gulf of California, West Indies, Mediterranean, and Indian

Ocean, (tudes, hammer.) (Eu.)

Zygsena tudes (CuviER MS.), VALENCIENNES, Mem. Mus., ix, 225, 1822, Nice, after Pantouflier of

Sphyrna tudes, MULLER & HENLE. Plagiostomen, 53, 1838.

Zygtena tudes, GUNTHER, Cat., vni, 382.

Sphyrna tudes, JORDAN & GILBERT, Bull. U. S. Fish Com., 1882, 105.

Sphyrna tudes, JORDAN, Cat. Fish. N. A., 9, 1885.
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Subgenus SPHYRNA.

2. SPHYUXA ZYCJ.EXA, (Linnajus).

(HAMMER-HEADED SHARK.)

Head truly hammer-shaped; width of head about twice its length;

length of hinder margin of hammer nearly equal to its width near the

eye; nostril close to eye, prolonged into a groove which runs along nearly
the whole front margin of head; first dorsal large; second quite small,
smaller than anal; pectoral rather large. Color gray. A large voracious

shark, reaching a length of 15 feet or more, found in all warm seas; occa-

sional on our coasts from Cape Cod and from Point Coucepcion south-

ward. (i>yaiva, Zygoma, the ancient name, from vyuv, yoke.) (Eu.)

Sy/Ki/^ wui'i, Lixx.v.rs, Syst. Nat., Ed. x, 1758, 234, Europe; America.

S'/nnlns -,,ntU>'HS, Risso, Ichth. Nice., 34, 1810, Nice.

y.H<j;ut<t itiullcits, STOKER, Fish. Mass., 238,1867.

)%r .:.//;/.[, JORDAN & GILBERT, Synopsis, 25,1883.

Xiiymm l>:iri,ii, LORD in GRIFFITH, Animal Kingdom, x, 640, 1834, New Holland.

fyijicna w.burcuutu, SroKEB, Proc. Bost. Soe. Nat. Hist., 1848, 70, Cape Cod.

Family XIII. ALOPIID^E.

(THE THRESHER SHARKS.)

Body moderately elongate, the anout rather short; mouth crescent-

shaped, teeth equal in both jaws, moderate sized, flat, triangular, not

serrated; the third tooth of the upper jaw on each side much smaller than

the others; gill openings moderate, the last one above the root of the

pectorals; no nictitating membrane; spiracles just behind eye, minute or

absent; first dorsal large, midway between pectorals and ventrals; second

dorsal and anal very small; caudal fin exceedingly long, about as long
as the rest of the body, a pit at its root, a notch on the upper lobe near

its tip; lower lobe moderately developed; no caudal keel; ventrals rather

large; pectorals very large, falcate. A single species, reaching a large

size, inhabiting most seas, known at once by the great length of the tail.

(Lamnidw, part, Giinther, vin, 393; genus Alopecias.)

30. ALOPIAS, Rafinesque.

(THRESHER SHARKS.)

.1 /././.<, RAFINESQUE, Caratteri di Alcuni Generi, etc., 12, 1810, (mcicroimis=indpes).

IMru.Ku * HENLE, Plagiostomen, 74, 1838, amended orthography.

The characters of the genus are included above. (uAwrror, a fox, Latin,

unices. A. vutyes was known to the ancients as a/Urne/cmf, fox-like).

63. ALOPIAS VFLPES, (Gmelin).

(THRESHER; Fox-SHARK ; SWINGLE TAIL; LONG-TAIL SHARK.)

A large shark, abounding in all warm seas, especially in the Mediter-

ranean and Atlantic. It is also frequently taken on our Pacific coast.

(n<7/?es,fox.) (Eu.)
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Squalus vulpes, GMELIN,* Syst. Nat., I, 1496, 1788, Mediterranean, (after Pennant).

Squalus vnlpinus, BONNATERRE,* Tableau Encycl. Icthy., 9, 1788, Mediterranean, (after Pennant).

Alopecias vulpes, GUNTHER, Cat., vm, 393,1870.

Alopias vulpes, JORDAN & GILBERT, Synopsis, 27,1883.

Alopias macrourus, KAFINESQUE, I. c., 1810, 12, Sicily.

Squalus alopecias, GEONOW, Cat. Fishes, 7, 1854.

Family XIV. CARCHARIHXE.

(THE SAND SHARKS.)

Body rather elongate, the snout sharp; mouth crescent-shaped, wide
;

the teeth large, long, narrow, and subulate, most of them with 1 or 2

small cusps at the base, their edges entire
; gill openings rather large, all

of them in front of the pectorals; two dorsals, moderate, subequal; the

anal similar
;
first dorsal well behind pectorals ;

caudal well developed,
with a short basal lobe and a notch toward its tip ;

no caudal keel
; pec-

torals rather short
;
no nictitating membrane ; spiracles minute, pore-like.

A single genus, with 3 recognized species. A number of fossil species be-

long to this family. Voracious sharks of moderate size, chiefly inhabiting

the Atlantic. (LAMNID^E, part, Giiuther, Cat., vm, 392; genus Odontaapls.)

31. CARCHARIAS, Rafiuesque.

Carcharias, RAFINESQUE,f Caratteri di Alcuni Nuovi Generi, 10, 1810
;
in part, the only species

mentioned, taurus, belongs here. (See note under Carcharhiiittx.)

Odontaspis, AOASSIZ, Poissons Fossiles, in, 87, 1836, (ferox).

Triglochis, MULLER & HENLE, Mag. Nat. Hist., 1837, n, 88, (ferox).

Eugomphodus, GILL, Proc. Ac. Nat. Sci. Phila., 1864, 260, (Moralis).

Characters of the genus given above, (Kapxapias, a rough shark.)

a. Teeth large, awl-shaped, most of them with 1 or 2 small cusps at base.

EUGOMPHODUS, (J, true
; yo/u.<os, nail ; oSov's, tooth):

b. First and fourth teeth of upper jaw and first tooth of the lower simple, without basal

CUSpS. LITTORALIS, 64.

Subgenus EUGOMPHODUS, Gill.

64. CARCHARIAS LITTORALIS, (Mitchill).

(SAND SHARK.)

Body elongate, its depth the length; head rather pointed, about | of

the length ;
fins small, the first dorsal not much longer than the second,

* The general works of Dr. J. F. Gmelin and the Abbe Bounaterre bear the same date, 1788. We
do not know which is the earlier, and follow common usage in retaining in this and other cases

the name given by Gmelin. Neither writer mentions the other. Gmelin's preface is dated
March 16, 1788, while the page devoted by Bonnaterre to the "

Privilege du Hoi " bears date of

May 16, 1788. Bonnaterre states that there have been thirteen editions of Linnaeus' Systema
Naturae. Of these the thirteenth is the work of Gmelin. But there is no evidence that Bonna-
terre had seen or used this thirteenth edition, or that the latter had appeared when his own
work was published. The two works were nearly simultaneous in appearance, but there- is a

slight probability in favor of Gmelin. Gmelin's names have been generally used by subsequent
authors, while those of Bonnaterre have heen almost totally ignored.

f Carcharias, Rafinesque, was established for those sharks, "the most enormous and most vora-

cious of their order, which differ from the genus Galeus, Rafinesque, by the lack of spiracles."
The group corresponds to the first subgenus under Squalus, in the arrangement of Lacepede.
The type of this subgenus is Sqnalus carcharias, which was identified by Itafinesque with Carchar-

hinuslamia. Carcliarias lamia should, therefore, have been designated as the type of Carcharias,
but Rafineeque failed to BO indicate, and we leave the name with the only species he mentions.



Jordan and Evermann. Fishes of North America. 47

both similar to the anal
; pectoral fins short, obtuse or truncate. Color

gray. L. 5 feet. A small voracious shark with very sharp teeth, rather

common on our Atlantic coast, especially between Cape Cod and Cape
Ihitteras, said to differ from the European C. taurus in its more anterior

dorsal; the two species need further comparison, (littoralis, pertaining
to the shore.)

tiiudhts iiHieriannu, MIT-CHILL, Trans. Lit. and Phil. Soc., 1815, i, 483, New York, (not of Shaw).

Squidm littoralis, and S. macrodw, MITCHILL, Am. Monthly Mag., u, 1818, 328, New York.

Carcliariitx (/risi-ns, AYRES, Bost. Jour. Nat. Hist., 1844, 288, Long Island.

<),lnt<i.pisaineri<-mins, GuNTHER, Cat., VIII, 392,1870.

Etujomphodus littoralis, GILL, Proc. Ac. Nat. Sci. Phila., 1864, 260.

Carcharias americanus, JORDAN & GILBERT, Synopsis, 27,1883.

Family XV. LAMNID.E.

(THE MACKEREL SHARKS.)

Sharks of large size, with the body stout, the mouth wide, with large

teeth, and the tail slender, the caudal fin lunate, the 2 lobes being not

very unequal, the upper lobe strongly bent upward; caudal peduncle
with a strong keel on each side; gill openings wide, all in front of the

pectorals, entirely lateral, not extending under the throat; first dorsal

large; pectorals large; ventrals moderate; second dorsal and anal very
small

;
a pit at the root of the caudal

; spiracles minute or absent. Genera

3; species 6 or more, besides numerous fossil species. In this family the

dentition, as well as the muscular system, reaches its highest degree of

specialization. (LAMNID.E, part, Giinther, Cat., vni, 389-392.)

a. LAMNIN^E. Teeth Blender and sharp, with entire edges.

b. Teeth without basal cusps, long, flexuous, and acute. ISURUS, 32.

bb. Teeth, or most of them, with a small cusp on each side at base, compressed, sharp, and

somewhat triangular. LAMNA, 33.

aa. CARCHARODONTIN.E. Teeth with serrated edges, compressed, and triangular in form, without

basal cusp. CARCHARODON, 34.

32. ISURUS, Rafinesque.

Taurus, RAFINESQUE, Caratteri di Alcuni Nuovi Generi, 11, 1810, (oxyrhynchus).

Oryrhina, AGASSIZ, Poissons Fossiles, in, 276, 1836, (spattanzanii = oxyrhynchus).

Isuropsis, GILL, Ann. Lye. Nat. Hist. N. Y., vni, 153, 1801, (glaucus).

Snout rather long and pointed ;
the body formed much like that of a

tunny or mackerel
;

first dorsal and pectorals large; second dorsal and

anal very small: caudal peduncle slender; teeth long, lanceolate, with

sharp entire cutting edges and no basal cusps. (Zcrof, equal; ovpu, tail;

the two lobes of the tail being nearly equal, as in all the members of this

family.)

ISTJROPSIS, (iero5, equal ; ovpa, tail; o//i?, appearance):

a. First dorsal inserted entirely behind pectorals, nearly midway between pectorals and

Tentrals.

b. Height of dorsal 1% in head; pectoral as long as head. DEKAYI, 65.

ISURUS:

aa. First dorsal inserted close behind pectorals. OXYRHYNCHUS, 06.
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Subgenus ISUROPSIS, Gill.

65. ISURUS DEKAYI, (Gill).

(MACKEREL SHARK.)

Head 5 in length to tip of caudal
; pectoral as long as head, a little

longer than upper caudal lobe. Dorsals and pectorals falcate
;
first dorsal

inserted behind pectoral at a distance equal to^ head
;
base of first dorsal

2 in head, its height If. Middle teeth very long, much longer and
narrower than lateral teeth. Dark bluish gray above, white below, the

color abruptly changing on the tail
; upper fins dusky, lower pale.

L. 10 feet. Cape Cod to West Indies, not common
; described here from

a specimen taken at Pensacola. The American species seems to differ from
the Asiatic L glaucus in its longer pectorals and higher dorsal. (Named
for James E. De Kay, author of the Fauna of New York.)

Lamna punctata, DE KAY, N. Y. Fauna: Fishes, 352, 1842, New York, (not Squalus punciatus,

MITCHILL).

Isuropsis dekayi, GILL, Ann. Lye. Nat. Hist. N. Y., 1861, 153, after De Kay.

huropsis glaucus, POEY, Synopsis, 446, 1868 (not Oxyrhina glauca, MULLER & HENLE).
Isurus dekayi, JORDAN & GILBERT, Synopsis, 874, 1883.

Subgenus ISURUS.

66. ISURUS OXYRHYNCHUS, Eafinesque.

(MACKEREL SHARK
;
PESCE TONDO

;
CANE DI MAEE.)

Muzzle long and pointed, the preoral portion of the snout as long as

the cleft of the mouth and greater than interorbital space; snout in

the form of a cone flattened below; spiracles very small. Teeth -\l on
each side, long, lanceolate, without basal cusps; third tooth on each side

of upper jaw much smaller than that next to it. Gill openings very

wide, the width of the first rather more than its distance from the

last. Origin of dorsal close behind base of pectorals, which are falci-

form, the length of the lower margin that of the upper ;
second dorsal

very small, opposite the anal and of the same size
;
caudal lunate, the

upper lobe i longer than the lower. Size very large. A voracious shark,
similar in habits to Isurus deJcayi, from which it differs in the back-

ward position of the dorsal; from Lamna cornubica it is separated by the

absence of lateral denticles on the teeth. Mediterranean Sea and neigh-

boring parts of the Atlantic, probably occasionally straying to our coast,

as the description of the large shark published by Capt. Nathaniel E.

Atwood, under the name of Carcharias tigris,
* could refer to no other

known species. (6$>f, sharp; /Suy^of, snout.) (Eu.)

*
Capt. Atwood describes this specimen, which was 8 feet 10 inches in length, as dark blue

above, an irregular lead-colored lateral band
; belly white. Largest teeth 1^ inches long, %

inch broad at base, smooth (edged) and curving upward. Snout pointed, 2 feet long, from
first gill opening : branchial apertures 9 inches long, the distance from first to last 5 inches;

7% inches between the eyes; nostrils 2% inches before eyes. Front of first dorsal 3 inches
behind pectorals; it is 13 inches high and 12 long at base, the free posterior edge 2% inches.

Second dorsal 25 inches behind posterior root of first, 2% inches high, 4 inches long ; pectorals
23 inches high, 11% broad at base; ventrals inserted at a point midway between the two dorsals;
anal similar to second dorsal, inserted an inch farther back. Upper lobe of caudal 23 inches

long, lower 18
;
the distance between the tips 31 inches. "The first specimen of this very rare

'shark was brought from the Gulf of Mexico and presented to the State Cabinet, the second was
taken at Truro and presented to the Museum of Comparative Zoology ;

the third, which had
bitten off and swallowed largo portions of a sword fish, was captured in 1864, at Provincetown
and given to the (Hoston) Society ;

a fourth specimen, and the one described above, at Province-
town in August last." Atwood.
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(', ,// more (// M'^nt,,, SI-ALLANZANI, Viaggio duo Sicilio, iv, 325, 1797, Messina.

ISWMN <.<//,%,/,/<., KAI.-INKSIM'K, Caratteri, etc., 12, 1810, Palermo.

Igurii**i><tllitn-<nii, KAFiNKSiirr,, Indice, GO, 1810, (after Spallanzani).

Osyn-Jtiitit $pnUiiH~tnii, BONAPARTE, Fauna Italica, xxvi, 134, pi. 136, f. 1, 1839.

OxijrUna <ji}>hodo>i, MULLER & HENLE, Plagiostomen, 68, 1838, Atlantic Ocean.

inf, MAORI, Mem. Ac. Sci. Napoli, 55, 1819, Naples.

t!, Gf'NTHER, Cat., vin, 390, 1870.

Oxyrhiiuit<2><M>t-~', PUMERIL, Elasmobranches, 408, 1870.

Carchanas ti'jris, A'nvoou, Proc. Bust. Soc. Nat. Hist., xn, 268, 1869, Provincetown, Mass.

33. LAMNA, Cuvier.

(PORBEAGLES.)

Lamna, CUVIER, Regne Animal, Ed. i, 126, 1817, (cornubicus).

Lamia, Ilisso, Eur. Mcrid., 123, in, 1826 (cornubicus, name preoccupied).

Selanonius, FLEMING, British Animals, 169, 1828, (walkericornubvcus).

Body short and stout, the back considerably elevated
;
snout prominent,

pointed ;
teeth triangular, pointed, entire, each one with a small cusp on

each side at base; one or both of these sometimes obsolete on some of

the teeth in the young; gill openings wide; dorsal and pectoral fins some-

what falcate
;
second dorsal and anal fins very small, nearly opposite

each other
;
first dorsal close behind the root of the pectorals. This

genus is very close to Isurus, with which fossil forms seem to connect it.

Perhaps the two should be united under the older name Isurus. (Ad/Liva,

a kind of shark, from ^.a/uia, a horrible anthropophagous monster, a

bugbear used by the Greeks to frighten refractory children.)

67. LAMNA CORNUBICA, (Gme)in).

(PORBEAGLE; MACKEREL SHARK.)

Snout conical, pointed, rather longer than the cleft of the mouth
;

teeth 5y| on each side; the third tooth on each side in the upper jaw

small; first dorsal beginning over the axil of the pectorals. Color bluish

gray, A large and fierce pelagic shark reaching a length of 10 feet.

North Atlantic and North Pacific, occasionally taken on the coast of New

England and southward; not rare in California, (cornubicus, from Corn-

wall, from which region the species was early described.) (Eu.)

<,rHiil>icus*, GMELIN, Syst. Nat., i, 1497, 1788, shores of Cornwall.
Lamna cortmbica, GUNTHEU, Cat., vin, 389, 1870

;
JORDAN & GILBERT, Synopsis, 30, 1883.

S<2uahts nasus, BONNATERRE, Tableau Encycl., Ichth., 10, 1788, Cornwall, after Beaumaris of

Pennant.

Squalus pennanti, WALBAUM, Artedi Piscium, 517, 1792, Cornwall, after Pennant.

Squalns monensis, SHAW, Gen. Zool., v, 350, 1804, Anglesea.
Squalus selanomt*, LEACH, Edinb. Mem. Wern. Soc., 1819, n, pi. 1, fig. 2, 55.

'

Selanonins v-alkcri, FLEMING, British Animals, 169, 1828, Lochfyne, Argyleshire, "Sinus Sela

nonetts."
1

*We do not know which of the two names, cornubicus and nasus, haslpriority ;
we follow usage

in retaining the name of Gmelin.

F. N. A.-5
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34. CARCHARODON,* Smith.

(MAN-EATER SHARKS.)

Carcliarodon, ANDREW SMITH, Proc. Geol Soc. London, v, 86, 1837, (capensis=carcharias).

General characters of Isurus and Lamna, but with a different dentition,
the teeth being large, flat, erect, regularly triangular, their edges serrated

;

first dorsal moderate, nearly midway between pectorals and ventrals;
second dorsal and anal very small; pectorals large, veutrals moderate;
caudal peduncle rather stout

; spiracles minute or absent. Sharks of very

large size; the strongest and most voracious of all fishes; pelagic, found
in most warm seas, (/cdp^upof, rough; dtiovs, tooth.)

68. CARCHARODON CARCHARIAS,f (Linnseus).

(MAN-EATER SHARK; GREAT WHITE SHARK.)

Body stout, depth about 5i in total length ;
mouth very large ;

both

jaws with 5 rows of large, triangular, serrated teeth, those in the lower

jaw narrower, about ff in each row
;

first dorsal somewhat behind pec-

torals; caudal fin large and strong. Color leaden gray; tips and edges of

pectorals black. One of the largest of the sharks, reaching a length of

30 feet. It is found in all temperate and tropical seas, and is occasionally
taken on our coasts, both in "the Atlantic and the Pacific. One caught
near Soquel, California, was about 30 feet long and had a young sea lion,

weighing about 100 pounds, in its stomach, (itapxapiag, an old name of

Carcharliinus lamia and of other man-eating sharks.) (Eu. )

Lamia, RONDELET, Hist. Poiss., 305, 1558, good figure, Nice, Marseilles.

Squalus carcharias,l LINN^EUS, Syst. Nat., Ed. x, 1758, 235, Europe, after Artedi.

Carcharias verus, AGASSIZ, Poiss. Foss., in, 91, 1836.

Carcharodon rondeleti, MULLER & HENLE, Plagiostomen, 70, 1838, after Rondelet, Mediterranean
Sea and Atlantic Ocean.

Carcharodon rondeleti, GUNTHER, Cat., vin, 392, 1870.

Carcharias atwoodi, STORER, Proc. Bost. Soc. Nat. Hist., n, 1848, 71, Provincetown.
Carcharodon Carcharias, JORDAN & GILBERT, Synopsis, 875, 1883.

Carcharodon capensis, SMITH, 111. Zool. S. Africa, pi. 4, 1842, Cape of Good Hope.
Carcharodon smithi, BONAPARTE, Selach. Tab. Anal., 9, 1839, after Smith.

Family XVI. CETORHINID^.

(THE BASKING SHARKS.)

Sharks of immense size, with the gill openings extremely wide, extend-

ing from the back nearly to the median line of the throat, all of them in

* One species of this genus, Carcharodon megalodon, now extinct, must have reached a far larger
size than the living Carcharodon Carcharias. Its teeth are found in great abundance in tertiary
deposits along the coast of South Carolina.

f A good account of this species is given by Dr. W. B. Stevenson, Proc. Vassar Brothers Sci. Soc.,

Poughkeepsie, 1884J and in the American Naturalist for the same year.

JThis species, well figured by Rondelet, and described by Artedi, and after him by Linnsvus,
seems to have been lost sight of by subsequent writers from 1758 to 1836, the various references
to Squaku carcharias, between Linuanis and Miiller & Henle, belonging chiefly to Carcharias lamia,
The true Squalus carcharias of Linnaeus is, however, unquestionably the Carcharodon.

g" Jonam Prophetam, ut veteresllerculemtrinoctem, inhujus ventriculo tridui spatio, bsesisse

verosimile est," Linn&ns.
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front of the pectorals; mouth moderate, the teeth very small, numerous,

conical, without cusps or serratures; no nictitating membrane; spiracles

very small, above the corners of the mouth; first dorsal large, midway
between pectorals and ventrals; second dorsal and anal small; caudal I'm

lunate, the upper lobe considerably the larger; caudal peduncle keeled;

pectorals and ventrals large. Brain very small. A single genus, with

probably but one species; the largest of living fishes, pelagic, inhabiting

the northern seas. (LAMNID.E, part, Giinther, vin, 394, genus Selache.)

35. CETORHINUS, Blainville.

(BASKING SHARKS.)

1 Tetroras,* RAFINESQUE, Caratteri, 11, 1810, (angiova).

L'elorhhiit.i, BLAINVILLE, Journ. Phys., 1816, 264, (gunneri maximus).

Selache, CUVIER, Regne Animal, Ed. i, 129, 1817, (maximus).

Polyprosopm, COUCH, Hist. Brit. Fish., I, 67, 1861, (rashleighanus= maximus).

The characters of the genus are included above. (A'//rof, whale; fiivrj, a

shark (Squatina) ,
from pivrj, a file or rasp, the rough skin of the shark being

used for polishing wood and marble. )

69. CETORHINUS MAXIMUS, (Gunner).

(BASKING SHARK; PELRIN; ELEPHANT SHARK; BONE SHARK.)

Body rugose, the skin very rough with small spines; head small; snout

blunt ; eyes small
;
teeth in 6 or 7 rows in each jaw ,

about 200 in each row
;

first dorsal large, triangular, over the space between pectorals and ventrals
;

second dorsal much smaller, rather larger than anal; pectorals long, tail

large. Gill rakers slender, long and close set, resembling whalebone

(hence the name Bone Shark). Largest of the sharks, reaching a length
of nearly 40 feet

;
found in the Arctic seas, straying southward to Portugal,

Virginia, and California. Occasionally taken by whalers in Monterey Bay.
It is in general a rare species, but gregarious in the breeding season, num-

bers swimming together on the surface, sluggishly, like logs, (maximus,

greatest.) (Eu.)

Strains maximus, GUNNER, Trondhjem Selskabskr., in, 33, 1765, Coast of Norway.
Selachus maximus, STOKER, Fish. Mass., 229, 1867.

Selache maxima, GUNTHER, Cat., vin, 394, 1870.

Cetorhinus maximus, JORDAN & GILBERT, Synopsis, 31, 1883.

Sqnalus gnnnerianus, BLAINVILLE, Jour, de Phys., 1810, 256, after Gunner.

Squalus pelfgrinus, BLAINVILLE, I. c., 1810, 257, Europe.

Sqtudus homianus, BLAINVILLE, I. c., 1810, 257, after Everard Home.

Cvtorhinus shavianus, BLAINVILLE, I. c., 1816, 264, after Shaw.

fyualus isodus, SAVERIO MAORI, Mem. della R. Ac. Sci. Napoli, 1819, i, 55, pi. 1, fig. 1, aud pi. 2,

fig. 2, Naples.

Squalus elephas, LE SUEUR, Jour. Ac. Nat. Sci. Phila., n, 343, 1821, New Jersey.

Squalus cetaceus, GRONOW, Cat. Fishes, 6, 1854, Norway.

Squalns rashleighanus, COUCH, Trans. Linn. Soc., xiv, 91, 1825, Cornwall, (a monstrosity).

Acanthias blainvillei, CAPELLO, Plagiostomos, i, 21, 1866.

Polyprosopus macer, COUCH, Hist. Brit. Fishes, 1, 67, 1861, England.

* The description of Telroras is apparently taiien from hearsay, and applies to no known shark.

It comes nearest the present species, but may be melange of Iwrn* and ll<>ptranchias We have

therefore hesitated to substitute Tetroras for Cetorhinus. Tetroras angiora is described as having
"two dorsals; one anal; four gill openings; tail unequal, oblique; snout blunt; teeth rasp like;

a keel on each side of tail; eyes very small; gill openings rather largo; length about 6 feet.

Called Anyioca at Palermo," The name Anciova is now applied at Palermo to Heptranchias cmerens,

according to Prof. Doderlein.



52 Bulletin 47, United States National Museum.

Family XVII. RHINODONTID^E.

(THE WHALE SHARKS.)

Origin of the first dorsal fin somewhat in advance of the ventrals; the

second small, opposite the anal
;
hoth without spines ;

a pit at the root of

the caudal
;
lower lobe of the caudal well developed ;

sides of the tail with

a keel; no nictitating membrane; spiracles very small
;
mouth and nostril

near the extremity of the snout
;
teeth very small and numerous, conical

;

gill openings wide, the last one above the base of the pectorals. Large

sharks, of warm seas. Two species are known, Rhinodon typicus, from

the Cape of Good Hope, and the following. (RHINODON'TID^E, Giinther,

Cat., vin, 396).

a. Teeth each recurved backward and acutely pointed, swollen, and with a heel-like projec-

tion in front rising from its base. MICIUSTODUS, 36.

36. MICRISTODUS, (Gill).

Micristodus, GILL, Proc. Ac. Nat. Sci. Phila., 1865, 177, (jwncfoftu).

This genus is known from its teeth only. These are described as fol-

lows : "The teeth are fixed and extremely minute, the largest little more

than a line in length (in a shark 20 feet long) and decrease towards the

ends of the jaw; they are disposed in regularly transverse rows, of which

there are 164 to 167 on each side, while in front there are 13 to 16 in each

transverse row; each tooth is recurved backward and acutely pointed,

swollen, and with a heel-like projection in front rising from its base."

(Gill.) (fiiKfiue, small; tcrrof, an upright projection; oJoi'f, tooth.)

70. MICRISTODUS PUNCTATUS, Gill.

A very large shark found in the Gulf of California. No description has

been given, and only the teeth are yet known, (punctatus, spotted.)

Micristodus punctalus, GILL, Proc. Ac. Nat. Sci. Phila., 1866, 177, Gulf of California.

Order F. CYCLOSPONDYLI.

(THE CYCLOSPONDYLOUS SHARKS.)

Calcareous lamellae arranged in one or more concentric series or rings
about a central axis in each vertebra. Spiracles present. Anal fin want-

ing. Dorsal fins 2, with or without spine. As here understood, the order

Cyclospondyli includes the sharks of the groups called Cyclospondyli and

Tectospondyli by Hasse. The vertebrae in the rays show similar structures,

and it is probably from sharks of this group that the Batoidei are de-

scended. (ffvicAo;, circle; aTrovdwAof, vertebra.)

FAMILIES OF CYCLOSPONDYLI.

a. CYCLOSPONDYLI : Vertebrae with the calcareous lamellae arranged in a ring about the central

axis. Pectoral fins normal, not expanded or deeply notched. Anal fin absent
; spiracles

preeent ;
no nictitating membrane ; gill openings before pectorals; caudal bent upward,

the lower lobe little developed.

6. Dorsal fins each provided with a stout spine, the first dorsal far in advance of ventrals.

SQUALID^E, xvm.
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bb. Dorsal fins without spine, the first dorsal over or in advance of ventrals.

<. First dorsal much before ventrals; skin moderately rough.
DALATIIDJE, xix.

a;. First dorsal opposite ventrals; skin with thorn-like tubercles.

BcHiNORHimn*:, xx.

Yi,! (reKrtav, a builder; crnovJvAo?, vertebra) :

mi. Vci (chni- with the calcareous lamella; ranged in several concentric series or rings about a

central axis
; pectoral fins very large, expanded horizontally and extended forward at

l>ase in front, giving the body the form of the flattened disk of the rays; the anterior

rxtensiui. separated from the neck by a deep notch, in which the gill openings lie
;
no

anal I'm ; dorsal fins small, posterior; mouth broad, anterior. SQUATINIDA:, xxi.

Suborder CYCLOSPONDYLI.

Family XVIII. SQUALID^E.

(THE DOG-FISHES.)

Body more or less elongate. Head depressed. Eyes lateral, without

nictitating membrane. Mouth inferior, rather large, arched, a deep groove
on each side. Teeth compressed, variously formed. Nostrils inferior,

separate ; spiracles rather large ; gills openings moderate, all in front of

the pectoral fins. Dorsal fins 2, each armed with a spine ;
the first dorsal

in front of the ventrals
;
anal fin wanting ;

caudal fin with the lower

lobe small or obsolete
;
ventral fins inserted posteriorly, not much before

second dorsal. Oviparous.
Genera 6 or more

; species about 15
;
rather small sharks, chiefly ofthe

Atlantic. These sharks represent a comparatively primitive type, appar-

ently not descended from any other existing Squali. (SPINACID.E, part,

Giinther, Cat., vm, 417-425.)

a. Body rather elongate; no fold of skin along side of belly; dorsal spines both directed back-

ward.

b. Upper teeth simple, without smaller cusps at base.

c. Teeth alike in both jaws, subquadrate, each with a nearly horizontal cutting edge

and a point directed outward. SQUALUS, 37.

cc. Teeth unequal, the upper very small, narrow, and lanceolate, erect, the lower more

or less oblique; dorsal spines hidden in the skin. CENTROSCYMNUS, 38.

bb. Upper teeth each with 1 or '2 small cusps at base on each side.

d. Teeth unequal, the upper erect and tricuspid, the lower oblique. ETMOPTERUS, 39.

dil Teeth equal, very small and pointed. CENTROSCYLLIUM, 40.

37. SQUALUS, (Artedi), Linnaeus.

Sqnnlii.*, (AnTEDi) LJNN^ITS, x, 1758, 233, (includes all sharks).

$<iu<ili<s, TCAFINKSI.UE, Caratteri, etc., 13, 1810, (acanthias and uyalo; first restriction of the name

St/iiahis, to species with spiracles and without anal fin).

Acanthorliinus, BLAINVILLE, Journal de Physique, 181G, 263, (acanthias).

Acaiitlrias, Risso, Europe Meridionale, in, 131, 1826, (acanlhias).

Fnto.ri/rlnnis, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 496, (uyalo).

Body rather slender. Mouth little arched, with a long, straight, deep,

oblique groove on each side
;
no labial fold. Teeth rather small, all sim-

ple, equal in the two jaws, their points so much turned aside that the

inner margin forms the cutting edge. Spiracles rather wide, just behind

the eye. Fins moderately developed, the first dorsal larger than the sec-

ond, much in advance of the ventral fins, which are behind the middle of
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the body, although in advance of the second dorsal. Dorsal spines strong,

not grooved. Tail scarcely bent upward. Small sharks abounding in

the temperate seas
;
4 or 5 species known.

The Linnssan genus Squalus was first subdivided by Rafinesque, who
restricted the name to those species with spiracles and no anal fin, the

type being Squalus acanthias. This genus must therefore be called Squalus
and not AcantMas. (squalus, shark, a word cognate to the Greek

a. Spine of first dorsal about f the height of the fin, second about g; some of the white spots

on back usually persistent through life. ACANTHIAS, 71.

aa. Spine of first dorsal % to % the height of the fin, that of the second dorsal about % ;

white spots on back usually disappearing with age. SUCKLII, 72.

71. SQUALUS ACANTHIAS, Linnams.

(DOGFISH ;
PICKED DOGFISH ; BONEDOG; SKITTLE-DOG.)

Body slender
;
snout pointed ;

head 6 in length ; depth about 8. Dor-

sal spines rather high, that of the first dorsal about height of fin, the

second dorsal spine about i height of fin. Slate color above, pale below,

back with oblong whitish spots, especially in the young, these rarely all

obsolete in the adult. L. 2 to 3 feet
; weight 5 to 15 pounds. A small

sharp-toothed shark, ranging widely in the Atlantic, very abundant along

the shores of the Northern and Middle States, and taken as far south as

Cuba. From its livers "Dogfish" oil is extracted. It feeds largely on

herrings. (uKavdiae, an old name from uKav&a, spine.) (Eu.)

ftqnalus acanthias, LINNAEUS, Syst. Nat.. Ed. x., 1758, i, 233, Coast of Europe.

SqtMlmacanlhias, JORDAN & GILBERT, Synopsis, 16, 1883.

Acimthias americanus, STORER, Mem. Am. Ac.,il, 1846, 506, Massachusetts.

Acanthias americanus, STORER, Fish. Mass., 232, 1867.

Acanthias
vulqaris, Risso, Eur. Merid., in, 131, 1826, Nice.

Acanthias vulgaris, GUNTHER, Cat., vin, 418, 1870.

72. SQUALUS SUCKLII, (Girard).

(CALIFORNIA DOGFISH.)

Very similar to the Atlantic species, S. acanthias, but with the dorsal

spines lower, the first about i the height of its fin, the second about i.

Gray, the fins usually edged with black
; young with white spots on the

back, which usually wholly disappear with age. Aleutian Islands to

Santa Barbara, very abundant, similar in habits to the preceding, and

likewise producing
"
Dogfish" oil. A similar species, po'ssibly the same,

S. fernandinus (Molina) occurs in Chile. (Named for Dr. George Suckley,

a naturalist on the U. S. Pacific R. R. Survey.)

Spinax (Acanthias) sucklii, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 196, Fort Steilacoom, Wash-

ington.

Squalns sucklii, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 499.

Acanthias aucWi, GIRARD, Pacific R. R. Survey, 368, 1858.

38. CENTROSCYMNUS, Bocage & Capello.

Centrosci/mnus, BOCAGE & CAPELLO, Proc. Zobl. Soc.,1864, 263, (codolepvi).

Dorsal fins each with a spine, which is hidden in the skin
;
mouth wide,

but little arched; a long, deep, straight, oblique groove on each side of
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mouth. Teeth of lower jaw oblique, with the point more or less directed

outward. Upper teeth lanceolate, on a quadrangular base, with a sin-

gle cusp. Spiracles wide, behind the eye. ^rill openings narrow, (ni-vrpov,

spine ; aKi'pvos, an ancient name of some shark, from OKV/UVOC, a lion's

whelp.)

73. CENTROSCYMNUS CCELOLEPIS, Bocage & Capello.

Labial groove prolonged forward, but separated by a broad space from

that of the other side. Upper teeth very small, narrow, and lanceolate.

Distance between the nostrils rather less than i the length of the praeoral

portion of the snout. Lower angle of the pectoral rounded, not produced.
Dorsal fins short, especially the first, the length of which (without the

spine) is only about its distance from the second; extremity of the ven-

trals below the end of the second dorsal. Scales on the head and nape
with striae, the others smooth, with a depression at the base. Uniform

blackish brown. (Giinther.) Coast of Portugal and neighboring parts

of the Atlantic, occasionally taken in deep water off Gloucester, Mass.,

and off the banks of Nova Scotia, (/co?3.o?, hollow ; Arfr, scale.) (Eu.)

Centroscymuus coelolepis, BOCAQE & CAPELto,Proc. Zool. Soc., 263, 1864, Portugal.

Centrophorus ccdolepis, GUNTHER, Cat., vill, 423, 1870.

Centroscymmis ccelolepis, JORDAN & GILBERT, Synopsis, 17, 1883.

39. ETMOPTERUS, Rafinesque.

Etmoptertts, RAFINESQUE, Caratteri, etc., 14, 1810, (aculeatus).

Spinax, CUVIER, Regne Animal, Ed. 1, 129, 1817, (acanthias and spinax).

Sfiinax, MULLER & HENLE, Plagiostomen, 86, 1838, (spinax).

AwntJiirtium, LOWE, Proc. Zool. Soc. London, 1839, 91, (pusillum).

Mouth little arched. Teeth of lower jaw with the point so much turned

aside that the inner margin of the tooth forms the cutting edge; upper
teeth erect, each with a long pointed cusp and 1 or 2 smaller ones on each

side; spiracles wide. Two species, in the Atlantic. (liymyov, to cut;

nrepov, fin, the original type having frayed fins.)

74. ETMOPTERUS PUSILLUS, (Lowe).

Body smooth, scales very small, each with a minnte tuberosity, but with-

out spines ;
first dorsal fin much shorter than the second, midway between

second dorsal spine and the eye ;
tail relatively shorter than in E. spinax,

its length less than the space between the snout and the origin of the pec-

torals; color brown. (Gunther.)
The Blake took a single individual, believed to belong to this species,

at Station CVIII, off St. Christopher, in 208 fathoms. It had previously
been known only from Madeira and Cuba, and the Travailleur found it at

the Cape Verdes at about 290 fathoms. (Goode & Bean. ) (pusillns, weak.)

Acanlhidinm pmillum, LOWE, Proc. Zool. Soc. London, 1839, 91, Madeira.

Spinax pmilhis, GrxxHEB, Cat,, vm, 425, 1870.

Spinax hillianus, POEY, Memoriae, n, 340, 1861, Cuba.
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40. CENTROSCYLLIUM, Miiller & Henle.

Ceniroscyllium, MULLER & HENLE, Systematische Beschreibung der Plagiostomen,191, 1838, (fab-

ricii).

Teeth equal in both jaws, very small, straight, pointed, each with 1 or

2 smaller cusps on each side at base
;
mouth crescent-shaped, with a

straight, oblique groove at its angle ; spiracles moderate
; gill openings

rather narrow
;
dorsal fins small, each with a strong spine ;

the second

dorsal entirely behind the ventrals. One species, in the Arctic Seas.

(nevrpov, spine, oicvhMov, Scyllium, an allied genus, from a/ei'Mw, to rend

or tear to pieces.)

75. CENTROSCYLLIUM FABBICII, (Reinhardt).

Body covered with minute stellate ossification
;
dorsal fins short, with

strong spines; second dorsal behind ventrals; color nearly black; Green-

land Seas, southward in deep water ; occasionally taken off Gloucester and

off the Nova Scotia Banks. (Named for Otho Fabricius, a Danish natural-

ist, the first to study the fishes of Greenland.)

Spinax fabricii, KEINHARDT, Dansk. Vid. Selsk. Forh., 1828, 111, xiv, Greenland.

Centroscyllium fabricii, GuNTHER.Cat., vin, 425, 1870.

Centroscyllium fabricii, JORDAN & GILBERT, Synopsis, 16, 1883.

Family XIX. DALATIID^E.

(THE SCYMNOID SHARKS.)

Sharks with no anal fin and with 2 dorsal fins, each without spine ;

fins all small
; gill openings small, entirely in advance of pectorals ;

mouth
but little arched; a long, deep, straight, oblique groove on each side of

it
; spiracles present. Oviparous, the eggs without horny case (at least

in SOMNIOSUS). Vertebrae cyclospondylous. The absence of dorsal spine

chiefly distinguishes this family from the SQUALHXE, of which these are

somewhat degenerate allies. Genera, 5; species, about 10, mostly of the

North Atlantic, some of them reaching a large size. (SPINACID^E, part,

Giinther, Cat., vm, 425-429.)

SOMNIOSIN.S:

a. First dorsal much in advance of ventrals.

6. Upper teeth narrow, the lower quadrate, with a horizontal edge ending in a point

directed outward
; body very robust, the fins very small, the dorsals about equal ;

skin moderately rough. SOMNIOSUS, 41.

41. SOMNIOSUS, Le Sueur.

Somniosus, LE SUEUR, Jour. Ac. Nat. Sci. Phila., 1818, i, 222.(brevipinna=microcephalus).

Leiodon, WOOD, Proc. Bost. Soc. Nat. Hist., II, 174, 1847, (echinatummicrocephalus).

Ltemargus, MULLER & HENLE, Plagiostomen, 93, 1838, (borealis=microcephalus).

Rhinoscymnus, GILL, Proc. Ac. Nat. Sci. Phila., 1864, 264, (roslratus).

Body thick and clumsy; mouth transverse, little arched, with a deep,

straight groove running backward from its angle; nostrils near the

extremity of the snout
; jaws feeble; teeth in upper jaw small, narrow,

conical
; lower teeth numerous, in two or more series, the point so much
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turned aside that the inner margin forms a cutting edge, which is entire
;

spiracles moderate
;
no nictitating membrane

; gill openings narrow
;

fins all very small, the veiitrals between the dorsal fins
;
skin uniformly

covered with minute tubercles. Tail short, much bent upward. Eggs

large, soft, globular, without shell, dropped in the ooze on the sea bottom.

Species 2, of the Northern Seas. (Latin somniosus, sleepy.)

76. SOMNIOSUS MICBOCEPHALUS, (Blocb).

(SLEEPER SHARK; NURSE.)

Body robust, rapidly tapering behind
; greatest depth a little more than

k the length; head somewhat less; mouth moderate, upper jaw with 5

rows of small sharp teeth, which are incurved and lancet-shaped ;
lower

jaw with 2 rows of broad, quadrangular teeth, divided in their centers

by a perpendicular ridge and directed outward, about 26 teeth on each

side; fins small, the first dorsal about as large as the ventrals and larger

than the second dorsal
; pectorals short, caudal short and bluntish. L.

about 25 feet. Arctic Seas south to Cape Cod, Oregon and France; a

huge clumsy shark, not rare northward. An enemy to the whales, biting

out large masses of flesh from their bodies. (/uiKpoc, small
; KeQuhij, head.)

(Eu.)
S/iunlns microcephalus, BLOCK & SCHNEIDER, Syst. Ichth., 135, 1801, Northern Seas.

Somnioswbrevipinna, LE SUEUR, Jour. Ac. Nat. Sci. Phila., i, 122, 1818, Massachusetts.

Scymnns brei-iphma, STORER, Fishes Mass., 235, 1867.

Squalm borealis, SCORESBY, Arct. Reg., i, pi. 15, figs. 3 and 4, 1820, 538, Arctic.

Lxmargus borealis, GUNTHER, Cat., viu, 426, 1870.

Squalu* (jlacialis, FABEK, Fische Is!., 23, 1829, Iceland.

Squalus norwegianus, BLAINVILLE, Faun. Fran^aise, 61, 1828, Norway.
Leiodon echinatum, WOOD, Proc. Bost. Soc. Nat. Hist., n, 174, 1847.

Family XX. ECHINORHINID^.

(THE BRAMBLE SHARKS.)

Characters of the family included below in those of the single genus.

a. First dorsal opposite ventrals, both fins very small. Teeth equal in the two jaws, very

oblique; skin with scattered round tubercles, like the thorns of brambles.

ECHINORHINUS, 42.

42. ECHINORHINUS, Blainville.

FrJiitiorlthim, BLAINVILLE, Bull. Sci. Philom., 1816, 121. (spinosus).

''niintli^ AGASSIZ, Poissons Fossiles, in, 183, 1836, (spinosus).

Two very small dorsal fins without spine, the first opposite the ven-

trals ; no anal fin
;
skin with scattered, large, round tubercles, surmounted

by prickles like those on a bramble, and, like them, leaving a scar when
detached. Mouth crescent-shaped; a labial fold around the angle of the

mouth and the end of the snout. Teeth equal in both jaws, very oblique,

the point being turned outward; several strong denticulations on each

side of the principal point; no nictitating membrane; spiracles small;

gill openings of moderate width. A single species of the East Atlantic,

straying to our coast, (t^of, a hedgehog, or sea urchin; fiivrj, shark.)
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77. ECHINORHINUS SPINOSUS, (Graelin).

Spiracles behind the eye, behind the vertical from the angle of the

mouth. Teeth J^. Dorsal fins close together. Each tubercle with a

small spine in the center. Brownish violet, with or without dark spots.

(Giinther.) A large shark of the Atlantic coasts of Europe and Africa, in

rather deep water; a stray individual taken on Cape Cod. L. 10 feet.

(Eu.)
Squalus spinosus, GMELIN,* Syst. Nat., 1788, 1500, "the ocean."
EchinorMnus spinosus, Giinther, Cat., VIII., 428, 1870.

Echinorldnm spinosus, JORDAN & GILBERT, Synopsis, 14, 1883.

Squalus brucus, BONNATERRE,* Tabl. Encyclop., Ichth., 11, 1788, "the ocean."

Echinorhinus obesus, ANDREW SMITH, Ills. Zool. So. Africa; Fishes, plate i, 1845, Cape of Good
Hope.

Suborder TECTOSPONDYLL
Characters of the group given above. (See page 53.)

Family XXI. SQUATINID^E.

(THE ANGEL SHARKS.)

Ray-like sharks. Body depressed and flat, the snout obtuse, the mouth

anterior; teeth conical, pointed, distant; pectoral fins very large, ex-

panded in the plane of the body, but not adherent to the side of the

head, being deeply notched at the base
;
ventral fins very large ;

dorsal

fins 2, small, subequal, on the tail behind the ventrals; no anal fin;

caudal small
; gill openings wide, partly inferior, partly hidden by the

base of the pectoral ; spiracles wide, crescent-shaped, behind the eyes ;

nostrils on the front margin of the snout, with skinny flaps; males with

small prehensile appendages ;
vertebrae tectospondylous. A single genus

among living forms, with but one species so far as known
;
a small shark

of singular appearance, found in most warm seas. In appearance, as in

structure, this family is strictly intermediate between the sharks and the

rays. Its nearest living allies are probably the DALATIID^E. Two or more
related genera are found as fossils. (RHINID^E, Giinther, Cat., vni, 430.)

43. SQUATINA, Dum6ril.

(ANGEL FISHES.)

fSquatina, CONSTANT DUMERIL, Zobl. Analyt., 102, 1806, (angelvs=squatina).

Rhina, RAFINESQUE, Caratteri Alcuni Nuovi Generi, 14, 1810, (squatina).

Rhina, (KLEIN), AUGUSTE DUMERIL, Elasmobranches, 464, 1870, (sqnatina).

Characters of the genus included above. (Squatina, the ancient name,
akin to the English words "skate" and "squat.")

78. SQUATINA SQUATINA, (Linnaeus).

(MONKFISH; ANGEL FISH; SQUATO.)

Caudal fin triangular, the lower lobe the longer ;
dorsals short and high ;

skin rough, with small stiffprickles, largest along the middle line of the

back; eyes small. Ashy gray above, much blotched and speckled with olive,

white below. L. 2 to 3 feet. Warm seas
;
common in the Mediterranean

;

rather scarce on our Atlantic coast from Cape Cod southward
;
rather com-

mon on the coast of California, especially from San Francisco to Monterey.

*We do not know which ofthese names has priority, but follow usagein retaining that ofGmelin.
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The East coast form has been named Squatina dumerili, the Pacific form

Squatina califarnica, but all belong apparently to the same species. (Eu.)

StiH.nlnssijiKitiiKi, LINNKTS, x, 1758, 23:?, Coasts of Europe.

Sonatina fctri's, CuviER, Regne Auim., Ed. 1, 131, 1817, after Linn;i>n>.

S<iuatinct angelus, DUME'RIL, Ziiol. Anal., 102, 1806, after Linna-us.

fr^ia/uin.iliuii.'rin, LESUEUR, Jour. Ac. Nat. Sci. Phila., 1, 225, 1818, probably Florida.

Squatina californica, AYRES, Proc. Cal. Ac. Sci., 1859, 29, San Francisco.

Kliiwtsqinttiiin, CrNTHER, Cat., vm, 430, 1870.

ngt'lns, JORDAN & GILBERT, Synopsis, 35, 1883.

mjcliix, CYviER, Rugne Animal, Ed. ir, 369, 1829.

Squatina rtilgaris, Kisso, Icbth. Nice, 45, 1810, Nice.

Stpiatina fimbriata, MULLEU & HENLE, Plagiostomen, 101 and 192, 1838, Mediterranean Sea.

Stjuatina oculata, BONAPARTE, Fauna. Ital., Pesc., xxvm, 1840, Italy.

Stiwtinajapanica, BLEEKER, Act. Soc. Sci., Indo-Neerl, in, Japan.

Squatina lewis, COUCH, Trans. Linn. Soc., xiv. 90, 1825, Cornwall.

Order G. BATOIDEI.

(THE RAYS.)

Gill openings inferior, slit-like, 5 in number
; spiracles present ;

no
anal fin

;
dorsal fins, if present, inserted on the tail

; body typically disk-

like, broad and flat, the margin of the disk being formed by the expanded

pectorals; tail comparatively slender, the caudal fin small or wanting.
Vertebra? cyclospondylous. With the exception of the RAJID^E, most or

all of the rays are ovoviviparous. (Suborder BATOIDEI, Giinther, Cat.,

vm, 434-498.) (flarof, a ray, eMof, likeness.)

a. SARCURA (rapf, flesh
; owpa, tail). Tail comparatively thick, with 2 dorsals and a caudal fin;

no serrated caudal spine.

b. Snout saw-like, much produced, flat, armed with strong teeth on each side, set at right

angles to its axis; body somewhat shark-like, the disk gradually passing into the tail.

PRISTID^E, xxir.
bb. Snout not saw-like.

c. Electric organs absent; skin not perfectly smooth.

(I, Species ovoviviparous, the young developed within the body of the parent.

Disk passing gradually into the long stout tail; pectorals not extending

to the snout. RniNOBATtD/E, xxm.
dd. Species oviparous; the eggs deposited in wheelbarrow-shaped leathery egg-

cases; disk abruptly contracted at base of the tail; pectorals extending to

the snout. RAJID.E, xxiv.

cc. Electric organs present; a structure composed of honeycomb-like.tubes between

pectoral fins and head; skin perfectly smooth. NAHCOBATID^K, xxv.

aa. MASTICURA (naomi-, whip, oupa, tail). Tail comparatively slender, the dorsal fin single or

wanting; the back of the tail usually with a serrated spine.

c. Pectoral fins uninterrupted, confluent around the snout; teeth small.

DASYATID;E, xxvi.

ee. Pectoral fins interrupted, one portion forming detached appendages en the snout

("cephalic fins").

/. Teeth very large, flat, tessellated, few in number. MYLIOBATID;K. xxvii.

JT. Tooth numerous, very small, flat or tubercular; size enormous; cephalic fins

conspicuous, resembling horns. . HAXTID-T;, xxvm.

The rays form a highly specialized group of SELACHIANS, of which the

typical forms present an appearance quite unlike that of the average
shark. The intergradations between the two groups are, however,

extremely perfect, the families of SQUATINID/E and PRISTIOPHOKID.K,
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ray-like sharks, closely approaching the PRISTID.E and RHINOBATID^E. As
above noticed, the Batoidei seem to be descended from the Cyclospondylous
sharks.

Suborder SARCURA.

(THE THICK-TAILED RAYS.)

Family XXII. PRISTID^E.

(THE SAWFISHES.)

Body elongate, depressed; pectoral fins moderate, the front margin
quite free, not extending to the head; snout produced into a very long,

thin, flat blade, which is armed with a series of strong, tooth-like pro-
cesses placed in sockets along each edge ;

teeth in jaws minute, obtuse;

gill openings moderate, inferior; spiracles wide, behind the eye; nostrils

inferior; no tentacles; no nictitating membrane; dorsal fins large, with-

out spine, the first nearly opposite the ventrals. Caudal well developed,
bent upward ;

a fold along each side of tail. A single genus, with 5 or

more species, inhabiting warm seas on sandy shores, sometimes ascending
rivers. A family of sharks, PRISTIOPHORID.E, similarly armed with a

"saw," occurs in the Pacific Ocean. (PRISTID.*;, Griinther, vm, 43&-4S9.;

44. PRISTIS, Latham.

Pristis, LATHAM, Trans. Linn. Soc., n, 276, 1794, (pristis).

Prisiobalus, BLAINVILLE, Journ. Phys., 1816, 262, (antiquorum=prislis).

Myrumteon, GRAY, Proc. Zoiil. Soc., 1864, (higginsi, based on a fragment of a rostral process).

Characters of the genus included above. (irpiaTrjc, the ancient name,

meaning one who saws.)

a. Rostral teeth in 18 to 20 pairs; first dorsal chiefly before ventrals; caudal with a small

lower lobe. PERROTTETI, 79.

aa. Rostral teeth in 24 to 32 pairs; first dorsal opposite ventrals; caudal without lower lobe.

PECTINATUS, 80.

79. PRISTIS PEBROTTETI, Valenciennes.

First dorsal fin chiefly in advance of ventrals
;
second dorsal much

smaller than first
;
caudal with a small lower lobe

;
root of pectoral

before first gill opening, its outer angle a right angle. Saw with 18 to 20

pairs of teeth, well separated and not trenchant behind. (Giinther.)

Tropical se.as, north to Mazatlan on the Pacific coast
;
also said to occur

in the West Indies
;
not so common as the next. It may be that our

Pacific species is distinct from the true perrotteti, first obtained in Africa.

(Named for M. Perrottet, a French naturalist, who obtained the types.)

Pristi* perroUeti, VALENCIENNES MS., MULLER & HENLE, Plagiostoinen, 108, 1838, Senegal River;

GONTHER, Cat., vm, 436, 1870.

80. PRISTIS PECTINATUS, Latham.

(COMMON SAWFISH; PEZ SIERRA.)

First dorsal over ventrals
;
second dorsal scarcely smaller than first

;

no lower caudal lobe. Saw with 24 to 32 pairs of teeth, the posterior
farther apart than the anterior. L. 10 to 20 feet. Tropical seas

;
north

to West Indies and Florida
;
abundant in the Gulf of Mexico

; ascending
the lower Mississippi, (pectinatus, comb-toothed.)
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Pri*t;.< }><
< tiiHitii.*, LATHAM, Traus. Linn. Soc., n, 278, 1794, "in the ocean."

Pristis ,/>-<tnnlsa, BLOCK & SCHNEIDEU, Syst. Iclithyol., 352, 1801, (after Parra), Havana.
IWi* i><;'t;,t,,tiix, GfNTiiER, Cat., vin, 437, 1870.

:;;-tin<Hn.<, JouDAX & GILBERT, Synopsis, 875, 1883.

Pristis >H/.ss/ss/y^)jVs/.s, KAFINESQUE, Ich. Oh., 80, 1820, lower Mississippi.
Print is i,ir.,l,i<l,>n, DUMERIL, Elasinobranches, 476, pi. 9, fig. 4, 1870, Cayenne.
Pristisncntin mi riii, IMPERIL, 7. c., 479, 1870, Martinique.
/VtWf's otrtj, DUMKIUL, ?. c. ,479, 1870, locality unknown.

Family XXIII. RHINOBATIDJE.

(THE GUITAR FISHES.)

Shark-like rays. Trunk gradually passing into the long and strong

tail, which is provided with 2 well-developed dorsal fins, a caudal tin

and a conspicuous dermal fold on each side
;
disk not very broad, the

rayed portion of the pectoral fins not being continued to the snout
;
no

conspicuous spines, the skin being nearly smooth
;
no electric organs.

Genera about 5; species about 20; inhabiting warm seas, distinguished
from the RAJID.E chiefly by the fact that the eggs are hatched within
the body. The typical species are also much more elongated in form.

(RiiiNOBATiD/E, Giinther, Cat., vni, 440-448.)

a. First dorsal much behind the ventrals; anterior nasal valves not confluent.

b. Disk subtriangular or rhombic; the snout more or less produced; skin covered with

fine shagreen, usually with somewhat larger spines on the back of tail.

RHINOBATUS, 45.

bb. Disk rhombic, the snout less produced; nasal valves dilated, extending on the space

between nostrils; body covered with irregular tubercles and prickles instead of

shagreen. ZAPTKRYX, 46.

bbb. Disk broad, rounded in front; nasal valves broad; body covered with shagreen, with

stout spines on back and tail; labial fold well developed. PLATYHHINOIDIS, 47.

45. RHINOBATUS, Bloch & Schneider.

(GUITAR FISHES.)

hliinohatus, BLOCH & SCHNEIDER, Syst. Ichth., 353, 1801, (rhinobatus).

Ltiolxitus, RAFINESQUE, Caratteri, 16, 1810, (panduratus).

Syrrhina, MI'LLER & HENLE, Plagiostomen, 113, 1838, (columnse = panduratus).

GlaucobteyHs, BONAPARTE, Catologo Metodico, 14, 1846, (rhinobatus).

Body depressed, gradually passing into the tail. Cranial cartilage pro-
duced into a long rostral process, the space between the process and the

pectoral fin being filled by membrane
; spiracles wide, behind the eye ;

nostrils oblique, wide; anterior valves not confluent; teeth obtuse, with

an indistinct transverse ridge. Dorsal fins without spine; both far be-

hind the ventral fins
;
caudal fin without lower lobe. Claspers slender

and pointed. Species numerous in warm seas, varying considerably as to

the form of the snout
;
those with the snout shortened and the nasal

valves broader constituting the subgenus Leiobatus, or Syrrhina. (pivr/,

a shark; 0drof, a skate.)

BH iNOBATus:

a. Nasal valves not extending on the space between the nostrils; disk subtriangular, the snout

slender and pointed.

b. Spiracle with two folds.

c. Skin abov<! everywhere closely freckled with whitish; ridges of rostral cartilage close

together, narrowly separated at base. LENTIQINOSUS, 81.
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cc. Skin above plain olivaceous, or with obscure large whitish blotches.

d. Ridges of rostral cartilage separate throughout.

e. Disk above marked with faint, round slate-colored spots as large as eye;

snout 2^ in length of disk, not very sharp at tip. GLAUCOSTIGMA, 82.

ee. Disk without traces of pale spots above; snout rather longer, acute at

tip. LEUCOEHYNCHUS, 83.

dd. Ridges of rostral cartilage confluent about % the length; snout rounded at

tip. PRODUCTUS, 84.

ddd. Ridges of rostral cartilage united more than % their length; snout pro-

duced, narrow.

/. Groove between rostral cartilages moderate; upper surface with some large,

faint whitish spots; shoulders with 2 patches of spines.

PERCELLENS, 85.

ff. Groove between rostral cartilages very short and small. SPINOSUS, 86.

bb. Spiracle with a single fold; snout blunt, rounded. PLANICEPS, 87.

81. BHINOBATUS LENTIGINOSUS, Garman.

Snout long and narrow, its ridges close together throughout. Eyes

large, twice as large as spiracles. Interorbital space narrow, concave, as

wide as nostrils or the interspace between them. Distance between outer

angles of nostrils more than ^ the snout. Mouth straight, its width

not quite the interorbital space. Dorsal and preocular spines very small;
five larger spines on tip of snout; supraocular and scapular spines obso-

lete. L. 2 feet. Grayish, densely freckled with small paler spots, uni-

form below. Width 3 in length; tail about 2; snout to the mouth .5f.

Charleston southward, not rare on the Florida coast, (lentiginosus,

freckled.)

Rhinobatus lenliginosus, GARMAN, Bull. Mus. Conip. Zool., 1880, 168, Coast of Florida.

Rhinobatus lenliginosus, JORDAN & GILBERT, Synopsis, 65, 1883.

82. BHINOBATUS GLAUCOSTIGMA, Jordan & Gilbert.

(GUITARRO.)

Disk long and narrow, the snout produced but not acute at tip, its

length 2| in disk; interorbital width 3 in snout; spiracle large, with

2 folds; rostral ridges moderately separated, slowly convergent ante-

riorly, but not united; snout in female without fimbriate appendage;
vent somewhat nearer snout than base of caudal ; dorsal fins similar

;
skin

everywhere rough with fine shagreen; no spines on snout; superciliary

spines very small; 1 or 2 spines on shoulder; a series of low, bluntish

spines along the middle of back, becoming larger and farther apart

behind. Color light gray, with the usual translucent area on sides of

snout. Disk with numerous round, clear slate-colored spots as large as

eye, symmetrically arranged; a blackish blotch below snout. L. 2 feet.

Gulf of California, locally abundant; close to the next, but well distin-

guished by its color, which does not fade in spirits, (y/lov/cof , hoary blue;

GTiy/Lia, spot.)

RUnobatus glaucostigma, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 210, Mazatlan. (Type,

Nos. 28205; 28206; 29547; 29602.)

83. BHINOBATUS LEUCOBHYNCHUS, Gunther.

Disk rather long, the snout acute at tip ;
rostral ridges separate for

their whole length, converging toward tip of snout; eye moderate;
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iiiterorbital width 3 in snout; spiracle with 2 folds. Body covered with

uniform shagreen; small spines on orbital ridges; a row of small spines
on back, a pair on each shoulder

;
dorsal fins similar. Light olivaceous

brown, unspotted, the usual pale areas on snout. Panama and vicinity,

not rare. (AeuKof, white; jJuy^of, snout.)

'lK-i'rhi/ii'.-hti*, GrNTHER, Proc. Zool. Soc. Lond., 604,1866, Panama.
Rhinobatus Icuwriujnchiis, GARMAN, Proc. U.S. Nat. Mus., 1880, 517.

84. RHINOBATUS PRODUCT.US, Ayres.

(GUITAR FISH.)

Snout rather long, rounded at the tip; rostral ridges armed with small

spines above and confluent about i their length ; spiracle with 2 folds
;

moderate, hooked spines along middle line of back; smaller spines on

shoulder and around eye; females with a small digitate flap, free behind,
above tip of snout. Color dull grayish, unspotted, a black blotch below

snout. San Francisco to San Diego, common southward, (productus,

produced.)

Wtinolxitux p>r,,1nctns, AYRES MS., GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 196, Monterey.

RIiiix>l>(n*i>i-<ln<-t<,* t GARMAN, Proc. U. S. Nat. Mus., 1880, 517.

Rhinvbatus productus, JORDAN & GILBERT, Synopsis, 876, 1883.

85. RHINOBATUS PERCELLENS, (Walbaum).

(FIDDLER FISH; PURA'QUE.)

Rostral cartilages very narrow, confluent more than i their length;
snout long and narrow, about 4- times interorbital width; eye moderate

;

spiracles with 2 tubercles on hinder margin. Mouth nearly straight.

Skin covered above and below with shagreen ;
a vertebral series of small

spines; a row of several near the middle of shoulder girdle on each side,

none on snout. Olivaceous, with a few round white spots on middle of

disk
;
snout with translucent spaces ;

adult sometimes unspotted. West
Indies to southern Brazil, generally common southward, north to Jamaica

(Cockerell). (percellens, smiting.)

Raja percelleits, WALBAUM, Artedi Piscium, 525, 1792 (after Puraque of Marcgrave, 151).

Rhinobatus electricus, BLOCH & SCHNEIDER, Syst. Ichth., 356, 1801, Brazil, based on Puraque of

Marcgrave.
Rhinobafus undulatu*, OLFERS, Torpedo, 22, 1831, Brazil.

RlunobutHs inulttlttns, Gf'NTHEit, Cat., VIII, 444, 1870.

Rhinobatus glaucostic/iix, OiFEBS, I. c., 1831, Brazil.

Rhinobatus marcgrai-ii, HENLE, Ueber Narcine, 34, 1834, Brazil.

86. RHINOBATUS SPINOSUS, GUnthcr.

Snout much produced, the rostral ridges very narrow, largely confluent,

with a very small, short groove at base, their whole length armed with

spines ; mouth nearly straight ; compressed spines dilated at base along
median line of back, on shoulder, and above eye and spiracle. Color plain.

Mexico (probably the east coast). (Giinther.) (spinosus, spiny.)

Rhinobaltis spinosus, GONTHER, Cat., vm, 518, 1870, Mexico
;
not recorded by any other author.
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87. RHINOBATUS PLAN1CEPS, Carman.

Disk rhombic, about !-$ times as long as wide; head broad, flat ; rostral

cartilages moderate, dilated at tip, with the ridges close together anteri-

orly ;
snout rounded

; spiracle with a single fold. Back and tail with

compressed, hooked spines ;
2 patches of spines on each shoulder and

a series above eye. Color brownish
; young with some white spots on

back. Coast of Peru and Galapagos Islands. (Garman.) (planus, flat;

-ceps, for caput, head.)

Rhinobcdus planiceps, GASMAN, Bull. Mus. Comp. Zool.,168, 1880, Peru; Galapagos.

46. ZAPTERYX, Jordan & Gilbert.

Zapteryx, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1880, 53, (exasperala).

This genus is close to the section Leiobatus (Syrrhina) of Rhinobatus, from
which it differs mainly in having the upper parts covered with coarse, irreg-
ular stellated prickles, instead of a uniform shagreen. The snout is of

moderate length and the nasal valve broader, extending on the space
between the nostrils. Two species known. (a-, an intensive particle;

Trripvt;, fin, the vertical fins being larger than in Eaja, and the ventrals

not emargiuate.)

a. Disk slightly longer than broad; no yellow spots above. EXASPERATUS, 88.

aa. Disk slightly broader than long; back with yellow spots above, surrounded with black.

XYSTER, 89.

88. ZAPTERYX EXASPERATES, (Jordan & Gilbert).

Disk rhombic, rather longer than broad. Snout prominent, but bluntish

at tip, anterior margin of pectorals forming less than a right angle ; eyes
rather large ;

anterior nasal valve prolonged to the internal angle of the

nostrils
;
rostral ridges parallel, separate their whole length. Tail stout,

depressed, with a narrow lateral fold. Upper surface entirely covered

with stout, close-set, stellated prickles of different sizes, largest on the

bases of the pectorals and smallest on the outer edges of the fins, those on

the tip of snout and anterior edge of the pectorals not enlarged ; stout,

bluntish, slightly recurved spines present as follows : One at the upper
anterior angle of the eye and 2 behind it

;
1 large one at the middle of

the shoulders, in front of which are 2 others; 2 series on the shoulders out-

side the median line, the inner of 2, the outer of 2 to 4; a series of about

a dozen on the median line of the back and tail
;
no lateral series on the

tail. Under side covered with shagreen, made of triangular depressible

asperities; region from the nostrils to the shoulder girdle smooth, except
the lower lip ;

a few other small naked areas below. Upper lip developed.
Teeth i. Color brown, mottled and barred with blackish

;
the markings

mostly in the form of transverse bands
;
fore part of head blackish

;
a

black blotch on hinder part of pectorals below. Tail rather shorter than

disk. First dorsal not far behind ventrals, nearer hind part of root of

ventrals than front of second dorsal. Snout i the length of disk, twice

the interorbital space. San Diego Bay; locally abundant; only male

specimens known. L. 2i feet, (exasperatus, made rough.)
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Platyrliina c.rasperata, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1880, 32, San Diego. (Typo,
No. 3o >.">().)

Zapteryx cjc(txp<'r<iti<*, JORDAN A GILBERT, Proc. U. S. Nat. Mus., 1880, 63.

Trygonorhina alceata, GARMAN, Bull. Mus. Comp. Zool., 1880, 169, San Diego.

Syrrhinaexagperata, GARMAN, Proc. U. S. Nat. Mus., 1880, 521.

Bhinobutus exasperatus, JORDAN & GILBERT, Synopsis, 63, 1883.

89. ZAPTERYX XYSTER, Jordan & Evermann, new species.

Disk somewhat broader than long, its length slightly greater than that

of tail. Coloration similar to that of Z. exasperatus, including the large
black blotch on posterior angle of pectoral below

; upper side of disk with
several round yellowish spots as large as pupil, each spot ocellated with
blackish 5

a very distinct spot on each side of shoulder
;
a second on pec-

toral fin near posterior angle ;
a third midway between latter and median

line of back
;

several fainter spots on back anteriorly. Spines and

prickles above as in Z. exasperatus, but entire lower surface covered with
fine shagreen, this perhaps a sexual character. L. 22inches. Two female

specimens (Museum Yale University), collected by Prof. Frank H. Bradley
at Panama in 1866. (Zvoryp, a scraper.)

Syrrhinu exasperata, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 621. -

47. PLATYRHINOIDIS, Garman.

PtatyrliinoMif, GARMAN, Proc. U. S. Nat. Mus., 1880, 522, (triseriata).

Disk broad, flat, and rounded, the tail moderate, depressed ;
dorsals

posterior; middle line of back and edges of pectorals and tail with stout

spines ;
skin covered with fine shagreen as in Rhinolatus ; labial fold well

developed; nasal valves not reaching the mouth, the posterior lobe rudi-

mentary. One species, with the general form of a ray and the color and

appearance of EMnobatus, like which genus, it is viviparous. (Platy-

rliina, or Discobatus, an Asiatic genus of Rajidce, which species it resem-

bles in form; ea5of, like; Platyrhina from irharvs , broad; jiiv, snout.)

90. PLATYRHINOIDIS TRISERIATUS, (Jordan & Gilbert).

Disk broad, ovate, broader than long; snout very bluntly rounded, not

projecting; the angle formed by the pectorals anteriorly very obtuse;
anterior outline ofthe pectorals slightly convex, not undulated. Tail very

stout, much longer than the disk, its edges with a broad fold, broader than

in Z. exasperatus ; pectoral fins extending almost to the tip of the snout;
rostral ridges wide apart, strongly converging forward, inclosing a trian-

gular area. Eyes small, wide apart; the broad spiracles close behind

them. Caudal fin well developed above and below; dorsals similar,

their posterior free margins very convex
;

first dorsal well backward,
its origin nearer root of caudal than ventrals. Mouth broad, its width

nearly equal to its distance from tip of snout, a deep crease passing around

it behind, in front of which the lower lip has 3 folds of skin
; upper

lip not developed, a fold of skin passing from the angle of the mouth on

either side to the inner angle of the nostrils, thence straight across,

inclosing a depressed, trapezoidal /"""X shaped area, bounded below by
the curved outline of the upper jaw : in this are 3 cross folds of skin.

F. N. A. 6
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Teeth f$. Gill openings narrow. Skin everywhere, above and below,
covered with fine shagreen, the prickles coarser on the anterior outer

margin of the pectorals ( $ ), where are 2 or 3 rows of retrorse spines ;

4 strong spines on the tip of the snout, forming a rhombic figure ;
4 or

5 spines around each eye; along series of very strong spines along the

median line of back and tail, and a series of similar ones on each side

of the tail
;
a single strong spine on the outer edge of the shoulder girdle

and 2 between this and the median series. Breadth of disk -<$ more than

its length; tail usually i longer than disk; snout f of length of disk,

not i longer than width of interorbital area. Color light olive brown
,

without distinct markings. L. 2 feet. Coast of California from Point

Concepcion southward; abundant, (triseriatus, 3-rowed, iromthe spines

on the tail.)

Platyrhina triseriala, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1880, 36, Santa Barbara'

California. (Type, No. 26893.)

Rhinobatustriseriatus, JORDAN & GILBERT, Synopsis, 64, 1883.

Platyrhinoidistriseriatus, GARMAN, Proc. U. S. Nat. Mus., 1880, 522.

Family XXIV. RAJID^E.

(THE SKATES.)

Disk broad, rhombic, the skin more or less roughened with spines or

prickles; tail stout, rather long, with a longitudinal fold on each side;

usually 2 dorsal fins and sometimes a caudal fin present, all on the tail
;

pectoral fins extending to the snout; ventrals large; no serrated spine
on the tail

;
no electric organs. Oviparous, the eggs being laid in large

leathery egg cases, 4-angled, with 2 long tubular " horns" at each end.

Genera 4 or more
; species 40, most of them belonging to the genus Raja.

Found in all cool seas, some of them in deep water. (RAJID^E, Giinther,

vm, 455-471.)

a. Caudal fin rudimentary or absent; pectorals not confluent around the snout; ventrals

deeply notched. RAJA, 48.

48. RAJA, (Artedi) Linnaeus.

Baja (ARTEDI) LINN^US, Syt. Nat., Ed. x, 1758, 231, (batis).

Dipturus, RAFINESQTJE, Caratteri, 16, 1810, (batis).

Plalopterus, RAFINESQUE, Analyse de la Nature, 93, 1815, (batis).

Dasybatus, BLAINVILLE, Journ. Phys., 1816, 260 (communis).

Proplerygia, OTTO, Nova acta Acad. Cses. Leop. Carol. Nat. Curios., 1824, 111, (hyposticla; mon-

strous example, with fins not adnate to head).

Lseviraja, BONAPARTE, Fauna Italica, xxv, 130, 1839, (oxyrhynchus).

Uraptera, MULLER & HENLE, Plagiostomen, 155, 1838, (agassizi) ; (species without caudal fin.)

Batis, BONAPARTE, Cat. Metod., 12, 1846, radula, no description.

Malacorhinus, GARMAN, Bull. Mus. Comp. Zool., xr, 236, 1881, (phtionia) (species with imperfect

rostral cartilage; probably recognizable asavalid genus, when the species are better known.)

Raia, various authors, change of spelling.

This genus, as here understood, comprises all those Bajidce which have

the pectoral fins not continued around the snout, the ventrals deeply

notched, and the caudal fin little developed or wanting. The tail is very
distinct from the disk, and is provided with 2 rayed dorsal fins. The skin

of the body is usually more or less spinous ;
the dentition differs in the
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two sexes, and the male is usually provided with a differentiated patch of

spines on each pectoral. Species numerous; mostly of the Northern seas.

They are, on the whole, not very well known, and an analytical table

which would show their natural affinities can not be made out in the

present condition of our knowledge. There is considerable variety within

the genus, but the natural subgenera are yet to be defined. Thus far all

attempts at natural subdivision have resulted in failure. We are, there-

fore, forced to make a primary division on the unnatural character of the

geographical distribution of the species. The synonymy of some species is

still uncertain. The best account of the eastern species is that given by
Mr. Garman in Proc. Bost. Soc. Nat. Hist., 1874, 170, ct seq. Of this wo
have made large use in the following analysis, (raja, or raia, a ray, or

skate.)

I. Atlantic species.

a. Middle line of back and tail behind shoulders unarmed in the adult, with a row of spines

in the young; outline of disk before spiracles obtuse, without acute angle at tip of

snout; species with round dark spots.

b. Teeth in about 50 series in each jaw ;
size small. ERINACEA, 91.

bb. Teeth in about 90 series in each jaw; size large; usually a pectoral ocellus.

OCELLATA, 92.

aa. Middle line of back with a row of spines at all ages.

c. Tip of snout rounded, very blunt, without marked angle. Skin very rough; color varie-

gated. FYLLA:, 93.

cc. Tip of snout with a more or less marked angle.

d. Angle at tip of snout short, obtuse; teeth in 30 to 50 series.

e. Body and tail armed with large bucklers, each with a radiated or stellate base.

EADIATA, 94.

ee. Body and tail armed with small, close-set, stellate spines; color dark brown

with irregular markings. PLUTONIA, 95.

eee. Body and tail smooth or with small asperities. Larger spines on orbital re-

gion, back and tail; brownish, with lighter and darker spots.

/. Disk a little longer than broad. ACKLEYI, 96.

ff. Disk a little broader than long. o UNATA, 97.

dd. Angle at tip of snout acute, moderately long.

g. Spines on skin above scarcely stellate; teeth in 50 rows; color brown with

darker markings. EGLANTEKIA, 98.

gg. Spines on skin above small, their base stellate; teeth in about 40 rows; color

brown, sometimes with 1 or 2 paler spots above. SENTA, 99.

ddd. Angle at tip of snout much produced, blunt at tip; teeth in 30 rows.

h. Skin nearly smooth, its spines few and small; color brownish, with paler spots.

LjEVis, 100.

II. Pacific species; median line of tail always with stronger spines.

i. Snout acute or acuminate, more or less projecting beyond the disk, the rostral

cartilage well developed.

j. Snout very long acuminate; usually no spines on median line of back in

front of ventrals; interorbital space little concave.

k. Snout tapering to a point; skin almost everywhere prickly above; color

nearly plain brown. RHINA, 101.

kk. Snout long, but bluntish at the tip; skin minutely prickly above,

smoother than in preceding; 1 or 2 spines at center of back; color

brown, with large rounded white spots above. BINOCULATA, 102.

jy. Snout of moderate length, rather sharp, but shortish; color brownish;

usually with 2 faint ocelli; interorbital space deeply concave; prickles

on body rather small.
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I. Eye with few or no spines below it; disk ^ broader than long.

INORNATA, 103.

II. Eye with 4 ro'wsof spines below it; disk % broader than long.

EQUATORIALIS, 104.

ti. Snout bluntish, its tip little if any projecting; most of upper surface rough
with prickles; lower surface nearly or quite smooth; nasal cartilage weak.

TO. Color olive brown; the spots, if any, pale; interorbital width 3% in snout.

PARMIFERA, 105.

mm. Color dark brown or blackish; whole upper surface rough with stellate

prickles,

n. Shoulder girdle with spines.

o. Orbital rim with a row of stout prickles; brown, much variegated

with black spots and bars, some of the spots ocellate.

STELLULATA, 106.

oo. Orbital rim without spines; prickles fine; size, very large.

ALEUTICA, 107.

nn. Shoulder girdle without spines; color dusky, nearly plain.

TRACHURA, 108.

w. Snout soft, bluntish; disk above and below, with close-set, velvety prickles.

ABYSSICOLA, 109.

91. RAJA ERINACEA, Mitchill.

(COMMON SKATE; LITTLE SKATE; TOBACCO Box.)

Form rhomboid, with all the angles rounded; spines largest on the

anterior extensions of the pectorals, where they are close set, strong,

laterally compressed, and hooked backward; smaller ones are scattered

over the head above the spiracles, above and in front of the eyes, and on

the back, the median line ofwhich is comparatively smooth, without larger
median series, except in the young; a triangular patch on the shoulder

girdle; inner posterior angles of the pectorals nearly smooth; in the males

near the exterior angles of the pectorals are 2 rows of large erectile

hooks, pointing backward. Females with groups of small scales on each

side of the vent; teeth email, the middle ones sharp in the males; all

blunt in the females; jaws much curved; each side of tail with a dermal

fold; caudal fins rough, not separate to the base. Color light brown, with

small round spots of dark brown
;
no pectoral ocelli; females larger than

the males. L. 1 to 2 feet. The smallest and commonest of our skates;

abundant on our coast, from Virginia northward to Maine, (erinaceus,

like a hedgehog.)

Raia erinacea, MITCHILL, Am. Jour. Sci. Arts, xi, 290, 1825, New York; GARMAN.Z.C., 176;

JORDAN & GILBERT, Synopsis, 41, 1883.

Eaia e^anteria,GuNTHER, Cat., vm, 462, 1870, not of Lacepede.

92. RAJA OCELLATA, Mitchill.

(BIG SKATE.)

General form and appearance of the preceding but much larger; the

arrangement of spines similar, except that additional rows of spines are

present down the back and along the sides of the tail
;
caudal fin not

separate, rough with small spines; jaws curved. Color light brown, with

rounded dark spots; a translucent space on each side of the snout; near

the posterior angle of the pectoral there is usually (but not always) a

large white ocellus, with a dark spot in the center and a darker border;
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2 smaller similar spots often present. (Garman.) Coast of New York,
Massachusetts, and northward. Size very much larger than in R. erinacea,

reaching a length of nearly 3 feet. The egg cases are more than twice

as large as those of the smaller species, (ocellatus, with eye-like spots.)

/,, ,.,v//.i/.i, MITPHILT,, Trans. Lit. Phil. Soc., i, 477, 1815, New York; GARMAN, I. c., 177;

JORDAN & GILBERT, Synopsis, 40, 1883.

93. RAJA FYLL/E, Lutken.

Disk rather broader than long, broadly rounded anteriorly ;
the tip of

the snout very blunt and scarcely projecting; a row of strong backward-

hooked spines along median line of back and tail; 2 similar spines on

each shoulder and 4 or 5 over each eye; skin very rough with close

set spinules, which are coarser than in most species; sides of tail very

rough; tail longer than rest of body. Brown, with numerous rounded

blackish blotches on disk, tail, and fins. Davis Straits, Greenland, in

HOfathoms. Known from a young example about 8 inches long. (Lutken.)

(FyUa, name of the Danish cruiser by which the type was taken.)

R<ijnfyllse, LUTKEN, Vid. Medd. Naturh. Foren. Kjobeuh., 1887, 1, pi. 1, Davis Straits.

94. RAJA RADIATA, Donovan.

Besides the spines on the pectorals, head, back, and tail common to

most species, this species is marked by the presence of large spinous

plates or bucklers; these are large, strong spines, with broad, stellate

or shield-like bases arranged as follows: 1 or 2 in front of each eye;
1 on each side between the eye and the spiracle; a pair on the shoulder,

the smaller in front; and 14 or more forming a dorsal row, beginning

just back of the head and extending to the caudal; an irregular row
of spines on each side of the tail, separated from the membrane by a band
of shagreen; males with 2 or more rows of claw-like spines on the

pectorals. Teeth with a long, sharp point rising from the middle and

hooking backward in the male, bluntish in the female; females larger

than the males and more spinous. (Garman.) Size medium. L. 1 to 2

feet. North Atlantic; found both in America and Europe, not common
on our coast, (radiatus, radiated.) (Eu.)

/,''</<( r<li<ifr(, DONOVAN, Hist. Brit. Fish., v, pi. 114, 1820, Great Britain
; GONTIIER, Cat.,

vin, 460, 1870; GARMAN, 7. c., 177; JORDAN & GILBERT, Synopsis, 41, 1883.

Rain ameriania, DE KAY, N. Y. Fauna: Fishes, 368, 1842, Staten Island.

95. RAJA PLUTONIA, Garman.

Disk broader than long, subquadrangular, rounded in front; snout

a very blunt angle; rostral cartilage short, imperfect; tail i longer than

disk; width of mouth | its distance from snout; teeth in 32 series. Eyes

large, their length more than interorbital width. Back and tail covered

with small, close-set, stellate spines, the points slender, compressed,

directed backward, a close series of large spines along median line of

back and tail; a supraorbital row, and a single spine on each side of back

of head; about 5 on each side of shoulder girdle, in front of which are

1 or 2 more; 2 series on each side of tail; smooth below. Color brown,
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the adults purplish, with irregular transverse series of ill-defined,

often confluent brown spots, besides some white spots; tail with white

and dark bands; dorsals dark, lower surface white. Deep water off

South Carolina. (Garman.) (plutonius, dusky; from Pluto.)

Raja plutonia, GARMAN, Bull. Mus. Comp. Zobl., xi, 236, 1881, off South Carolina; JORDAN &

GILBERT, Synopsis, 878, 1883.

96. RAJA ACKLEYI, Garman.

Disk, including the ventrals, rhombic, longer than wide; anterior mar-

gins sinuous, posterior outline convex; tail moderate, depressed, with a

narrow cutaneous fold on each side; angle formed by snout less than

right. Rostral cartilage rather slender. Mouth moderate, much curved,
width 1| in distance from end of snout. Teeth small, cusps sharp, in 42

rows on the upper jaw (male adult). Eyes moderate; interorbital space

narrow, deeply concave, its width 3 times in the distance from the

end of the snout to the eye. Spiracles smaller than the eye. Ventrals

medium. Dorsals small, separated by a space with tubercles; a vertebral

series of small tubercles on back and tail; 2 lateral series on each side

of tail; a series on each orbital ridge; a group of several above the end

of the rostral cartilage ;
a group on each pectoral opposite eyeand spiracle ;

a group of retractile spines opposite the shoulder near the outer angle of

the pectoral; the disk otherwise smooth above; lower side of snout with

fine, sharp scales or shagreen. Differing from R. eglanteria, which it resem-

bles in shape, in a somewhat shorter snout and in coloration. Disk,

including veutrals, 9.5 inches; width 9; tail from vent 9.6; total length
16.25 ipches. Light yellowish brown, sprinkled with small spots of brown
intermixed with others of white

;
on base of each pectoral a little behind

the shoulder girdle, a transversely oblong spot of brown, inch in

diameter, surrounded by a ring of small spots forming a sort of rosette.

Yucatan Banks, in deep water. (Garman.) (Named for Lieut. Seth N.

Ackley, of the "
Blake.")

Raja aclcleyi, GARMAN, Bull. Mus. Comp. Zool., xi, 235, 1881, Yucatan Banks.

97. RAJA ORNATA, Garman.

Disk little broader than long, the anterior margins convex ; tip of snout

obtuse; snout not produced; width of mouth f its distance from tip of

snout; teeth in 44 series
;
entire upper surface rough with small asperities;

a median series of spines on back and tail, a lateral series on each side of

this on back and 2 on tail, a series on each orbital ridge; a single spine

on forehead between eyes, several above tip of snout; a group on hinder

angle of pectoral and on its front
;
lower surface smooth. Tail a little

longer than disk. Light brownish, freckled with paler, marked with a few

groups of small darker spots ;
several spots on the tail

;
one at base of each

dorsal. Deep water off South Carolina and Florida. Perhaps a variety

of the preceding. (Garman.) (ornatus, adorned.)

Rajaornala, GARMAN, Bull. MUB. Comp. Zool., xi, 235, 1881; off South Carolina, and Alliga-

tor Key, Florida; JORDAN & GILBERT, Synopsis, 877, 1883.
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98. RAJA EGLANTERIA, Bosc.

Prickles comparatively small and very sharp, most numerous on the an-

terior portion of the pectoral, over the head, on the snout, on the middle

of the back, and on the tail between the rows of larger ones; enlarged

spines present around the eyes and spiracles, on the middle of the snout,
in a median row along the back, and in 2 rows along each side of the

tail
;
these spines very sharp ; larger and smaller ones alternating in the

rows
;
a large spine in the middle of each shoulder; a spine between the

caudal fins. Color brown, with bands, bars, lines, blotches, and spots of

darker color in the middle of the pectoral ;
a translucent space on each

side of snout. (Garman.) L. about 2 feet. Cape Cod southward to

Florida; not very common, (eglantina, the briar rose.)

Raia eglanleria (Bosc), LACPDE, Hist. Nat. des Poiss., n, 103, 1800, Charleston, South Caro-
lina

; GARMAN, I. c., 179, 1881
;
JORDAN & GILBERT, Synopsis, 41, 1883.

Raiadiaphana, MITCHILL, Trans. Lit. Phil. Soc. i, 1815, 47, New York.
Raia desmarestia, LE SUEUR, Jour. Ac. Nat. Sci. Phila., iv, 100, 1824, Florida.

Raia chantenay, LE SUEUR, I. c., 106, 1824, Delaware Bay.

99. RAJA SENTA, Garman.

Form of R. eglanteria. Snout projecting, its tip acute- and flexible
;
inter-

orbital space concave, 3$- in snout,* mouth little curved, | preoral part
of snout; eyes and spiracles small; teeth in 36 to 40 rows. Tail slender,

tapering. Entire upper surface covered with very small, close-set spines,
each slender, acute, strongly hooked backward over a broad stellate base;
vertebral line with a series of large spines with smaller interspersed ;

2 or

3 large, hooked spines before each eye ;
a few moderate spines on snout and

back of head. Olivaceous, clouded with darker, a whitish spot sometimes
on middle of back, and a pale bar on back of tail. (Garman.) Banks of

Newfoundland to Cape Cod, in deep water, (sentis, briar.)

Raja senta, GARMAN, Proc. U. S. Nat. Mus., 1885, 43, Cape Cod Bay; Le Have Bank. (Type,

No. 21004 and 24309.)

100. RAJA LJETIS,* (Mitchill).

(BARNDOOR SKATE.)

Angles of the disk more acute than in any of the others; muzzle much
produced, somewhat shovel-shaped at tip. Spines of the body very few
and small; some present above the eyes and spiracles, on the snout, along
the anterior border of the pectorals, and on the back; those on the back

very small
;
a median dorsal row of larger hooked spines extending along

the median line of the posterior portion of the back and the tail; usually
2 lateral rows on the tail. Female rougher, as usual among rays.
Color variable, brownish, with paler spots, which are usually ringed with

darker. The largest of our Atlantic species, reaching a length of 4 feet.

New England to Florida; not uncommon northward. (Icevis, smooth.)

*Rajagramdata, Gill. Allied to R. tevis. Back and ventrals surface covered with minute sharp
granular ossifications. Teeth in about 30 rows; claspers slender and scarcely expanded. Slate

color, the ventrals with reticulate markings. (Gill.) Banks ofNewfoundland; a doubtful species,

imperfectly described, apparently not different from R. lievis. (granulatus, granular.)
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Eaja Isevis, MITCHILL, Amer. Monthly Mag., n, 327, 1817, New York.

Rajatevis, STOREB, Hist. Fish. Mass., 1867, 242; GARMAN, I, c., 180, 1881; JORDAN & GILBERT,

Synopsis, 41, 1883.

Raia granulala, GILL MS., GOODE & BEAN, Bull. Essex. last., xi, 1879, 28, Le Have Bank.

101. RAJA RHINA, Jordan & Gilbert.

Disk broad, the outer pectoral angle sharp, farther forward than in R.

Unoculata. Anterior outline of pectoral somewhat undulated and exceed-

ingly concave, so that the snout is very long, acuminate, and tapering to

the extreme point ;
interorbital space quite narrow, little concave. Supra-

ocular ridges slightly elevated
; eyes large, much longer than spiracles.

Spines on body comparatively strong; 5 to 7 above the eyes; 2 or 3 near

the middle of the back
;
none on the median line of the back until oppo-

site the posterior end of ventrals, where a series of rather sharp spines

begins; prickles on body above rather large, sharp, strongly stellate,

those on the snout largest and most stellate; skin above everwhere

prickly in the female
;
the prickles small and sparse on the base and edges

of the pectorals and on ventrals
; larger on the median region of the disk.

Male with bases of fins smooth, and the prickles generally fewer and
smaller

;
anterior edge of pectoral with spines ;

under side of disk almost

everywhere prickly in the females, smooth posteriorly in the males.

Mouth somewhat arched. Teeth f$. Color light brown, nearly plain,

with a dark ring at base of pectorals, which grows obscure with age.
Disk Vtt broader than long, its breadth twice the length of the tall.

Snout nearly i the length of the disk, 3f times the interorbital width. L.

2J feet. Monterey to Alaska
;
not rare, especially northward, (piv, snout ;

rasp.)

Eaja, rhina, JORDAN & GILBERT, Proc. TJ. S. Nat. Mus., 1880, 251, Monterey ; San Francisco.

Raia rhina, JORDAN & GILBERT, Synopsis, 45, 1883.

102. RAJA BINOCCLATA, Girard.

(Bio SKATE OF CALIFORNIA.)

Disk broad, its widest part behind the middle. Snout long, regularly

long acuminate, but not very sharp at tip; the anterior outline of the pec-

toral not much undulated, and little concave
;
interorbital space very

broad, almost flat, slightly depressed in the middle
; supraocular ridge

scarcely elevated; eyes small, shorter than the spiracles. Spines on body
small and few

;
2 or 3 small spines around the eye ;

1 or 2 near the center

of the back; otherwise none on median line of back in front of base of

ventrals, where a series of spines begins, feeble anteriorly, but growing

larger backward; females (as in other species) with lateral series

of spines on the tail
; upper surface mostly covered with minute prickles

which are largest on the median line of the back, on the tail, and the front

of the pectorals. Disk smooth below, except anteriorly. Teeth about ff ;

the jaws rather strongly arched. Disk broader than long, its width

twice the length of the tail
;
snout 31 in length of disk, 2f in interor-

bital width. Color brown, with a dark ocellate ring at base of pectorals;

upper surface everywhere with round pale spots. The largest of our
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skates, reaching a length of over 6 feet
;
the egg case nearly a foot long.

Pacific coast from Monterey to Sitka, abundant, (bis, two; oculatus,

eyed, from the pectoral ocelli.)

Itiijn liinnciiliitn, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 196, San Francisco; JORDAN & GIL-

IM.KT, Synopsis, 878, 1883.

Umptera binoctdata, GIRARD, Pac. R. R. Survey, 373, 1858.

Raia cooperi, GIRA.RD, Pac. R. R. Survey, 372, 1858, Shoalwater Bay, "Washington.
Raia cooperi, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1880, 135.

103. RAJA INORNATA, Jordan & Gilbert.

(COMMON SKATE OF CALIFORNIA.)

Disk broad, its widest part well forward
;
outer angle of pectoral blunt

;

posterior edge convex
;
anterior margin ofpectoral undulated, not strongly

concave
;
snout rather pointed and projecting at tip, but not very long,

its acumination being confined to its anterior half. Interocular space

narrow, deeply and uniformly concave; eyes large, longer than spiracles;

supraocular ridge prominent. Spines on body rather stronger than in

related species; 4 or 5 over the eye; 5 or 6 (rarely fewer) along the

median line in front of the middle of the back; a series of very small

spines along the middle of the back, changing opposite the middle of the

ventrals into a series of rather strong, hooked spines ;
tail with a strong

lateral series in females only, as usual in the genus; prickles on the body
small and few; a small band of sparse prickles near the median line of

back on each side of the median series of spines ;
snout and interorbital

space prickly; no prickles on the shoulders or on the fins, except the an-

terior edge of the pectorals; smooth below, except on the snout and front

of pectorals; armature variable, smoothest specimens in deeper water.

Teeth $. Jaws somewhat curved. Color light brown, slightly mottled ;

a blackish ring at base of pectorals, which becomes faint in the adult; a

small dusky spot at base of ventrals and on posterior edge of pectorals.

Disk 1*0- broader than long, its breadth twice the length of the tail.

Snout J the length of the disk, 3 times the interorbital width. L. 2 feet.

Coast of California
; very abundant from San Diego to Cape Mendocino.

(inornatus, unadorned.)

Raja inornate, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1880, 457, and 1881, 74, San Francisco.

.Raia inornate, JORDAN & GILBERT, Synopsis, 878, 1883.

Raiajordani* GARMAN, Proc. U. S. Nat. Mus., 1885, 43, San Francisco. (Type, 16704.)

Raia inornate inermis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 74, Santa Barbara.

(Type, No. 26926.)

* Raja jordani,Carman. Disk broader than long, the snout a little sharper than a right angle, the

tip pointed ; width of disk 1 % times length of tail from ventrals ;
tail slender, tapering regu-

larly to a point. Dorsals separated by a large spine. Interocular space broad, deeply concave, 3

in snout. Eye moderate, as large as spiracle. Mouth wide, curved forward; 1% in preoral

part of snout
; teeth in 38 rows. Head above, including rostral cartilages and skin between

them, rough with small spines; a row of larger spines along orbital ridges and median line of

back and tail
; type (tf) without lateral spines on tail

;
2 large spines side by side in front of

and near dorsals; a group of large spines on front of each pectoral; most of the disk smooth.

Claspers long, slender, pointed, their form unlike that of R. erinacea. Dark olivaceous, a

rounded pale spot with a darker center on each shoulder; dark mottlings on lower side. L. 2

feet. (Garman.) San Francisco, apparently not distinct from R. inornate. (Named for David
Starr Jordan.)
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104. RAJA EQTJATORIALIS, Jordan & Bollman.

Disk to posterior base of pectorals \ broader than long, the breadth

exceeding the length by a distance equal to snout and eye ;
the breadth

somewhat longer than length of tail (measured from vent) ;
ante-

rior margin concave in front of eyes. Snout produced at a rather

acute angle, its tip rounded, its length from eye 3f in length of disk.

Interorbital space rather strongly concave, its width 2-f in snout. Eye
not much larger than spiracles, 3 in snout. Width of mouth H in

prenasal part of head
;
nasal flaps at angle of mouth deeply fringed.

Pectorals reaching middle of ventrals, which are as long as from tip of

snout to posterior border of spiracle. Claspers in typical example \\ in

disk. Dorsals small, their length 2 in snout. Caudal small, not longer
than eye. Snout above with 2 rows of spines, besides smaller asperi-
ties

;
a row of about 12 before and above eye and spiracle ;

a row of

strong spines along line of back from posterior border of spiracle to sec-

ond dorsal, these alternately large and small on the tail
;
a row of similar

spines on each side of tail commencing just behind posterior base 01

ventrals and extending to caudal
;
a single spine on the shoulder on

each side
;
4 or 5 irregular rows near the anterior margin of the disk

opposite the eyes ;
the length of this patch not as long as snout. Pec-

torals with the usual strong retrorse spines characteristic of the males of

this genus. Small prickles present along the outer anterior margin of

pectorals, interorbital area, on top of snout, and along its margin for a

distance equal to f of snout, and beneath from tip to opposite posterior

teeth, the anterior prickles strongest; a small patch in front of eyes.

Teeth |$.

Color light brown, spotted with paler ;
the back with obscure reticu-

lations of the ground color, forming honeycomb-like markings, surround-

ing paler ;
an obscure roundish dusky blotch at middle ofbase of pectorals,

and a darker one near their posterior base
; edges of ventrals, pectorals,

and snout pale ;
dark markings on interorbital area and below eye ;

no

markings below.

Related to Raja inornata, Jordan & Gilbert, from which it is at once

distinguished by having 4 rows of spines below eyes, a series of stout

spines on each side of tail in the male, and no prickles on back except the

median series and the spine on each shoulder. The size is much smaller,

it being one of the smallest of the rays, known from a single male speci-
men 14 inches in length ; dredged at a depth of 33 fathoms, at station 2797,

oif the west coast of Colombia, between Panama and the Galapagos
Islands, 8 06' 30" N., 78 51' W. (equatorialis, of the equator.)

Raja equatorialis, JORDAN & BOLLMAN, Proc. U. S. Nat. Mus., 1889, 150, off Colombia. (Type,

No. 41132.)

105. RAJA PARMIFERA, Bean.

Disk considerably broader than long ; tip of snout slightly projecting ;

interorbital width 3i in distance from snout to eye ;
tail as long as from

its root to eye. Teeth in 27 rows. Snout, supraoccipital region and whole

margin of pectorals and ventrals covered with small prickles, as also an
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area on tail
;
back and tail with a median row of 22 to 29 large spines;

tail with a marginal row of large spines ( 9 ) >
rest of disk mostly smooth ;

lower side mostly smooth except below snout. Olive brown, with

numerous paler blotches, 2 larger than the others. L. 3 feet. Coast of

Alaska, common. (Bean.) (parma, shield; fero, I bear.)

/,',n,i parmifera, BEAN, Proc. U. S. Nat. Mus., 1881, 157, Iliuliuk, Unalaska ; (Type, No. 27051).

JORDAN & GILBERT, Synopsis, 878, 1883.

106. RAJA STELLULATA, Jordan & Gilbert.

Disk much broader than long, anteriorly broadly arched
;
the snout

very obtuse, but its tip slightly exserted and acutish
;
anterior margin of

pectorals somewhat undulated and convex
; posterior margin very con-

vex. A row of small stoutish spines above eye ;
about 6 spines on the

scapular region, and a median row of strong spines on the tail
;
entire

upper surface rough with strong stellate prickles; these largest on

head, middle of back, and on tail; underside smooth, except anteriorly.

Teeth $$. Nasal cartilage very weak. Color brown, everywhere strongly

variegated with light and dark colors
;
a black spot at base of each pec-

toral, surrounded by a pale ring, and this by a black ring; numerous
black spots of various sizes, some of them ocellated, scattered over the

body ;
head with black crossbars. Disk broader than long ;

the length
of tail more than $ the width of disk; the snout 4 in length of disk,

and 2| times the interorbital width
;
the snout is as long as in inornata,

but much wider, appearing blunt and short. L. 2i feet. Coast of Cali-

fornia and northward, Santa Barbara to Unalaska: locally abundant
about Monterey, (stellula, a small star, from the form of prickles.)

Raja slelhtiata, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1880, 133, Monterey ;
JORDAN & GIL-

BERT, Synopsis, 45, 1883.

107. RAJA ALEUTICA, Gilbert & Thoburn.

Closely related to E. slellulata, differing in the much finer stellate

prickles, which uniformly cover the entire upper side of disk, the con-

tinuous series of median spines, the narrower disk, and longer, sharper
snout. The latter forms a right angle, its length more than i length of

disk. Interorbital space deeply concave, the rostral cartilage a slender

rod, with semitransparent spaces on either side. Anterior margins of disk

gently convex near snout, concave near pectoral angle. Length of tail

equaling distance from snout to vent. Teeth ff . No spines or enlarged

prickles on orbital rim. Two large spines on shoulder. A broad band of

enlarged prickles on each side of tail.

The single specimen is a young male, 33 inches long, taken south of Una-

laska Island, Aleutian group, at a depth of 81 fathoms. The species

evidently reaches a larger size than either stellulata or parmifera, as the

claspers failed to reach ventral margin, and the pectoral hooks were un-

developed in the type.

Raja aleutiea, GILBERT & THOBURN, Bull. U. S. Fish Com., 1894; Sannak Island, Aleutians.

108. RAJA TRACHURA, Gilbert.

Allied to Raja isotrachys, a deep water species, but the disk broader, the

snout much blunter, the angle much greater than a right angle. Upper
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surface sparsely and evenly covered with small sharp prickles with stellate

base, crowded between eyes, in a broad band along front of disk, behind
shoulders and especially on sides of tail

;
no spines on orbital rim or shoul-

ders
;
a small spine on middle of back between shoulders

;
23 spines along

median line of tail. Anterior outline strongly undulated, convex near

tip of snout, which slightly projects. Length of disk \\ in its width
;

interorbital space concave, \\ times eye, which is 3| in snout. Distance

from front of eye to edge of disk, If in snout. Tail longer than body by
\ snout; dorsals small, equal, prickly. Color plum color, darker at

margin ;
brownish below, becoming dark on fins. L. 18 inches. One speci-

men known from Santa Barbara Channel, in 822 fathoms. (Gilbert.)

(rpaxvc rough ; ovpd tail.)

Raia trachura, GILBERT, Proc. U. S. Nat. Mus., 1891, 539, Santa Barbara.

109. RAJA ABYSSICOLA, Gilbert & Thoburn.

Three strong spines on middle of back and a series down median line of

tail. No other spines present. A band of enlarged prickles on each side

of tail. Both upper and lower surface hispid with close-set, slender

bristles; the margins of disk, the ventrals, and the under surface of tail

partly naked. No scapular spines. Anterior margin of disk concave
near snout and near pectoral angle, a convex area intervening. Snout

broad, but not short nor blunt. Interorbital space deeply concave.

Claspers long, slender and flexible. Rostral cartilage imperfect ;
skeleton

generally very flexible. Hooks on pectorals in male imperfectly devel-

oped. Nearly uniform sooty brown on both upper and lower sides, with

a few scattered black spots above.

A single specimen known, a male 45 inches long, taken off the Queen
Charlotte Islands, British Columbia, at a depth of 1,588 fathoms, the

greatest depth at which a ray has been found. A strongly marked spe-

cies, probably type of a distinct genus, (abyssicola, living in the depths:)

Raja abyssicola, GILBERT & THOBURN, Bnll. U. S. Fish Com., 1894, Queen Charlotte Islands*

Family XXV. NARCOBATID.E.

(THE ELECTRIC RAYS.;

Trunk broad and thick, covered with perfectly smooth skin. Tail com-

paratively short and thick, with rayed caudal fin, and commonly 2

rayed dorsal fins, the first of which is over or behind the ventrals
;
a longi-

tudinal fold on each side of the tail
;
anterior or nasal valves confluent

into a quadrangular lobe; a large electric organ composed of many hex-

agonal tubes between the pectoral fins and the head. Genera 7
; species

about 15
; rays of moderate or large size, noted for their power of giving

electric shocks
;
found in most warm seas. According to Fritsch, the tor-

pedoes pass through 3 distinct phases of development, a shark-like, a

ray-like, and finally a torpedo-like stage. The very young have long
external gills. (TORPEDINID^E, Giinther, Cat., vin, 448-455.)

a. Dorsal fins 2.

b. Ventral fins separate, tail moderate.

c. Spiracles at some distance behind the eyes.
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1.1. Spiracles rounded, with entire edges, (not fringed). TETKONARCE,* 49.

cc. Spiracles placed close behind the eyes, not fringed, but with the margin sometimes

tuberculate. NARCINE, 50.

Ib. Ventral fins united ; spiracles close to the eyes, not fringed. DISCOPYGE, 51.

49. TETRONARCE, Gill.

Tttmiuirce, GILL, Ann. Lye. Nat. Hist. N. Y., 1861, vin, 387, (occidentals).

(liliiniotorpedo, FuiTSCH, Arch. Anat. Phys., 1886,365, (occidentals).

Electric rays with the disk very broad, abruptly contracted at the tail;

2 dorsal fins; caudal fin well developed; ventral fins large, separate;

spiracles large, rounded, with entire (not fringed) edges, placed behind

the eyes ;
mouth small

;
teeth pointed ;

skin perfectly smooth. Species
about 4, 2 European, the others American. (rerpu-,four four-cornered;

vupK7/, an old name of Tetronarce narce, meaning numbness, equivalent to

Torpedo.)

a. Color nearly uniform black, rarely spotted ;
first dorsal over middle of ventrals.

OCCIDENTALS, 110.

CM Color dark brown, usually spotted with black
;
first dorsal inserted behind middle of ven-

trals. CALIFORNICA, 111.

110. TETRONARCE OCCIDENTALS, (Storer).

(CRAMPFISH ; TORPEDO ; NUMBFISH.)

First dorsal more than twice as large as second, its insertion over mid-

dle of the ventrals
; spiracles not fringed, their edges smooth. Color

almost uniform black, with obscure darker spots ;
beneath white. L. 2

to 5 feet
;
breadth f of length, the disk very blunt or almost emarginate

in front. Atlantic coast of United States, Cape Cod to Cuba
;
not very

common. A large species, allied to the European T. nobiliana, said to

reach a weight of 200 pounds. According to the figures, T. noUliana has

the second dorsal smaller and inserted farther back, (occidentalis, western. )

Torpedo occidentalis, STORER, Am. Jour. Sci. Arts, 1843, 165, Massachusetts.

Torpedo occidentalis, STORER, Fishes Mass., 247, 1867.

Torpedo occidentals, JORDAN & GILBERT, Synopsis, 39, 1883.

111. TETRONARCE CALIFORNICA, (Ayres).

(CALIFORNIA TORPEDO.)

Color very dark brown, with small round black spots, which are

sometimes obsolete. Eye small; spiracles at a distance behind them
more than twice eye and more than length of spiracle ; edges of spira-

cles not fringed; breadth of mouth about equal to its distance from tip

of snout
;
teeth small, sharp. First dorsal more than twice second, half

of it opposite ventrals. A large species, reaching a length of about 3

feet. Coast of California, on sandy shores, scarce, rarely seen except
about San Francisco and Santa Cruz; not noticed south of Monterey.

Perhaps not different from T. occidentalis.

* In the Old World genus Narcobatus, the typical genus of the family, the edges of the spiracles
are fringed with papilla?. The synonymy of this genus is :

Torpedo, DUMKRIL, Zoiil. Anal., 102, 1806, (torpedo) ;
name preoccupied for an electric catfish.

Xarcobatn*, BLAINVILLE, Journ. Phys., 1810, 202, (iiiacidntn*, <j<ilrni, etc.).

Narcacion, (KLEIN), BLEEKEU, Nederl. Tidskr. Dierk. m, 171, (torpedo).

Fiinbriotorpedo, FRITSCH, Arch. Anat. Phys. 1886, 3G5,(mar>norata torpedo).
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Torpedo californica, AYRES, Proc. Cal. Ac. Sci., 1854, 70, San Francisco.

Torpedo californica, JORDAN & GILBERT, Synopsis, 876, 1883.

50. NARCINE, Henle.

Narcine, HENLE, Ueber Narcine, 31, 1834, (brasilensis).

Cyclonarce, GILL, Ann. Lye. Nat. Hist. N. Y., 1861, vin, 387, (timlei).

Gonionarce, GILL, 1. c., (indica).

Disk more or less rounded, not emarginate in front
; spiracles very

close to the eyes, their edges tuberculate or smooth
;
mouth narrow, sur-

rounded by a circular fold of skin, which forms the frenum of the nasal

valve; teeth in quincunx, not occupying the whole of the jaw, most of

them visible when the mouth is closed. Tail about as long as disk
;
sec-

ond dorsal larger than first. Warm seas; the species usually smaller

than the species of Torpedo, (vapiaj, numbness, an old name of the Tor-

pedo).

112. NARCINE BRASILIENSIS, (Olfers).

Disk oval or nearly circular, the snout broadly rounded, not exserted;

spiracles with roughened edges ;
snout 4 in disk, twice interorbital

width; mouth If in preoral part of snout; tail If times length of disk;
second dorsal a little higher and a little longer than first. Color varia-

ble, a fact which has given rise to several nominal species; sometimes

nearly uniform dark brown (in deep water); sometimes marked above

with dark spots and dashes (umbrosa)', sometimes with a dark band
across head and dark spots elsewhere (corallina). West Indies and

Brazil, occasionally northward to Key West and Pensacola. L. 2 feet.

Torpedo brasiliensis, VON OLFERS, Torpedo, 19, 1831, Brazil.

Narcine brasiliensis, GUNTHER, Cat., vin, 453, 1870.

Narcine brasiliemis corallina, GARMAN, Bull, Mus. Comp. Zob'l., xi, 234, 1881, Florida ; JORDAN &

GILBERT, Synopsis, 877, 1883.

Narcine umbrosa, JORDAN, Proc. U. S. Nat. Mus., 1884, 105, Key West.
Narcine brasiliensis, JORDAN & EVERMANN, Proc. U. S. Nat. Mus., 1886, 472.

Torpedo bancrofti, GRIFFITH, Anim. Kingdom, x, 649, pi. xxxiv, 1834, Jamaica.
Narcine nigra, DUMHIL, Revue Zool., 272, 1852, Brazil.

Torpedo pictus, GRONOW, Cat. Fishes, 13, 1854, Antilles.

51. DISCOPYGE, Tschudi.

Discopyge, TSCHUDI, Fauna Peruana, 32,1844, (tschudii).

Ventral fins united into a continuous disk below the tail. Disk circu-

lar; tail with 2 dorsal fins and with a fold on each side; nasal valves

confluent; teeth flat, the hinder edge angular; spiracles close behind

eyes. Two species in the Eastern Pacific; small electric rays resembling

Narcine, but with united ventrals. (dicicoc, disk; Trvyf], rump, from the

disk-like ventrals).

113. DISCOPYGE OMMATA, Jordan & Gilbert.

Spiracles with coarse fringes. Snout 4 in disk; eye small; interorbi-

tal space li in snout. Width of mouth If in preoral part of snout
;
tail

slightly shorter than rest of body ;
second dorsal narrower and higher
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than first; ventrals large, adnate behind. Color brown, mottled and

spotted above with lighter and darker; center of disk with a large,

blackish, ocellated spot, the darker center surrounded by a pale ring, a

pale spot at center; ocellus as long as snout, Panama, rare. (6//^r6f,

cvcd, from the color markings.)

Discopyyeommata, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1889, 151, Panama. (Type, No. 41133.)

Suborder MASTICURA.

(THE WHIP-TAILED RAYS.)

Family XXVI. DASYATID^.

(THE STING RAYS.)

Disk usually more or less broad than long; the pectoral fins uninter-

ruptedly confluent in front, forming the tip of the snout
;
tail variously

formed, usually whip-like, sometimes short and stout, sometimes bearing
a single dorsal or caudal fin, but never with 2 dorsals; usually 1 or

more vertical folds of skin on the tail, rarely a lateral fold. Tail gener-

ally armed with a large, sharp, retrorsely serrate spine on its upper sur-

face toward the base
;
2 or 3 spines occasionally present. Ventral fins

not emarginate. Skin smooth or variously prickly or spinous, rough-
est in the adult

;
no differentiated spines on the pectorals in the males,

the sexes being similar. Mouth rather small
;

teeth small, paved,

usually more or less pointed or tubercular. Nostrils close together ;
nasal

valves forming a rectangular flap, which is joined to the upper jaw by a

narrow frenum. Spiracles large, placed close behind the eyes. Skull not

elevated, the eyes and spiracles superior. Ovoviviparous. Genera about

10
; species 50. Found in most warm seas, some of them in the fresh

waters of the northern parts of South America. The large, jagged spine
on the muscular tail is capable of inflicting a severe and even dangerous
wound. (TRYGONID^E, Giinther, Cat., vin, 471-488.)

UBOLOPHINA: :

a. Tail stout, provided with a rayed caudal fin; no dorsal fin; disk roundish
;
caudal spine

strong. UROLOPHUS, 52.

DASYATIN.E :

aa. Tail slender, without caudal fin; pelvis without sword-shaped* process. (Marine species).

b. Tail whip-like, longer than the disk which is rhomboid or roundish; caudal spine strong.

DASYATIS, 53.

bb. Tail very short, shorter than the very broad, transversely rhombic disk; caudal spine

weak, often wanting. No trace of dorsal fin. PTEROPLATEA, 54.

52. UROLOPHUS, Miiller & Henle.

(ROUND STING RAYS.)

Leiobatm, f BLAINVILLE, Jour. Phys., LXXXIII, 1816, 262, (cruciatus; not Leiobatw, Rafinesque,

1810).

* In the fresh water genera Ellipesurus and Paratrygon, species of which are found in the waters
of Colombia, Venezuela, and Guiana, the pelvis has a sword-shaped continuation or process.
See Garman, Proc. Bost. Soc. Nat. Hist., 1877, 210, and Steindachner, Fische des Magdalenen-
stromes, 1878,58.

tin the Faune Francaise, 1828, Blaineville changes "bates" in this and all similar names to

"bate," thus Leiobatis, Aetobaiis,
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Urolophus, MULLEB & HENLE, Plagiostomen, 1838, 173, (aurantiacus = cruciatus).

Urotrygon, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 173, (mundm).

Disk oval or rhombic, the length and breadth not very unequal ;
snout

rounded or the tip exserted
;

skin smooth or more or less prickly. Tail

rather short, little if any longer than the disk, muscular, provided with

a distinct rayed caudal fin
j
no dorsal fin. Upper part of the tail with a

strong serrated spine. Warm seas. Sting rays of small size, the most

vigorous and most dangerous of the group, mostly confined to tropical

America, (ovpu, tail
; A6$of, crest.)

a. Middle line of back or tail with no enlarged shields, spines or prickles, the skin smooth or

with prickles similar to those found elsewhere; disk roundish, the snout not prominent.
b. Skin everywhere perfectly smooth; snout little prominent; tail shorter than disk;

body with yellow streaks and spots. HALLEBI, 114.

bb. Skin more or less prickly above.

c. Skin mostly smooth, some weak prickles present on middle of back.

NEBULOSUS, 115.

cc. Skin above everywhere beset with small prickles.

d. Tail rather shorter than disk, which is longer than broad. Color brown,

everywhere sprinkled with yellow dots. JAMAICENSIS, 116.

dd. Tail rather longer than disk, the caudal spine inserted behind its middle; disk

as broad as long; prickles stellate. Color plain brownish. MUNDUS, 117.

oa. Middle line of back or tail with 1 or more enlarged spines or prickles; tip of snout more or

less prominent. Color nearly plain.

e. Middle of back with 1 or 2 stout spines; no spines on tail; rest of disk smooth or

slightly prickly; disk broader than long, shorter than tail. GOODEI, 118.

ee. Middle of back without differentiated spines; median line of tail with spines.

/. Median line of tail with 2 to 8 strong, broad rooted spines; rest of body entirely

smooth; tail longer than disk which is slightly longer than broad; the snout

strongly projecting. ASPIDUBUS, 119.

ff. Median line of back and tail with 18 to 22 recurved spinules; these largest on tail;

disk above mostly covered with small stellate prickles; snout slightly pro-

jecting; tail as long as disk, which is slightly broader than long.

ASTERIAS, 120.

114. UROLOPHUS HALLERI, Cooper.

Disk nearly round, a little broader than long, with the anterior margins

straightish, meeting in a slight angle. Snout (from the eyes) longer than

the width of the iuterorbital space ;
less than i disk. Tail somewhat

shorter than the disk. Teeth obtuse in both sexes. Skin perfectly smooth,
without spines or prickles. Color light brownish, with marblings and

wavy lines of yellowish and dusky, sometimes with yellowish spots, occa-

sionally with wide, obscure dusky streaks, which are crossed by similar

transverse streaks
; belly yellowish tinged. Coast of California from

Point Concepcion southward to northen Mexico
; exceedingly abundant in

sheltered bays. L. 12 inches. The smallest of our sting rays. Closely

related to the Australian U. cruciatus. (Named for Mr. Haller, of Port

Townsend, Washington, who, as a boy, was stung by this species at San

Diego in 1862.)

Urolophus halleri, COOPER, Proc. Cal. Ac. Sci., 1863, in, 95, San Diego ;
JORDAN & GILBERT,

Synopsis, 46, 1883.

115. UROLOPHUS NEBULOSUS, Garman.

Disk nearly round, formed much as in U. halleri. Skin not quite

smooth, some asperities present about the middle of the back; no median



Jordan and Evermann. Fishes of North America. 81

series of spines on back or tail
;
mouth with 3 small papillae Color

clouded olivaceous above, whitish below. Gulf of California to Panama
;

not rare, replacing U. halleri southward, and differing chiefly in the prickly
back, (nebulosus, clouded.)

i;-,,l, .;.///> Hcht</osx, GARMAN, Proc. U. S. Nat. Mus.. 1885, 41, Colima. (Type, No. 735G.)

116. UROLOPHUS JAMAICENSIS, (Cuvier).

Disk ovate, longer than broad, rather longer than tail, its front

rounded, the snout not projecting. Skin above everywhere sparsely cov-

ered with small prickles. Color brown, sprinkled with small yellow

spots, edged with darker. West Indies, generally common; once (per-

haps erroneously ) recorded from New Jersey.

Is'iolnitus sloani, BLAINVII,LE, Journ. Phys., 1816, 262, name only.

Itaja jamaiccnsis, CUVIER, Regne Animal, u, 137, 1817, Jamaica, after Pastinaca Marina of

Sloane.

Trygonobatus torpedinns, DESMAREST, Prem. Dec. Ichth., 6, 1823, Cuba.

{'roloplnts tot-pedinus, GUNTHER, Cat., vm, 485, 1870
; GARMAN, Proc. U. 8. Nat. Mus., 1885, 43.

Rnja sloani, BANCROFT, Zob'l. Journal, v, 83, 1829, Jamaica.

117. UROLOPHUS MUNDUS, (Gill).

Disk orbicular, rounded in outline; the snout slightly projecting, as

long as broad
;
tail a little longer than disk

;
caudal spine inserted a little

behind middle of tail
;
as long as from nostrils to tip of snout

;
teeth

pointed. Skin beset with numerous small stelliform tubercles, largest on

the back. Color uniform dark brown. (Gill.) Panama; not seen by us.

(mundus, clean.)

mundus, GILL, Proc. U. S. Nat. Mus., 1863, 173, Panama.

118. UROLOPHUS GOODEI, Jordan & Bollman.

Disk broader than long, by a distance equal to snout and -$ eye;
front margins of disk slightly convex, the tip of snout exserted and

sharply pointed, its length 3f in length of disk
; eye equal to spiracle, 3

in snout
; edge of spiracles entire

;
width of mouth 2 in snout before it

;

ventrals projecting beyond disk, their length 1 in their breadth. Caudal

spine large, as long as snout and i eye, its edge with 8 to 10 retrorse

spinules, its insertion before middle of tail (from axil of pectoral), its tip

reaching front of caudal
;
tail longer than disk by a distance equal to eye

and spiracle; skin smooth or somewhat prickly on upper surface of snout;
1 or 2 strong spines near middle of back. Color plain brown, nearly uni-

form, the margins bright yellow in life. About Panama, at a depth of 33

fathoms; also taken in Magdalena Bay; snout longer, 3 in disk (Gilbert.)

(Named for George Brown Goode.)

Urolophm goodei, JORDAN & BOLLMAN, Proc. U. S. Nat. Mus., 1889, 151, near Panama. (Type,

No. 41150.)

}19. UROLOPHUS ASPIDURUS, Jordan & Gilbert.

Disk very slightly longer than broad, its length slightly less than tail,

its anterior margins nearly straight, the tip of snout projecting abruptly

as a narrow triangular prominence, rounded at end; snout from eye 3

F. N. A.-7
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in disk; eyes small, much less than spiracles. Mouth 2- in its distance

from snout. Caudal spine very large, a little more than twice interorbital

width, its insertion in front of middle of tail. Skin entirely smooth, except
for a series of a few (2 to 8) strong, broad-rooted spines or bucklers on

upper part of tail before caudal spine; these are straight, sharp, directed

backward, their height equal to width at base, which is greater than pupil.

Color plain brown. L. 18 inches. Panama, (dantc, shield; ovpa, tail.)

Urolophus aspidurus, JORDAN & GILBERT, Bull. U. S. Fish Com., 1881, 307, Panama. (Type, NOB.

29410; 29307; 29454.)

120. UROLOPHUS ASTERIAS, Jordan & Gilbert.

Disk almost round, a little broader than long, about as long as tail; an-

terior margins of disk nearly straight, the tip acute, slightly exserted.

Snout, from eye, 4 in disk. Eyes small, much smaller than spiracles, about

i interorbital width. Mouth 2 in distance to tip of snout. Teeth

sharp in males, pavement-like in females. Caudal spine very long, longer

than snout, inserted in front of middle of tail. Skin above everywhere
covered with small stellate prickles, these larger and more numerous on

median line; ventrals smooth; both sexes equally rough ;
median line of

back with a series of 18 to 32 sharp, recurved, spinules, from shoulders to

caudal spine, these becoming larger and sharper backward, but all much
smaller than the prickles in U. aspidurus. Color plain light brown.

Mazatlan to Panama, not rare, (aar^p, a star, from the stellate spines.)

Urolophus aslerias, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 579, Mazatlan; Panama.

(Type, Nos. 28204
;
29524

;
29542

;
29058

; 29318.)

53. DASYATIS, Rafinesque.

(STING KAYS.)

Dasybattts, KLEIN, 1742, (pre-Linnaean).

Dasyatis, KAFINESQUE, Caratteri di Alcuni Nuovi Gen., 16,1810, (ujm=pastlnaca).

Uroxis, RAFINESQUE, Indice d'lttiol. Sicil., 61, 1810, (y?ts).

Trigonobaius, BLAINVILLE, Jour. Phys., 1816, 261, (vvlgaris).

Trygon, (AoANSON), CUVIER, Regne Auimal, Ed. i, 136, 1817, (pastinaca).

Hemitrygon, MULLER & HENLE, Mag. Nat. Hist., 1837, 90, (benneUi).

Himantura, MU'LLER & HENLE, Wiegmann's Archiv., 1837, 400, (uarnak).

Pastinaca, SWAINSON, Classn. Anim., 319, 1839, (olivacea).

Anacanthus, EHRENBERG, in SWAINSON, I. c., (orbicularis).

Pastinaca, DE KAY, N. Y. Fauna: Fishes, 373, 1842, (pastinaca).

Dasibatis, GARMAN, in JORDAN & GILBERT, Synopsis, 65, 1883, (pastinaca ;
corrected orthography).

Disk oval, flat, with rounded angles. Tail very long and slender, whip-

like, without fin
,
but often with 1 or 2 vertical membranous folds

;
a strong

serrated spine toward the base of the tail. Skin more or less spirious or

prickly, rarely smooth. Teeth small, paved; a few papillae usually pre-

sent in the mouth behind the lower jaw. Species about 30. Sting rays

of large size, abundant in warm seas. Many of the spinous species are

nearly or quite smooth when young, becoming rough with age. Some of

our species are yet imperfectly known and much of the synonymy is

uncertain. (daai>e, shaggy or rough; pans, a skate; abbreviated from

Dasybatis. )
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HEMITRYCION, (r//i-, half ; rpuytoi/, Trygon, a dove, the game name alsoapplied to the sting rays):

a. Tail with a keel or wing-like expansion below only ;
adult with stout bucklers on back and

tail
;
tail rough, more than twice length of disk. CENTRURA, 121.

DASYATIS :

aa. Tail with a narrow keel or expansion both above and below.

6. Tail simply keeled above, with a wing-like expansion below.

c. Shoulder with 3 series of tubercles; tail less than twice length of disk.

HASTATA, 122.

cc. Shoulder with less than 3 series of tubercles.

d. Tail round, more than twice disk; back with strong tubercles; snout sharp.

QYMNURA,123.
66. Tail more or lees compressed, with a wing-like expansion above, a larger one below.

e. Skin more or less prickly in adult, with a median series of tubercles on back.

/. Tail more than % longer than disk.

(j.
Disk subcircular, the snout prominent. SABiNA,124.

gg. Disk subquadrangular, the snout blunt. LONGA, 125.

ff. Tail not % longer than disk; disk subquadrangular, the snout blunt.

DIPTERURA, 126.

ee. Skin nearly or quite smooth in adult; median line of back not prickly or with but

1 spine. SAY, 127.

Subgenus HEMITRYGON, Muller & Henle.

121. DASYATIS CENTRURA, (Mitchill).

(COMMON STING RAY; STINGARKE; CLAM CRACKER.)

Disk quadrangular, about i wider than long. Anterior margins sinu-

ous, concave opposite the eyes, convex toward the slightly protuberant
snout and rounded outer angles; posterior margin straighter, very little

convex
;
inner convex

;
hinder angles blunt. Ventrals truncate, with

rounded angles. Tail more than twice as long as the disk, much com-

pressed, rounded above, with keel or cutaneous expansion below, with 1

or more strong serrated spines at the termination of the anterior fifth of

its length, rough on all side* with spines or tubercles. Till half grown,
the young are smooth; as they approach maturity, broad stellate-based,

conical-pointed, irregularly placed bucklers appear on the middle of the

hinder part of the back and on top and sides of the tail
; very large

examples have the central portion of the back closely mailed with small

flattened tubercles. Mouth arched forward, with 5 papilla? ;
teeth in

quincunx, blunt, smooth. Color on back and tail olive brown
; nearly

white below. From D. pastinaca, the common sting ray of Europe, which
this species resembles in shape, it is distinguished by the tubercles, by the

length and compression of the tail, and absence of all trace of keel or

expansion on its upper side. (Garmau.) Coast of Maine to Cape Hat-

teras, abundant, reaching a length of 10 to 12 feet, (nevrpov, spine ; ovpd,

tail.)

Rajacentrura, MITCHILL, Trans. Lit. Phil. Soc. N. Y., i, 479, 1815, New York.

Dasibatis centrura, JORDAN & GILBERT, Synopsis, 67, 1883.

Subgenus DASYATIS.

122. DASTATIS HASTATA, (DeKay).

Disk quadrangular, about i wider than long ;
anterior margins nearly

straight, meeting in a blunt angle on the end of the snout, curved near

the outer angle to meet the slightly convex posterior margins ;
inner
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borders convex; outer and hinder angles rounded. Veiitrals almost

entirely covered by the pectorals, their hinder margins convex. Tail

more than \\ times the length of the disk, low-keeled on the upper side,

a long, broad, membranous expansion below, roughened with small asperi-

ties
;

1 or more serrated spines. Body smooth in young ; very old with

scattered small asperities ;
a row of narrow compressed tubercles along

the middle of the back and on the base of the tail; the points of these

tubercles are depressed and directed backward. On each shoulder, par-
allel with the median row, there is a shorter row, the length of which
varies according to age. Mouth with 3 papillae. Jaws with more curva-

ture than those of centrura and less than those of sdbina; young without

tubercles. Color bluish or olivaceous brown, pale below. West Indies

to Brazil, north to Florida, the original description from a specimen taken

in Rhode Island, (hastatus, armed with a spear.)

Trygon haslata, DEKAY, N. Y. Fauna: Fishes, 373, pi. 65, fig. 214, $, 1842, Rhode Island.

Trygon hastata, STOKER, Syn. Fish. N. Amer., 261, 1846.

Trygon hastala, DUMKRIL, Elasmobranches, 592, 1870.

Dasibatis hastata, JORDAN & GILBERT, Synopsis, 70, 1883.

123. DASYATIS GYMNURA, (Mtiller).

Disk quadrangular, a little wider than long. Snout produced, sharp-

pointed; anterior and posterior margins nearly straight, the anterior

curved near the outer angle to meet the posterior, and the latter curved

near the hinder angle to meet the inner. Tail nearly 3 times the length
of the disk, with a slight ridge above and a narrow cutaneous expansion

below, roughened with small spines similar to those on the head; a row
of elongated tubercles on the back and anterior portion of tail, and 1

or more smaller ones on each shoulder; the posterior tubercles of the

median row much elongated, so as to resemble the spines. Mouth much

undulated, with 3 papillae; teeth small, unequal. Young without tuber-

cles
;
as the animal grows older a few scattered asperities appear on the

head
;

still later these increase in number and size to such an extent as to

cover the head and back with a heavy coat of mail made up of closely set

flattened scales
;
the tubercles of the back cease growing as the scales

enlarge, and ultimately there is little distinction between them; usually
the tubercle on the middle of the pectoral arch is larger; those on the tail

continue to increase in size with age. Disk wider than long ;
tail 3 times

length of disk. Color yellowish to olivaceous brown, darkening with age.

(Garman.) Surinam to Brazil, recorded from Grenada by Giinther, other-

wise not known from the West Indies, (ywjuwf, naked; ovpd, tail.)

Raie tuberculee, LACEPEDE, n, 106, pi. 4, fig. 1, 1800, Cayenne.
Raia tuberculata, SHAW, Genl. Zool., v, 290, 1804, after Lacepede, not of Bonnaterre, 1788.

Trygon gymnura, J. MULLEH, Ermann's Reise um die Erde, 25, taf. 13, 1830, Brazil.

Trygon osleosiicta, J. MULLER, 1. c., 25, taf. 14, 1830, Brazil.

Trygon tuberculata, GUNTHER, Cat., vm, 480, 1870.

Dasibatis tuberculata, JORDAN & GILBERT, Synopsis, 66, 1883.

124. DASYATIS SABINA, (Le Sueur).

Disk subcircular. Snout produced, blunt. Anterior margins of the

pectorals concave near the snout, becoming convex toward the broadly
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rounded outer extremities
;
hinder and inner margins convex. Upper jaw

with a deep indentation, receiving a corresponding prominence on the

lower. Teeth at the sides of this indentation much larger ;
mouth with

5 papilla?. Tail less than twice as long as the disk, tapering to a fine

point, rough with small prickles, similar to those scattered over the

head and back, a cutaneous expansion above, and a broader, longer one

In-low; these end nearly opposite each other, the lower extends for-

ward under the spine. A median row of tubercles on the dorsum and 1

or a pair on each shoulder. Distinguished from D. gymnura by the

shape of the snout, the rounded pectorals, the shorter tail, the larger

teeth, the greater curvature of jaws, the smaller size, and the 2 cuta-

neous expansions. Proportional length of body and tail as 4| to 8; in

no case is the tail twice as long as the disk. Color ochraceous brown.

Streams and estuaries of Florida, abundant on both coasts; several speci-

mens were taken in Lake Monroe, at a distance from salt water. (Gar-

man.)

Trygon salhia, LE SuEtm, Jour. Ac. Nat. Sci. Phila., iv, 109, 1824, Florida.

tis salina, JORDAN & GILBERT, Synopsis, 68,1883.

125. DASYATIS LONGA, Garman.

Disk quadrangular, about wider than long. Margins nearly straight,

anterior meeting in a blunt angle on the end of the snout. Outer

angles rounded, posterior blunt. Ventrals rounded. Tail variable in

length, usually more than twice as long as the body, roughened with

small asperities, depressed anteriorly, compressed behind the spine, keeled

above the compressed portion, with a long, narrow, cutaneous expansion
on the lower side. Mouth curved, with 5 papillae ;

a row of small tu-

bercles behind the head on the shoulder girdle. Larger'specimens prob-

ably with tubercles on back and tail. Gulf of California to Panama.

Perhaps not distinct from D. dipterura, from which it usually differs in the

slightly longer tail, and perhaps in the presence of 5 papillae instead of

3 in the mouth, (longus, long.)

Dasibalis longa, GARMAN, Bull. Mus. Corap. Zoo!., vi, 170, 1880, Acapulco ;
Panama ; JOR-

DAN & GILBERT, Synopsis, 66,1883.

126. DASTATIS DIPTERURA, Jordan & Gilbert.

Disk rhomboid, slightly broader than long, its anterior margins nearly

straight, meeting anteriorly in a very obtuse angle ; posterior margins
curved

;
lateral angles rounded

;
tail variable, usually i longer than the

disk, with a conspicuous cutaneous fold below and a smaller but evi-

dent one above; jaws considerably arched; buccal papillae 3; teeth f$.

Young perfectly smooth
;
adult with a row of low but rather stout tuber-

cles on the median line of the scapular region and 2 others on the hu-

meral region; tail with small prickles; caudal spine long, its length

nearly 3 times the width of the mouth. Color bluish brown, nearly plain.

L. 6 feet or more. Bay of San Diego, and southward ; locally abundant.

(<5if, two; Trrepov, wing; ovpd, tail.)

I><is!il<iti* (Upterunis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1880, 31, San Diego.

Dasibati* dipterura, JORDAN & GILBERT, Synopsis, 71, 1883.
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127. DASYATIS SAY, (Le Sueur).

(SOUTHERN STING RAY.)

Disk quadrangular, \ wider than long, anterior margins nearly straight,

posterior and inner borders convex, outer and posterior angles rounded.

Snout not protruding beyond the lines of the margins. Ventrals rounded.

Tail strong, rather more than \\ times the length of the disk, with a

strong serrated spine, bearing a short, low, cutaneous expansion behind

the spine on the upper side, and a longer, little wider one below, ending
nearly opposite. Upper jaw undulated; lower prominent in the middle.

Teeth small, smooth in young and females, sharp in adult males; 3 pa-

pillae at the bottom of the mouth, and 1 at each side. Body and tail

smooth. Color olive brown in adult, reddish or yellowish in young; lower"

surface whitish. Closely resembles the European species, D. pastinaca.

In D. say, the anterior margins form a more blunt angle at the end of the

snout, which is less prominent at the apex, the outer and posterior extrem-

ities of the pectorals are rounder, the posterior margins are more convex,
the disk is broader toward the ventrals, and the tail is longer ;

in D. pas-
tinaca the lateral and hinder angles of the pectorals and the lateral angle
of the ventrals are marked by blunted corners

;
a single small rounded

tubercle on the middle of the back. Carolina to Brazil, common in Florida,
occasional northward to New York. (Garman.) (Named for Thomas

Say.)

Raja say, LE SUEUR, Jour. Ac. Nat. Sci. Phila., I, 42, 1817, New Jersey.

Myliobalis sayi, BE KAY, N. Y. Fauna: Fishes, 376, 1842.

Trygonsayi, DUMERIL, Elasmobranches, 603, 1870.

Dasibatte sayi, JORDAN & GILBERT, Synopsis, 69, 1883.

54. PTEROPLATEA, Miiller & Henle.

Pteroplatea, MULLER & HENLE, Plagiostomen, 168, 1838, (allavela).

Disk much broader than long, its anterior margins meeting in a very
obtuse angle, its outer angles more or less acute, the form, therefore,

transversely rhombic. Tail very short and slender, shorter than the

disk, without fin, armed with a very small serrated spine, which is often

wanting. Skin smooth or very nearly so. Size rather large. Warm
seas. The species are closely related. (Trrepbv, fin; Trlaruc, broad; an

ancient name of P. altavela-.)

a. Spiracle without tentacle.

b. Front of disk with a row of close-set paler spots or half spots.

c. Disk scarcely twice as broad as long; upper surface finely marbled with grayish

mottlings, besides specks; tail with 4 cross blotches. MACLURA, 128.

cc. Disk twice as broad as long; upper surface with thick-set dark points.

CREBR1PUNCTATA, 129.

bb. Front of disk without distinct pale spots; dark markings above forming reticulations

around pale spots; tail without dark cross blotches. MARMORATA, 130.

128. PTEROPLATEA MACLURA, (Le Sueur).

(BUTTERFLY RAY.)

Disk scarcely twice as broad as long, covered with perfectly smooth
skin. Tail about i as long as the disk, with a very slight dermal fold

above and below. Snout a little projecting, so that the anterior edge
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of each pectoral is somewhat concave. Color brownish olive, finely

unruled with grayish, and finely speckled ;
anterior edge of disk with

half spots of paler; tail with 4 dark blotches above, forming half rings.

(Caudal spine wanting in all the specimens examined.) Long Island

to Brazil
;
not uncommon on the Carolina coast. (Named for William

Maclure, founder of the Academy of Natural Science? at Philadelphia.)

Raia mnclnru, LE SUEUR, Jour. Ac. Nat. Sci. Phila., 1817, 41, Rhode Island; DUMKRIL, Elaemo-

branches, i, 614, 1870.

Pteroplaiea maclura, GUNTHER, Cat., vni, 487,1870; JORDAN & GILBERT, Synopsis, 46,1883.

129. PTEROPLATEA REBRIPUNCTATA, Peters.

Breadth of disk twice the distance from tip of snout to vent. Snout

with a blunt projection ;
anterior margin of pectorals undulate, convex

anteriorly and posteriorly, medially weakly concave; outer angle sharply
rounded

; posterior margins weakly convex, the posterior angle rounded,

covering outer half of base of ventrals
; spiracle without tentacle

;
tail

with a low fold on its upper edge. Brown above, with thick-set black

points; a row of small close-set yellow spots on front of disk. Gulf of

California and southward, along the west coast of Mexico : common . (cre-

ler, abundant; pnnctatus, spotted.)

Pteroplatea crebripunctala, PETERS, Monatsber. Berl. Akad., 703, 1869, Mazatlan.

130. PTEROPLATEA MARMORATA, Cooper.

Disk about twice as broad as long, covered with perfectly smooth skin.

Tail 3f in length of disk, with a rather small cutaneous fold above and

below, the lower fold the longer, the upper about as deep. Interorbital

space a little shorter than the snout. Snout slightly prominent, but

forming a very obtuse angle. Olive brown, finely mottled everywhere
with darker, the dark forming reticulations around pale roundish spots ;

tail without dark rings. Caudal spine very small, present in all speci-

mens examined. Coast of California from Point Concepcion southward

to Cerros Island
;
common, (marmoratus, marbled.)

Pleroplatea marmorata, COOPER, Proc. Cal. Ac. Sci., in, 112, 1863, San Diego; JORDAN & GILBERT,

Synopsis, 47, 1883.

Family XXVII. MYLIOBATID^E.

(THE EAGLE RAYS.)

Disk broad; the pectoral fins not continued to the end of the snout,

but ceasing on the sides of the head and reappearing in front of the snout

as 1 or 2 fleshy protuberances (cephalic fins), which are supported

by fin rays. Tail very long and slender, whip-like, with a single dorsal

fin near its root, behind which is usually a strong retrorsely serrated

spine. Nasal valves forming a rectangular flap, with the posterior mar-

gin free, attached by a frenum to the upper jaw. Skull less depressed

than usual among rays, its surface raised so that the eyes and spiracles

are lateral in position. Teeth hexangular, large, flat, tessellated, the

middle ones usually broader than the others. Ovoviviparous. Skin

smooth; no differentiated spines on the pectorals in the males, the sexes
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being similar. Ventrals not eraarginate. Genera 3; species about 20.

Large sting rays; inhabiting warm seas, feeding chiefly on mollusks

which they crush with their large grinding teeth. (Group MYLIOBATINA,

Giinther, Cat., vin, 488-495.)

AETOBATIN.K:

a. Teeth in a single series, very broad; muzzle entire. AETOBATUS, 55.

RHINOPTERINJE:

era. Teeth in several series, the middle series very broad.

I. Muzzle entire. MYLIOBATIS, 56.

bb. Muzzle emarginate ; cephalic fins below the level of the disk. RHINOPTERA, 57.

55. AETOBATUS, Blainville.

Aetobatus, BLAINVILLE, Jour, de Phys., LXXXIII, 1816, 261, (vulgaris, narinari, etc.).

Aetobatis, BLAINVILLE, Faune Franyaise, Livr. 26, 38, 1828, (aquila, etc.).

Aetobatis, MULLER & HENLE, Plagiostomen, 179, 1838, (narinari, first restriction).

Stoasodon, CANTOR, Catalogue Malayau Fishes, 434, 1850, (narinari, substitute for Aetobatis; re-

stricted to aquila).

Goniobatis, AGASSIZ, Proc. Bost. Soc. Nat. Hist., 1859, 385, (flagdlum).

General form of Myliobatis. Muzzle entire. Teeth flat, broad, form-

ing a single series corresponding to the middle series in Myliobatis,

there being no small lateral teeth. Upper dental lamina straight, lower

curved, the latter projecting beyond the upper. Free border of the nasal

valve deeply emarginate. Skin smooth. Tropical seas, (derof, eagle;

/3drof, ray).

a. Disk twice as broad as long ; pale spots rather small. Atlantic Coast. NARINARI, 131.

aa. Disk more than twice as broad as long ; pale spots large. Pacific Coast. LATICEPS, 132.

131. AETOBATUS NARINARI, (Euphrasen).

(SPOTTED STING RAY.)

Disk twice as broad as long, its anterior borders a little convex, pos-
terior concave, outer angles pointed. Cephalic fin about i broader

than long. Teeth of the lower jaw straight or more or less angularly
bent. Tail 3 to 4 times length of disk. Brown, with small round pale

spots. (Dume"ril.) Tropical seas, north on the Atlantic coast to Vir-

ginia; not very common on our shores, (narinari, a Brazilian name.)
Eaia narinari, EUPHRASEN, Vet. Ak. Nya Handl., xi, 217, 1790, Brazil, (after narinari of

Marcgrave).

Raiaflagellum, BLOCK & SCHNEIDER, Syst. Ichth., 361, 1801, Corotnandel.

Aelobatis narinari, GUNTHER, Cat.,vin, 492,1870; DUMRIL, Elasmobranches, 641, 1870.

Raja quinqueaculeata, QUOY & GAIMARD, Voy. Uranie., 200, 1824.

Stoasodon narinari, JORDAN & GILBERT, Synopsis, 879, 1883.

Myliobatis eeltenkee, RUPPELL, Neu. Wirb., 70, 1835, Red Sea.

Goniobatis macroptera, MCCLELLAND, Calcutta Jour. Nat. Hist., 1841, i, 60, Bengal.

132. AETOBATUS LATICEPS, (Gill).

Disk rather more than twice as broad as long ;
fontanelle on top of head

gradually expanding backward; tail 4 to 5 times length of disk. Bluish

black with numerous rounded yellowish spots on head smaller than eye,
much larger on body, assuming on the pectoral the form of ocelli. Gulf
ofCalifornia to Panama, abundant southward, (latus, broad; -cejt>s,head).
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laliceps, GILL, Ann. Lye. Nat. Hist. N. Y. 1865, 137, locality unknown, received
from San Francisco. It has never been properly compared with A, narinari, and may
not be different.

56. MYLIOBATIS, Dum&il.

(EAGLE RAYS.)

f Cephaleutliertis, RAFINESQUE, Indice Ittiol. Sicil., 61, 1810, (maculatus, probably a deformed ray).

DVMKRIL in Cuvicr, Regne Animal, Ed. 1, n, 137, 1817, (aquila).

, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 331 (cespertilio= calij'ornictis) .

Disk broad, the outer angles acute. Cephalic fins forming a soft con-

vex appendage in front of snout. Jaws about equal. Median teeth very
broad, much broader than long in the adult, proportionally narrower in

the young. Several series of narrower teeth on each side of the median

series; teeth changing considerably with age. Free edge of the nasal

valve not deeply emarginate. Tail very long and slender, with a small

dorsal fin, and one or more serrated spines. Skin smooth or nearly so.

Size large. In all warm seas. (/uvMag, grinder ; /3<m'f, ray.)

MYLIOBATIS:

. Ventral fins moderate.

b. Teeth of main row 4 to 6 times as broad as long ;
skin smooth. FREMINVILLEI, 133.

HOLORHINVS, (6Aos, solid
; piv, snout):

<nt. Ventral tins large ; rhomboid, broader than long.

c. Teeth of main row 3 to 4 times as broad as long. CALIPORNICITS, 134.

Subgenus MYLIOBATIS.

133. MYLIOBATIS FREMINYILLEI, Le Sueur.

Disk broader than long ;
the breadth equal to the length of the tail.

Ventral fins much narrower than in C. californicus. Skin entirely smooth.
A blunt, whitish prominence over each eye. Muzzle prominent. Teeth
of the main row 4 to 6 times as broad as long; small teeth in 3 rows.

Reddish brown
;
tail nearly black. Cape Cod to Brazil

;
not uncommon.

(For Chretien Paulin de Fre*minville, a French naturalist.)

i, LE SITEUR, Jour. Ac. Nat. Sci. Phila., iv, 111, 1824, Rhode Island.

MyUobatig biiyiiunxtis, STORER, Proc. Bost. Soc. Nat. Hist., i, 1841, 53, Massachusetts.

dr/ilioh/dis bispinosus, DUMKRIL, Elasmobranches, 637, 1870.

Mi/Jiobatis acuta, AYRES, Proc. Bost. Soc. Nat. Hist., i, 65, 1841, Connecticut.

i, JORDAN & GILBERT, Synopsis, 51, 1883.

Subgenus HOLORHINUS, Gill.

134. MYLIOBATIS CALIFORNICUS, Gill.

(CALIFORNIA STING RAY; BATFISH.)

Disk not quite twice as broad as long ;
the wings anteriorly convex,

posteriorly somewhat concave. Cephalic fin very blunt, nearly 4 times

as broad as long. Tail nearly twice as long as the disk. Ventral

large, broader than long. Lateral teeth in 3 to 5 series on each side
;

median teeth only 3 to 4 times as broad as long, even in the adult. Skin

wholly smooth. Color dusky brownish
;
the young somewhat variegated.
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California from Cape Mendocino southward
; very common along mud

flats. Destructive to oysters.

Rhinoptera vespertilio, GIRARD. Proc. Ac. Nat. Sci. Phila., 1856, 137, Tomales Bay; not Myliobatis

vespertilio, BLEEKER, also a Myliobatis.

Holorhinus vespertilio, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 331.

Myliobatis californicus, GILL, Ann. Lye. Nat. Hist. N. Y., 1865, 137, (after Girard).

Myliobatis californicus, JORDAN & GILBERT, Synopsis, 61. 1883.

57. RHINOPTERA, Kuhl.

Rhinoptera, (KuHL), CUVIER, Regne Animal, Ed. 2, 1828, (marginata).

Zygobalis, AGASSIZ, Poissons Fossiles, in, 79, 1836, (jussieui).

Mylorhina, GILL, Ann. Lye. Nat. Hist. N. Y., 1865, 136, (lalandi).

Micromesus, GILL, I. c., (adspersus).

Disk broader than long, with the anterior angles more or less acute.

Snout more or less emarginate on the median line. Cephalic fin emar-

ginate and placed on a plane below the level of the pectorals, the snout

thus appearing 4-lobed. Free border of the nasal valve not emarginate.
Teeth in 5 to 20 rows, the median teeth enlarged or not, but often smaller

than in Cephaleutherus. Tail long, whip -like, with a small dorsal fin and a

serrated spine. Tropical seas. The species vary considerably in their

dentition. (>iv, snout; Trrepbv, fin.)

RHINOPTERA:

u. Teeth of middle of upper jaw much broader than those of sides, the lateral teeth gradually

diminishing.

b. Teeth in 7 rows
;
the median teeth above about 4 times as broad as long ;

breadth of disk

1% times its length. BONASITS, 135.

bb. Teeth in 7 rows, the median teeth 3% times as broad as long; breadth of disk 1%
times its length. STEINDACHNERI, 136.

MICROMESUS (juitKpd?, small; /ue'ao?, middle):
a. Teeth of middle of upper jaw not much larger than the outer teeth; teeth in many series.

c. Teeth of lower jaw in about 15 series; the teeth unequal but all small, the broadest

being those of the 6th to 8th series from the side which are twice as broad as long.

ENSENAD^K, 137.

Subgenus RHINOPTERA.

185. KHINOPTERA BONASTJS, (Mitchill).

(COW-NOSE RAY.)

Disk i broader than long; anterior borders almost straight, posterior

undulated; muzzle deeply emarginate; teeth in 7 rows in each jaw, the

median teeth above 4 times as broad as long, the others gradually dimin-

ishing outward. Tail very slender, a little longer than the disk. Skin

smooth or nearly so. Color brownish. Cape Cod to Florida; not rare;
feeds on mollusks.* (bonasus, buffalo.)

Raja bonasns, MITCHILL, Trans. Lit. and Phil. Soc. N. Y., 1815, 479, New York.
Raia quadriloba, LE SUEUR, Jour. Ac. Nat. Sci. Phila., i, 44, 1817, New Jersey.
Rhinoptera quadriloba, GC'NTHER, Cat., vm, 494,1870.

Rhinoptera quadriloba, DUMERIL, Elasmobranches, 648, 1870; JORDAN & GILBERT, Synopsis, 51, 1883.

<; ' He enters the bay and ranges very extensively on the flats where the soft clam lives. These
shellfish he is supposed to devour, for a shoal of cow-noses root up the salt-water flats as com-
pletely as a drove of hogs would do.

"
Mitchill.
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136. RHINOPTERA STEINDACHNERI, Evermann & Jenkins.

(GABILAN.)

Width of disk If times its length; anterior border nearly straight; tail

very slender, li to \\ times length of disk; muzzle emarginate; cephalic
tin a little broader than head; tail with 1 or 2 serrated spines, their

length 2 times eye. Skin everywhere smooth. Teeth in lower jaw in

7 series, 7 in the median series, 6 in each of the others. Median teeth

hexagonal, their length 3f in the breadth,which is nearly twice the breadth

of a tooth in the second series; this is again nearly twice as wide as

teeth in third series; upper teeth very similar to lower. Uniform dark

brown above, paler below. Gulf of California. (Named for Dr. Franz

Steindachner, director of the Museum at Vienna, one of the most accurate

and conscientious workers in ichthyology.)

Rhiiwpiern steindachneri, EVERMANN & JENKINS, Proc. U. S. Nat. Mus., 1891, 130, pl.l.fig.l,

Guaymas, Sonora, Mexico. (Type, No. 43235.)

Subgenus MICROMESUS, Gill.

137. RHINOPTERA ENSENADvE, Rosa Smith.

Teeth of lowei jaw in 14 or 15 series, all small, unequal in size, the

broadest being those of the sixth series from the left side, which are twice

as broad as long. Known only from a lower jaw picked up on the beach

at Ensenada, on Todos Santos Bay, in Lower California. (Smith.)

Rhinoptem e.w<te>, ROSA SMITH (MRS. 0. H. EIGENMANN), Proc. U. S. Nat. Mus., 1886, 220,

Ensenada, Lower California. (Type, No. 37966.)

Family XXVIll. MANTID^E.

(THE SEA DEVILS.)

Rays of enormous size, with the disk broader than long and the pectoral

fins not continued on the sides of the head, the anterior or cephalic

portion being separate, developed as 2 long horn-like or ear-like appen-

dages. Mouth wide, terminal or inferior. Teeth very small, flat or tuber-

cular, in many series, those of the upper jaw sometimes wanting. Eyes
lateral. Nostrils widely separated, their valves united, forming a flap as

wide as the cleft of the mouth. Tail long and slender, whip-like, with a

single dorsal fin at its base, and with or without a serrated spine. Ven-

tral fins not emarginate. Skin more or less rough. Males without differen-

tiated spines on the pectorals, the sexes similar. Ovoviviparous Genera

2; species about 7. Largest of all rays and among the largest of all fishes
;

found in the tropical seas. (MYLIOBATID^E, group CERATOPTERINA,
Giinther, Cat., vin. 496-498.)

a. Teeth in both jaws; mouth inferior. AODON, 58.

an. Teeth in lower jaw only; mouth terminal. MANTA, 59.

58. AODON, Lacepede.

Aodon, LACPDE, Hist. Nat. Poiss., i, 300, 1798, (wt.sxi/.w, French name only).

Aodon, RAFINESQUE, Indice, 46, 1810.

Manila, RAFINSSQITE, Indice d'lttiol. Siril., 61, 1810, (auricitlata r<l<>nhil<i).

Aptenmis, RAFINESQUE, I.e., 62, (fabroni = edentiitnx).
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Cephalopterus, (DUMERIL) Risso, Tchthyol. Nice, 14, 1810, (giorna edentula ; not of Geoffrey St.

Hilaire, 1809, a genus of birds).

Dicerobatus, BLAINVILLE, Jour, de Phys., 1816, 262, (mobular = edentula).

Cephaloptera, (DUMERIL) CUVIEK, Regne Animal, Ed. 1, n, 138, 1817, (giorna).

Aodon, LACEPEDE, Hist. Nat. Poiss., Edition Pillot, n, 55, 1830, (massassa).

Pterocephala, SWAINSON, Nat. Hist. Fishes, n, 321, 1839, (giorna).

Head free from pectoral fin, truncated in front, with the cephalic fin on

each side developed as a straight, horn-like appendage pointing forward.

Nostrils widely separated. Mouth inferior, wide. Teeth in both jaws

very small, flat, or tubercular, in many series. Tail very slender, with a

dorsal fin between the ventrals
;
the serrated spine present or absent.

Species about 5, in tropical seas, reaching an enormous size and therefore

not well known, (a, without
; bSovq ,

tooth
;
Modular is a name said to be

used for the European species, Aodon edentulus (Brunnich), in the Azores,
11 diable des Caraibes.")

138. AODON HYPOSTOMUS, (Bancroft).

Skin smooth; mouth inferior; anterior margin of pectoral straight;
the spiracles situated in a groove under anterior base of pectoral fin.

This species, described from Jamaica, is very imperfectly known, and

may be the same as Aodon olfersi (Miiller & Henle), afterward described

from Brazil. (VTTO, below ; oro/Lia, mouth.)

Cephalopterus hypostomus, BANCROFT, Proc. Comm. Zool. Soc., 1830, 134, Jamaica.

59. MANTA, Bancroft.

Mania, BANCROFT, Zool. Jour., 1828-1829, iv, 444, (mania = birosiris).

Ceratoplera, MULLER & HENLE, Plagiostomen, 186, 1838, (vampyrus = birostris).

Brachioplilon, NEWMAN, Zoologist, 1849, 74, (hamiltoni
= birostris).

Diabolichthys, HOLMES, Proc. Elliott Soc. Nat. Hist., 1856, 39, (elliotti= birostris).

Disk broader than long, its exterior angles acute, the posterior margins
of the pectorals concave. Head truncate in front

;
the cephalic fins long,

turned forward and inward. Mouth large, terminal. Teeth minute,

present in lower jaw only. Tail whip-like, often (always ?) without ser-

rated spine. Skin rough, with small tubercles. Two species known.

(mania, blanket, "a name used at the pearl fisheries between Panama and

Guayaquil to designate an enormous fish much dreaded by the divers,

whom it is said to devour after enveloping them in its vast wings."
Dum6ril.)

139. MANTA BIROSTRIS, (Walbaum).

(SEA DEVIL
;
DEVIL FISH ; MANTA.)

Disk not quite twice as broad as long. Tail about as long as the disk.

Teeth in about 100 longitudinal series, which are separated by distinct

interspaces. Skin of body and tail everywhere covered with small stellate

tubercles, rendering the surface very rough. Brownish, the margins of

the disk darker. Tropical waters of America
;
north to New Jersey and

San Diego ;
not rare on the Florida coast. Reaches a width of about 20

feet, one of the most enormous of aquatic vertebrates. (Ms, two ; rostrum,

snout.)
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Raw. biroslris, WALIIAUM, Artedi Piscium, 535, 1792, after Diabolus mannus Willughby, etc.

AWi ,H,tit<iti, BLOCK & SCHNEIDER, Syst. Ichth., 364,1801, Tropical America ; after liaierna-

natic, Lac6i>d'de.

i;,<j<t ,li,iblns HKtrinHit, BLOCH & SCHNEIDER, I. c., 368, 1801, India; after Willughby.
l!,ii<ijhnl-i<tla, LACEPEDE, Hist. Nat. Poiss., iv, 677, 1803, Gulf Stream, 58 N.
i'.-),halpleni. ritinpi/rus, MITCHILL, Ann. Lye. Nat. Hist. N. Y., 1823, 23, Delaware Bay.
C'i'it"i>tt'rn rainpi/ms, DvMERiL, Elasmobranches, i, 660,1870.

<'i>-(iipti't-<i /V//;//I//-HS, GUNTHEK, Cat., vin, 498,1870.

('.j
l hnl"l>tirn.t(jiorna, LE SUEUR, Jour. Ac. Nat. Sci. Phila., iv, 1824, 115, Georgia; (not Raja
<jii-)iu, Lacepede).

dphaloptera innntu, or Munta americana, BANCROFT, Zool. Journal, iv, 144, 1828, Jamaica.
(_'ei>ltl<>i>(ir<ijoh>ti, Mfi.LKH & HEXLE, Plagiostomen, 186, 1838, West Indies.

Brackioptilon hamUtoni, NEWMAN, Zool., 74, 1849, Gulf of California.

liiitliolichtlii/selliotti, HOLMES, Proc. Elliott Soc. Nat. Hist., 1856, 39, Charleston.
Mania liroslris, JORDAN & GILBERT, Synopsis, 52, 1883.

Subclass HOLOCEPHALI.

(THE CHIMERAS.)

Skeleton cartilaginous. Gill cavity with 4 clefts within, but having
one external opening only, which is covered by a fold of skin. No spir-
acles. Mouth inferior. Jaws with teeth, confluent into bony plates;

upper jaw, palate, and hyomandibular coalescent with the skull
;
intestine

with a spiral valve. Pectoral fins normally developed, placed low ;
ventral

tins abdominal, with claspers in the male. Derivative radii sessile on the

sides of the basal bones of the limbs. Skin scaleless, its muciferous sys-
tem well developed. This group contains a single order, CHIM.EROIDEI.

(HOLOCEPHALA, Cat., Gunther, vin, 348-352.) (6Aof, solid; e0a^ y head).

Order H. CHIM^EROIDEI.

(THE CHIM^EROIDS.)

Characters of the order included above. The group includes one exist-

ing family, CHIM.ERID.E. (xipatpa, chimaera; el6of t resemblance.)

Family XXIX. CHINLERIELE.

(THE CHIMERAS.)

Body elongate, rather robust anteriorly, tapering posteriorly. Head

compressed; mouth small, inferior, the upper lip deeply notched. Nos-

trils confluent with the mouth, separated by a narrow isthmus; jaws
with the -teeth confluent into 4 bony laminae above and 2 below. No
spiracles. Pectoral fins free, placed low

;
ventral fins abdominal, many-

rayed, provided in the male with claspers; dorsal fin usually divided,

anteriorly with a very strong spine, which is grooved behind; caudal

fin low, fold-like. Skin naked, rarely somewhat prickly. Lateral line

present, usually with numerous branches anteriorly. Three free gills

and 2 half gills, 1 on each side; isthmus moderate; gill rakers small.

Oviparous, the egg cases long, elliptical, with silky filaments. Genera 4,

(the following and Callorhynchus); species about 7. Fishes of singular

appearance, found only in the seas of the cold regions. Numerous
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extinct genera are also referred to this family. (CHIM.ERID.E, Giinther,

Cat., vm, 349-352).

CHIMJERIN.S;:

a. Snout short, soft, not terminating in a cutaneous flap; tail not bent upward.

b. Claspers in the male trifid; tail ending in a filament. CHIMERA, CO.

bb. Claspers in the male bifid; tail not ending in a filament. HYDROLAGUS, 61.

HARRIOTTIN^E:

a<i. Snout excessively long, with leaf-like lateral expansions; dorsal spine very large; claspers

small, simple. HABBIOTTA, 62.

60. CHIMERA, Linnaeus.

(ELEPHANT FISHES.)

Cltirmera, LINNAEUS, Syst. Nat., Ed. x, 1758, 236, (monslrosa).

Head somewhat compressed, the snout bluntish, protruding, fleshy,

not armed at tip with an appendage. Eyes very large, lateral. Teeth

rather strong. Lips thickish, the lower with a frenum. Lateral line

simple on the body, but forking anteriorly, forming several series of

mucous tubes on the head. Male with a club-shaped cartilaginous hook

on the head above the snout; this hook is curved forward and down-

ward, and is armed at its tip with decurved spines ;
its tip fitting into a

depression in front of the eyes ;
females without this appendage. Gill

opening small. Pectorals moderate; ventrals rather large, with large

bifid claspers in the male
;
male also with rough appendages at the base

of the ventrals, protruding from a sheath of skin. First dorsal triangu-

lar, preceded by a strong spine, which is grooved behind and serrated on

its edges ;
second dorsal and caudal fins low, often more or less notched.

Tail extending in the line of the axis of the body, more or less produced
in a filament at tip. Skin smooth. Fishes of singular appearance ;

mostly of the northern seas; not valned for food. (Xtpaipa, chiniaera, a

fabulous monster, with the head of a lion, body of a goat, and tail of a

serpent).

a. First dorsal almost continuous with second; body stout; pectorals reaching posterior end

. of ventrals. MONSTKOSA, 140.

aa. First dorsal well separated from second ; body slender; pectorals not nearly reaching

ventrals. AFFINIS, 141.

140. CHIMJERA MONSTBOSA, Lmnseus.

(CHIMERA.)

Tail ending in a very long rayless filament about as long as.body and

head. First dorsal fin close to second and subcontinuous with it, the

upper margin even, not notched except just in front of the low caudal

fin; pectoral reaching posterior extremity of ventrals. Each clasper of

the male with 2 long slender branches, each rather longer than snout,

the inner branch again divided into a simply cartilaginous styliform part,

and another coated with spiny membrane. Brown, marbled with lighter;

dorsal fins with a broad black margin. (Giinther.) Deep waters off the

coast of Europe ;
recorded by Poey at Matanzas, Cuba, (monstrosus,

monstrous.) (Eu.)
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< 'hinuera monstrosa, LINN/EUS, Syst. Nat., Ed. x, 1758, 236, Atlantic.

C'hiinura monstrosa, GuNTHER, Cat., vni, 349,1870; POEY, Synopsis, 445, 1868.

Cliininruargenlea, ASCANIUS ICONES, Rov. Nat., pi. xv, 1806.

Chimiem borealis, SHAW, Gen. Zool., v, 2, 365, pi. 157, 1804, after Linnaeus.

Clihnu* >\i meditermnea, Risso, Eur. Merid., in, 168, 1827, Nice.

Chimnra cristata, FABER, Fische Islands, 45, 1829, Iceland.

Callorhynchus centrina and C. atlanticus, GRONOW, Cat. Fishes, 15, 16, 1854, Atlantic.

141. CHIMERA AFFINIS, Capello.

Body more elongate than in C. monstrosa ; base of first dorsal equal to

interspace between them
;
second dorsal low, with a straight border

; pec-

toral not nearly reaching ventrals
;
caudal very small, ending in a minute

iilament
; cephalic appendages with 5 spines on the inner surface

;
clas-

pers in male trifid, the division of the 3 portions at f the length from

the base, the cylindrical portion larger, different in form from the others.

(Capello.) L. 3 feet. Deep waters of the Atlantic, off Portugal and off

the American Coast from Cape Cod northward, (affinis, related to Chimcera

monstrosa.) (Eu.)

Chimiera affinis, CAPELLO, Jour. Soc. Math. Lisbon, iv, 1868, 314, pi. in, Coast of Portugal;

GUNTHER, Cat., viu, 350,1870.

Cltimicra phimbea, GILL, Proc. Philos. Soc. Wash., Dec. 22, 1877, Gulf stream off Cape Cod.

Chimsera plnmbea, JORDAN & GILBERT, Synopsis, 54,1883.

Chimnra abbreviata, GILL, Proc. U. S. Nat. Mus., 1883, 254, Lat. 40 N., Long. 60 W. (Type,

No. 33435.)

61. HYDROLAGUS, Gill.

Hydrolagus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 331, (colliei).

This genus is very close to Chimcera, differing chiefly in the form of its

claspers, which are simply bifid, the 2 parts subequal. The tail is not

produced in a filament. The single species lives in the North Pacific, in

water of moderate depth, (vdup, water; Aaywf, hare, from the form of

the lips and teeth.)

142. HYDROLAGUS COLLIEI, (Lay & Bennett).

(RATFISH ; ELEPHANT FISH.)

Body anteriorly stoutish, tapering into a slender tail, which is not pro-

duced in a filament. Pectorals about as long as head, reaching about to

base of ventrals. Dorsal spine f the length of the head. Second dorsal

low, highest in front, then very low, then higher, ending abruptly just

before the beginning of the upper caudal fold; a small fold between

first and second dorsal, free from both; lower caudal fold higher than

upper, neither quite reaching the tip of the tail. No distinct anal fin.

Color grayish, with numerous round white spots; both dorsals edged with

blackish. L. 2 feet. Pacific coast from Monterey northward to Alaska;

very abundant in cold waters at a moderate depth ; rarely used as food.

(A personal name).

Chimsera colliei, LAY & BENNETT, Beechey'n Voy., Zool., 71, 1849, North Pacific; G(JNTHEB,

Cat., vni, 350,1870; JORDAN & GILBERT, Synopsis, 55,1883.
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62. HARRIOTTA, Goode & Bean.

Harriotta, GOODE & BEAN, Oceanic Ichthyology, 32, 1894, (raleighana).

Snout exceedingly elongate, with a cartilaginous midrib, and foliaceous

lateral expansions of the skin at its base. Two dorsal fins, the anterior

with an immense triangular spine, finely serrated upon its lateral edges,

Anal fin reduced to a cutaneous fold. Longitudinal axis of the tail nearly

the same as that of the trunk, very elongate, with filamentous tip, the

fin below much more extensive than that above. No cephalic organ.

Gill openings lateral, separated by a wide isthmus. Claspers small and

simple. (" Named in honor of Thomas Harriott, the most eminent philos-

opher and naturalist of his day in England, who was a member of

Raleigh's Roanoke colony in Virginia in 1585, and who published the first

work in English on American natural history.")

148. HARRIOTTA RALEIGHANA, Goode & Bean.

Tail extended in a very long filament, much longer in the older indi-

viduals than in the young ;
not present in very young. First dorsal fin

separated from the second by an interval nearly equal to the diameter of

the eye in the older individuals, very much greater in the younger ones,

in which the cartilaginous portion is exceedingly narrow and high;
Second dorsal fin long and low, its height about equal to diameter of the

eye, its length equal to that of head. Dorsal spine very strong; its

length in the older individuals equal to the distance from its own base

to the origin of the second dorsal; in the young it is proportionately

much longer and stouter
;
a double row of strong spines in advance of

the second dorsal, and in the notch between the second dorsal and its

continuation upon the upper part of the tail
;
a similar group of at least

6 strong spines upon the top of the head back of the interorbital space,

and surrounded by the curve of the forward extension of the lateral line.

Traces of these spines may be felt beneath the skin in older individuals

of both sexes. Clagpers in the young male examined, small and simple,

in length scarcely equal to | the long diameter of the eye. Pectoral

fins immense, wing-like, rounded in the young, subfalcate in the older

individuals
;
inserted slightly in advance of the origin of the first dorsal,

and extending in the older forms beyond the root of the ventral. Ven-

trals also subfalcate
;
similar in form and appearance to the pectoral, and

extending to a point at f the distance from the origin to the end of the

second dorsal
;
in length little less than i the snout. In the young the

ventrals are placed somewhat farther back and reach to a point under

the origin of the third section of the dorsal fin. Tail prolonged in a

slender filament, and in the older individuals the cutaneous flap upon its

lower edge is 3 or 4 times as deep as that above, and extends beyond it

anteriorly and posteriorly. In the younger specimens the upper and

lower flaps are about equal in height, and the upper flap extends far in

advance of the insertion of the lower one. Lateral line extending in a

straight line from a point beneath the origin of the first dorsal approxi-

mately to the middle of the lower caudal lobe, which it follows along
its base for the remainder of its course

;
in advance of the dorsal fin it
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bends downward in an elliptical course, and then rises vertically from

the occiput to join its counterpart from the other side; bridle-like

extensions of the same system extend on the sides of the head under

the eyes, curving upward in front of the eye, then downward and joining
on the underside of the snout to a branch running from beneath the eye
downward to the base of the pectoral in the young, or under the throat to

a junction in the older ones, and also forward from the same point under

the eyes to join on either side the circle which surrounds the mouth.

An elaborate system of mucous pores upon all sides of the snout
;
on the

under surface of the snout in 4 longitudinal series. In the older indi-

viduals there is an extension of the lateral line system on either side of

the midrib on the snout to its tip, and there are also symmetrical contin-

uations of the same upon the under surface of the snout. Color brown
;

caudal filament pale. Eye 5 in snout in the older specimens, and the

distance between the eyes is equal to their diameter. Four specimens

known, the largest, a female (No. 39415, U. S. N. M.), 25 inches in length,

from 39 W 30" N. lat., 70 30' 45" W. long., in 1,081 fathoms, taken by
the steamer Albatross. Another, a male (No. 38200, U. S. N. M. ), 19$ inches

in length, was taken by the Albatross in 36 45' N. lat., 74 28' 30" W.

long., at a depth of 781 fathoms. A third, a young individual (No. 35520,

U. S. N. M.), 4 inches in length, was obtained by the Albatross in 39 37'

45" N. lat., 71 18' 45" W. long., in 991 fathoms. Still another (No.

35631), was taken at station 2235, lat. 39 12', long. 72 03/
30", 707 fath-

oms. (Goode&Bean.) (Named in honor of Sir Walter Raleigh, by whom
the first English scientific explorer was sent to the New World.)
H'trriottiimleighana, GoooE & BEAN, Oceanic Ichthyology, 33, 1894, 39 N., 70 W.

With this extraordinary creature we close the Selachian series and take

up the group of Ganoids, from which stock the true fishes of the present

day, as well as all the higher vertebrates, seem to be descended. The
old Ganoids were doubtless largely amphibious. The group has appar-

ently early differentiated into the lung-bearing series, from which the

two orders of the Dipnoi and the Batrachia are descended, and the aquatic

series, in which the lung becomes degraded to a swim bladder, the last

being the ancestors of the true fishes.

Subclass TELEOSTOMI.

(THE TRUE FISHES.)

Skeleton usually bony, sometimes cartilaginous. Skull with sutures;

membrane bones (operclo, preopercle, etc.) present; gill openings a single

slit on each side
; gills with their outer edges free, their bases attached

to bony arches, normally 4 pairs of these, the fifth pair being typically

modified into tooth-bearing lower pharyngeals; median and paired fins

developed, the latter with distinct rays. Ova small; no claspers. Heart

developed, divided into an auricle, ventricle, and arterial bulb. Lungs

imperfectly developed or degraded to form a swim bladder, or entirely

absent.

F. N. A. 8
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We here include under one head the GANOIDS and the TELKOSTS. The
former group is chiefly composed ofextinct forms. While many of its rep-

resentatives are extremely dissimilar to the bony fishes, there is a gradual
series of transitions, and between the CYCLOGANOIDEA of the GANOIDS and

the CLUPEOIDS and others of the true TELEOSTS, the resemblance is much

greater than that between the CYCLOGANOIDEA and many other GANOIDS.

The GANOIDS are, in fact, the most generalized of the true fishes, those

nearest the stock from which the TELEOSTS on the one hand, and the

DIPNOI and BATRACHIA on the other, have sprung. The real value or

rank of some of the current orders or suborders is still doubtful. (rtAffof,

perfect; ar6fj,a, mouth.)

Omitting orders not represented in our waters, we have the following

analysis of

ORDERS OP TRUE FISHES.

a. Arterial bulb muscular with numerous valves; optic nerves forming a solid chiasma; ven-

trals abdominal; air bladder with a well developed duct; tail strongly heterocercal

throughout life; some fins usually with fulcra. (Series Ganoidei.)

CHONDROGANOIDEA :

b. Skeleton cartilaginous; ventrals with an entire series of basilar segments.

c. Maxillary and interopercle obsolete; skin naked; air bladder cellular.

SELACHOSTOMI, I.

cc. Maxillary and interopercle present; skin with bony shields; air bladder simple.

CHONDBOSTEI, J.

HOLOSTEI OR HYOGANOIDEA:

bb. Skeleton bony; ventrals with basilar segments rudimentary; air bladder cellular.

d. Vertebrae opisthocoelian (concavo-convex); maxillary transversely divided into sev-

eral pieces; scales rhombic, enameled plates. RHOMBOGANOIDEA, K.

del. Vertebrae amphicosliau (double concave); maxillary not transversely divided; scales

cycloid. CYCLOGANOIDEA, L.

aa. Arterial bulb thin, with a pair of opposite valves; optic nerves crossing, not forming a

solid chiasma. (Series Teleostei.)

e. Anterior vertebra (about 4), much modified, cob'ssified and provided with ossictila aud-

itus, or weberian apparatus; shoulder girdle suspended from the skull by a bony

post-temporal; mesocoracoid arch well developed. Air bladder (if present) connected

by a slender air duct with the intestinal canal, this persistent throughout life;

ventral fins (if present) abdominal, without spines, their basilar segments rudi-

mental. (OSTARIOPHYSI.)

/. Maxillary bone imperfect, forming the base of a conspicuous barbel; no suboper-

cle nor symplectic bone; no scales; supraoccipital and parietals coossified.

NEMATOGNATHI, M.

ff. Maxillary bone perfect (rarely wanting) and never entering into the base of a

barbel; subopercle and symplectic present; scales usually present.

PLECTOSPONDYLI, N.

ee. Anterior vertebrae unmodified, similar to the others, or more elongate ; separate and

without ossicula auditus. (Descendants of Holostean Ganoids.)

g. Body eel-shaped, provided with very many (100 to 250) vertebrae; scales minute or

wanting; no ventral fins; gill openings restricted.

h. Gill arches 4 pairs; the hindmost being modified as pharyngeal bones; pal-

atopterygoid arch present.

i. Premaxillary, maxillary, and palatine bones well developed and distinct

from each other as in ordinary fishes; no paired fins; gill openings

confluent; shoulder girdle.joined to the cranium in our species (but

not in all). SYMBRANCHIA, 0.
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u. Premaxillaries and maxillaries present, united by suture aud immovably
connected to the cranium; otherwise aa in Ayodvs. CARENCHELI, P.

Hi. Pieiiwxillary atrophied or lost; maxillaries lateral, more or lea conflu-

ent with the palatines; shoulder girdle not attached to the skull.

APODES, Q.

hh. (Jill aivhes "> or (', pairs; the posterior not modified iuto pharyn^eals, and all of

them, as well as the shoulder girdle, disconnected from the cranium; no

palutopterygoid arch ;
no opcrcular elements. LYOMKRI, R.

gg. body not truly eel-shaped; the vertebrae usually in moderate or rather largo num-

ber (14 to 150); ventral fins usually present; gill openings typically ample;

premaxillary always present, aud maxillary usually so; shoulder girdle near the

cranium, usually but not always attached to it.

j. Hypercoracoid aud hypocoracoid coalesced in a single lamellar imperforate

plate; scapular arch formed of proscapula
'

and postteniporal, the latter

impinging on supraoccipital only; dorsal fin with many spines.

HETEEOMI, V.

jj. Hypercoracoid and hypocoracoid imperfectly differentiated, represented by a

cartilaginous strip or plate, not perforate, and without separate actinosts;

ventral* abdominal; no fin spines. XENOMI, W.

jj}. Hvporcoracoid and hypocoracoid well developed, not coalescent.

k. Interclavicles present; air bladder without duct; ventrals abdominal or sub-

abdominal, if present; no mesocoracoid.

I. Gills pectinate; gill openings large; dorsal aud ventral usually with

spines. HEMIBRANCHII, Z.

U. Gills tufted; gill openings very small; opercle a simple plate; skin

with bony plates. LOPHOBRANCHII, AA.

kk. Interclavicles wanting, so far as known.

TM. Preopercle entirely detached from the suspensorium, rudimentary and

attached only to lower jaw, its normal position taken by the sub-

opercle; no spines; no mesocoracoid. LYOPOMI, U.

mm. Preoperclo normally connected.

n. Mesocoracoid well developed; fins without spines; air bladder with

a persistent duct; pectoral fins inserted low; ventrals abdominal.

ISOSPONDYLI, S.

nn. Mesocoracoid always wanting.

o. Ventral fins abdominal, without spines; no true spines in dor-

sal or anal fins,

p. Air bladder with a persistent duct; lower pharyngeals

separate.
*

q. Shoulder girdle not connected with the skull in the

usual way, the post-temporal barely touching the

cranium. (Mostly deep-sea fishes, with weak

skeletons.) INIOBII, T.

qq. Shoulder girdle connected with the skull by a bifid

post-temporal. (Mostly fresh-water fishes, the

skeleton well ossified. ) HAPLOMI, X.

pp. Air bladder without duct in adult; lower pharyngeals

fully united. SYNENTOGNATIII, Y.

oo. Ventral fins usually anterior in position ; spines usually

present in the fins; pectoral fins not on the plane of the

abdomen ; parietal bones usually separated by the

supraoccipital. (Spiny-rayed fishes chiefly.)

r. Pectoral fins not pediculate, the gill openings in

front of them. ACANTHOPTEKJ, I5B.

rr. Pectoral fins pediculate, the basal bones reduced

in number and elongate; gills in the axil of

the pectorals. PEDICULATI, CC.
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Series GANOIDEI.

(THE GANOID FISHES.)

The name GANOIDEI was first used by Agassiz, for those fishes which are

armed with bony plates, instead of regular cycloid or ctenoid scales.

Later, Johannes Miiller restricted the group to those fishes thought to

show more or less distinct reptilian or batrachian affinities, and especially,
affinities with the mailed fishes of the Devonian and Carboniferous ages.
The group is a heterogeneous one, and one practically scarcely susceptible
of definition. In some of the GANOIDS, the air bladder still retains its

original function, a lung. The existence of the solid optic chiasma, tbe

presence of several valves in the arterial bulb, and of a more or less devel-

oped spiral valve in the rectum, distinguish the living GANOIDS from all

TELEOSTS, but none of these characters can be verified in the extinct

forms. We begin the series with forms having the skeleton still cartila-

ginous as in the sharks, but even less developed, (ydvoc, splendor, from
the enameled scales.)

CHONDROGAIVOIDEA.

(THE CARTILAGINOUS GANOIDS.)

Skeleton chiefly cartilaginous, the vertebral column entirely so, the

vertebral segments little developed, arranged along the notochord. Ante-

rior vertebrae simple, imperfectly formed. Ventral fins abdominal, with
an entire series of basilar segments. No suboperculum or preoperculum.

Branchiostegal single or wanting ;
a mesocoracoid arch

;
no symplectic

bone. Mesopterygium distinct; interclavicles present.* Arterial bulb

with several pairs of valves. Optic nerves forming a chiasma. Intestine

with a spiral valve. Air bladder connected by a duct with the resophagus.
Tail heterocercal, its fin with fulcra. Skin naked or armed with bony
plates, never with true scales. This group comprises two orders. Its

place seems to be intermediate between the Sharks and the Catfishes,

though without close relation to either. (CHONDROSTEI, Giinther, Cat.,

vin, 332-347.) (x'ovdpos, cartilage ; Ganoidea.)

ANALYSIS OF ORDERS OF CHONDROGANOIDEA.

a. Maxillary and interoperclo obsolete; skin naked; brauchihyals cartilaginous; air bladder

cellular. SELACHOSTOMI,-!.
ao. Maxillary and interopercle present; skin with bony shields; branchihyals osseous; air

bladder simple. CHONDUOSTEI, J.

Order I. SELACHOSTOMI.

(THE PADDLE-FISHES.)

Notochord persistent, the division into vertebrae imperfect. Mesocora-

coid developed; no symplectic bone; premaxillary forming border of

mouth; no suboperculum, preoperculum, nor interoperculum ; mesopte-

* The osteological characters here and in some other parts of this work are partly taken from
Cope's "Contribution to the Ichthyology of the Lesser Antilles," Trans. Am. Phil. Soc., 1870.
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rygium distinct; basihyals and superior ceratohyal not ossified; inter-

clavicles present ;
maxillaries obsolete

; branchihyals cartilaginous. This
order contains but one family, POLYODONTID/E. (aeAa^y, shark; aro^a,

mouth.)

Family XXX. POLYODONTHXE.
(THE PADDLE-FISHES.)

Body fusiform, little compressed, covered with mostly smooth skin.

Snout prolonged, expanded into a thin flat blade, the inner portion formed

by the produced nasal bones, the outer portion with a reticulate bony
framework, the whole somewhat flexible. Mouth broad, terminal, but

overhung by the spatulate snout, its border formed by the premaxillaries,
the maxillaries being obsolete; jaws with many fine deciduous teeth;
similar teeth on palatines ;

no tongue. Spiracles present. Operculum
rudimentary, its skin produced behind into a long acute flap ;

no pseudo-

branchia}, or opercular gill; gills 4$; gill rakers long, in a double series

on each arch, the series divided by a broad membrane
; gill membranes

considerably connected, free from the isthmus
;
a single broad branchios-

tegal. No barbels. Nostrils double at base of blade. Lateral line con-

tinuous, its lower margin with short branches. Dorsal fin well back, of

soft rays only ;
anal similar, rather farther back; tail heterocercal, the

lower caudal lobe well developed, so that the fin is nearly equally forked
;

sides of the bent portion of the tail armed with small rhombic plates ;

caudal fin with fulcra. Pectorals moderate, placed low ;
ventrals abdom-

inal, many-rayed. Air bladder cellular, not bifid
; pyloric coeca in the form

of a short, broad, branching, leaf-like organ ;
intestine with a spiral valve.

Two species known Polyodon spathula and Psephurus gladius; singular

fishes, inhabiting the fresh waters of the United States and China. They
feed chiefly on mud and minute organisms contained in it, stirring it up
with the spatulate snout. (POLYODONTID.E, Giinther, Cat., vm, 346-347.)

n. Gill rakers very fine and numerous; caudal fulcra small and numerous. POLYODON, 63.

63. POLYODON, Lacepede.

(PADDLE-FISHES. )

Pohfotlon, LAcfipiDE, Hist. Nat. Poiss., i, 402, 1798, (feuille); French name only.

7'o///o,/oM, BLOCII & SCHNEIDER, Syst. Ichth., 457, 1801, (folium).

Ryttiilttrifi, SHAW, Gen. Zool., v, 302, 1804, (reticulala).

Plntimstra, LE SiiEUR, Jour. Ac. Nat, Sci. Phila., I, 1817, 227, (edenlula).

ri,tnm>lrn
t K.VFiNF.SQUE, Ich. Oh., 83, 1820, (edentula).

RAFINESQUE, Ich. Oh., 87, 1820, (maculatm).

Gill rakers exceedingly numerous, very slender
; spatula broad. Caudal

fulcra 13 to 20 in number, of moderate size. Characters otherwise those

of the family. Rivers of the middle United States. (TroMf, many; ofJo>f,

tooth.)
144. POLYODON SPATHULA, (Walbaum).

(PADDLE-FISH; SPOON-BILL CAT; DUCK-BILL CAT; SPADE-FISH.)

Opercular flap very long, nearly reaching to ventrals
; premaxillary

extending far behind the small eye. Skin smooth, or nearly so, except the
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rhombic plates on the sides of the tail. Ventrals near the middle of the

body; dorsal well behind them
;
anal mostly behind the dorsal, and some-

what larger; these fins somewhat falcate. Fin rays slender. Spiracle
with a minute barbel. Isthmus papillose in the young. Spatula broad,

2^ to 4 times in length, proportionately longer in young. Head, with

opercular flap, more than \ length; head, without spatula flap, about 5.

Color pale olivaceous. D. 50 to 60
;
A. 50 to 65 ; V. 45. L. 5 to 6 feet.

Mississippi Valley and rivers of the southern States
; generally abundant

in the larger streams
;
also known from Lake Erie. A singular fish of

rather sluggish habits, the flesh coarse, resembling that of the larger cat-

fishes, but inferior in quality, (spathula, spatula.)

Squalus spathula, WALBAUM, Artedi Pise., 522, 1792, after Spathula of Rozier, Jour. Phys., 1774,

384, pi. 2.

"Polyodon /euitfe," LAC^PEDE, Hist. Nat. Poiss., i, 402, 1798, locality unknown.

Polyodon folium, BLOCH & SCHNEIDER, Syst. Ichth., 457, 1801, after Lacepede.

Spaiularia reticulata, SHAW, Gen. Zool., v, 362, 1804, after Lac6pede.

Plalirostra edentula (adult), LE SUETIR, Jour. Ac. Nat. Sci. Phila., i, 1817, 227, Ohio River.

Polyodon folium, GIJNTHER, Cat., vnr, 346, 1870.

Polyodon spathula, JORDAN & GILBERT, Synopsis, 83, 1883.

Acipenser lagenarius, RAFINESQTJE, Ich.Oh.,86,1820, Ohio River.

Procerus maculatus, St. Genevieve, Missouri, and Proceros vittatus, Lake Ontario, RAFIN-

ESQTJE, Ich. Oh., 8fi, 87, 1820.

Planirostra spatula, OWEN, Osteol. Cat., I, 83, 1853.

Order J. CHONDROSTEI.

(THE STURGEONS.)

Notochord persistent, the cartilaginous vertebrae imperfectly developed.
A mesocoracoid. No symplectic bone. Maxillary present. No eub-

operculum or preoperculum. Interoperculum present. Mesopterygium
distinct. Interclavicles present. Basihyals and superior ceratohyal not

ossified. Branchihyals osseous. This group is composed of the single

family ACIPENSERID/E. (xovdpoc, cartilage; bortov, bone.)

Family XXXI. ACIPENSERID^E.

(THE STURGEONS.)

Body elongate, subcylindrical, armed with 5 rows of bony bucklers,

each with a median carina which terminates in a spine, which sometimes

becomes obsolete with age ;
a median dorsal series, and a lateral and

abdominal series on each side, the abdominal series sometimes decidu-

ous; between these the skin is rough with small irregular plates. Head
covered with bony plates joined by sutures; snout produced, depressed,

conical, or subspatulate. Mouth small, inferior, protractile, with thick-

ened lips. No teeth. Four barbels in a transverse series on the lower side

of the snout in front of the mouth. Eyes small
;
nostrils large, double, in

front of eye. Gills 4; an accessory opercular gill; gill membranes united

to the isthmus
;
no branchiostegals. Maxillary distinct from the premax-

illary. Head covered with bony plates united by sutures. Fin rays

slender, all articulated
;
vertical fins with fulcra. Pectorals placed low

;

ventrals many-rayed, behind middle of body; dorsal placed posteriorly ;
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anal somewhat behind it, similar; tail heterocercal, the lower caudal lobe

developed; the upper lobe of the tail covered with rhomboid scales. Air

bladder large, simple, connected with the cesophagus. Pseudobrauchi;u

small or obsolete. Stomach without blind sac; rectum with a spiral valve;

pancreas divided into pyloric appendages.

Largo fishes of the seas and fresh waters of northern regions, feeding on

small animals and plants sucked in through the tube-like mouth. Most
of the species are migratory, like the salmon, which are found in the same
waters. Genera 2; species about 20; although more than 5 times that

number have been described. The American species especially have been

unduly multiplied, particularly by Auguste Dume'ril, who has found up-
wards of 40 of them in the museum at Paris. But 6 American species are

known to us, and we doubt if any more exist. The changes with age are

considerable
;
the snout, in particular, becomes much shorter and less acute,

and the roughness of the scales is greatly diminished
;
the ventral shields

sometimes disappear altogether. The number of plates, although one of

the best specific characters, is subject to considerable variation. (AciPEN-

SERID.E, Gunther, Cat., vm, 332-345.)

a. Spiracles present; Bnout subconic; rows of bony shields distinct throughout; the tail not

depressed nor mailed; gill rakers lanceolate. ACIPENSER, 64.

a<i. Spiracles obsolete; snout subspatulatc; rows of bony shields confluent behind the dorsal so

that the depressed tail is completely mailed; gill rakero small, fan-shaped, ending in

3 or 4 points. SCAPHIRHYNCHUS, 65.

64. ACIPENSER, Linnams.

(STURGEONS.)

Acipenser, (ARTEDI), LINNJEUS, Syst. Nat., Ed. x, 1758, 237, (stario).

Star-to, RAFINESQTJE, Indico Itt. Sicil., 41, 1810, (sturio).

Slerlelus, RAFINESQUE, Ich. Oh., 79, 1820, (serotinus).

Dinectus, RAFINESQUE, 7. c., 82, (truncates).

Huso, BRANDT & RATZEBURG, Medizin. Zool., n, 3, 1833, (huso).

Sterktus, BRANDT & RATZEBURG, L c., 3, (ruthenus).

Helops, BRANDT & RATZEBURG, L c., 3, (slellatus).

Lioniscus, FITZINGER & HECKEL, Ann. Wien. Mus., 370, 1836, (glaber).

Antaceus, BRANDT, Bull. Ac. Sci. Petersb., v, 138, 1865, (schypa).

Snout subconical, more or less depressed below the level of the fore-

head. A small spiracle over the eye. Caudal peduncle moderately long,

deeper than broad, the rows of bony bucklers distinct to the base of tho

caudal fin. Tail not produced into a filament, its tip surrounded by the

caudal rays. Gill rakers small, narrowed or lanceolate. Pseudobranchiic

present. Species numerous in all northern rivers and seas, (acipenser,

sturgeon.)

a. Plates between ventrals and anal small, in 2 rows of 4 to 8; space between dorsal and lateral

shields with stellate plates of moderate size, in about 5 rows, interspersed with smaller

ones. Dorsal shields about 12; lateral about 45; ventral about 2. D. 47 ;
A. 29. Color

plain grayish. TRANSMONTANUS, 145.

aa. Plates between ventrals and anal large, in 1 row, or in 2 rows anteriorly and 1 posteriorly,

of 1 to 4 plates each.

b. Space between dorsal and lateral shields with stellate plates of rather lur-e isi/.e, in f.

to lOseries; last dorsal shield of moderate size, more thau % length of oue licfore it.
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c. Shields all roughly striated aud ridged; anal nearly as long as dorsal and almost

entirely behind it. D. 33
;
A. 22. Dorsal shields about 9; lateral about 26;

ventral about 8. Color decidedly greenish. MEDIROSTRIS, 146.

cc Shields not roughly striated; anal a little more than % length of dorsal and

almost entirely below it. D. 38
; A. 27. Dorsal shields about 10; lateral 29;

ventral 9. Color grayish. . STURIO, 147.

bb. Space between dorsal and lateral shields with minute spinules in very many series.

d. Last dorsal shield of moderate size, more than % the one before it. Anal 1*> in

dorsal and beginning below its middle. Dorsal shields about 15; lateral 38;

ventral 10. D. 35; A. 37. RUBICUNDUS, 148.

dd. Last dorsal shield very small, Jess than % length of the one before it; dorsal

shields 11; lateral 32; ventral 9. D. 41; A. 22. Anal entirely below dorsal and

% as long. BEEV1HOSTRUM, 149.

145. ACIPENSER TRANSMONTANUS, Richardson.

(WHITE STURGEON; OREGON STURGEON; SACRAMENTO STURGEON.)

Color dark grayish, scarcely olive tingedj and without stripes. Dor-

sal shields mesocentrous, with a compressed bluntish spine, which is

anteriorly often serrated, and followed behind by a compressed keel. Skin

with stellate roughnesses, but smoother than in A. medirostiis. Space
between lateral shields with stellate plates of moderate size, in about 5

series interspersed with smaller ones
;
last dorsal shield i length of one

before it. Snout sharp in the young, becoming rather blunt and short

in the adult, when it is considerably shorter than the rest of the head.

Barbels rather nearer to the tip of snout than to the mouth. Gill rakers

comparatively long, more than 3 times as high as broad, about 26 in

number. Upper lobe of tail with rhombic plates. First caudal fulcrum,

above and below, enlarged and granular. Lower lobe of caudal rather

sharp and long, not much shorter than upper. Dorsal plates 11 or 12
;

lateral 36 to 50, usually about 44
;
ventral 10 to 12. Anal fin below dorsal,

its base about i as long. D. 45 (44 to 48); A. 28 to 30. Depth 7 in length ;

head 4. Pacific coast from Alaska south to Monterey, ascending the

Sacramento, Columbia, and Fraser rivers in large numbers in spring.

It reaches a weight of 300 to 600 pounds, and is largely used as food, but

is rather coarse, (transmontanus, beyond mountains.)

Acipemer transmontanus, RICHARDSON, Fauna Bor. Amer., in, 278, 1836; Fort Vancouver.

Acipemer brachyrhynchus, acd acutiroslris (youug), AYRES, Proc. Cal. Ac. Sci., 1854, 15, 16, San

Francisco.

Acipenser transmontanus and brachyrhynchus, GUNTHER, Cat., vin, 336, 337, 1870.

Acipemer transmontanus, JORDAN & GILBERT, Synopsis, 86, 1883.

f Acipenser aleuleitsis, FITZINGER & HECKEL, Ann. Wien. Mus., 1836, Aleutian Islands, after

Pallas.

Acipemer caryi, ayresi, and putnami, DUMERIL, Nouv. Arch. Mus., in, 169, 171, 178, 1867, San

Francisco.

Acipenser transmontanus, KIBSCH & FORDICE, * Proc. Ac. Nat. Sci. Phila., 1889, 254.

146. ACIPENSER MEDIROSTRIS, Ayres.

(GREEN STURGEON.)

Color olive-green, with an olive stripe on the median line of the belly

and one on each side above the ventral plates, these stripes ceasing

* This paper contains descriptions and synonymy of all the American Sturgeons.
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opposite the vent. Shields generally opisthocentrous with a strongly
hooked spiue; the surface very rough. Space between lateral and dorsal

rows of shields with about 5 series of stellate plates interspersed with
smaller ones

;
last dorsal shield moderate

;
more than \ the one before

it. Snout about as in A. transmontanus, sharp in the young, becoming
blunt with age, usually rather shorter than the rest of head. Barbels

nearly midway between tip of snout and mouth. Gill rakers scarcely

higher than broad, about 17 in number. Upper lobe of tail with some
scattered plates. Caudal fulcra not enlarged. Lower lobe of caudal

short and blunt, little more than \ the length of the upper. Dorsal

plates 10 (9 to 11); lateral 26 to 30; ventral 9 (7 to 10). Anal nearly
as long as dorsal and mostly behind it. D. 33 to 35; A. 22 to 28. Depth
7| in length ;

head 4. Pacific coast, ascending the rivers from San
Francisco northward, reaching a large size

;
less abundant than A. trans-

montanun, and smaller in size
;
not used for food, being reputed poisonous.

(medium, moderate; nostrum, snout.)

Acipenser /</. </<>.,. tnx, AYRES, Proc. Cal. Ac. Sci., i, 15, 1854, San Francisco; GCNTHER, Cat.,

vin, 342, 1870; JORDAN & GILBERT, Synopsis, 86, 1883.

Arlfn-n.-ifi- tjii>*i:;ii, alexandri, and cligopeltis, DUMRIL, Nouv. Arch. Mus., in, 181, 183, 184, 1867,

San Francisco.

A<'i)n'Hx>r <ujs*i::i, GTNTHER, Cat., vm, 344,1870.

Ai-qi, liter itrntiroxtriit, GlJNTHER, Cat., VIII, 344, 1870.

'M, KIUSCH & FORDICE, I. c., 249, 1889.

147. ACIPENSER STUR1O, Linnams.

(COMMON STURGEON.)

Shields not strongly striated
;
stellate plates small, in about 10 rows,

with smaller ones interspersed; last dorsal shield moderate, more than

| length of one before it. Snout rather sharp, nearly as long as the

rest of the head, becoming comparatively shorter and blunter with age.
Barbels nearly midway between mouth and tip of snout, shortish, not

reaching the mouth. Gill rakers small, slender, pointed, sparse, not

longer than the pupil. Fulcra roughish, not enlarged. Lower lobe of

tail rather sharp. Anal more than % dorsal, placed mostly below it.

Anterior rays of pectoral thickened. D. 38; A. 27. Dorsal plates 10 to

14; lateral 29 (27 to 36); ventral plates 9 (8 to 11). Olive gray, paler
below. Atlantic coasts; ascending rivers of northern Europe and the

United States.

The American Sturgeon (var. oxyrhynchus , Mitchill) has the number
of lateral plates generally fewer (27 to 29 instead of 29 to 36, as in Euro-

pean examples). The stellate ossifications are also said to be somewhat,

rougher than in the European form. New England to Carolina; abun-

dant. (sturio, sturgeon.) (Eu.)

Acipetmer slnrin, LINNAEUS, Syst. Nat.,x, 1758, 237; GUNTHER, Cat., vm, 342, 1870.

Acipenser onjrliynchus, MITCHILL, Trans. Lit. & Phil. Soc. N. Y., 1, 462, 1814, the American

form, New York; JORDAN & GILBERT, Synopsis, 86, 1883.

$tnri,,
r,il<j<,ris, lUriNESQUE, Indice, 41, 1810, Palermo.

Acipenser lichteusteiiii, latiroslris, Jtospitus, thompsoni, attihts, and yarrclli of European iiithors
; A.

mUchilli, New York; Jcennicotti, James River; girardi, Maryland; macrorhhnt*, New York;

megalaspis, Lake Champlain, milberti, New York, buirdi, Maryland; storeri, Boston;

holbrooki, Charleston; and lecontei, New York;DuMfcRiL, Nouv. Arch. Mus., in, 18G7.
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148. ACIPENSER RUBICUNDUS, Le Sueur.

(LAKE STURGEON
;
OHIO STURGEON

;
STONE STURGEON

;
ROCK STURGEON

;
RED STURBEON.)

Dark olive above, sides paler or reddish, often with irregular blackish

spots. Body comparatively elongate; snout slender and long in the

young, becoming quite blunt with age, when it is considerably shorter

than the rest of the head; shields large, rough, with strongly hooked

spines, becoming later comparatively smooth, the old examples almost

smooth. Skin with minute rough spinules in many series; ventral shields

growing smaller with age, and finally deciduous; last dorsal shield of

moderate size, about | length of next the last. Anal f length of dorsal,

beginning near its middle. Dorsal shields 15 (11 to 16) ;
lateral shields 38

(30 to 39); ventral plates 10 (8 to 11). D. 35
;
A. 26. L. 6 feet. Weight

50 to 100 pounds. Mississippi Valley, Great Lakes, and northward; the

common fresh-water sturgeon of the lakes and streams of the middle

west, usually not descending to the sea. The small rough "Rock Stur-

geon," A. maculosus, Le Sueur, we regard as the young of this species.

(rubicundus, reddish.)

Acipenser rubicundus, LE SUEUR, Trans. Amer. Phil. Soc., i, 1818, 388, Lakes Ontario, Erie,
and all the upper Lakes.

Acipenser maculoms, LE SUEUR, I. c., i, 393, 1818, (young), Ohio River.

Acipenser ruperiianus, RICHARDSON, Fauna Bor. Amer., in, 11, 1836, Albany River, Rupert
Land.

Acipenser Isevis, carbonarius, and rhynchseus, AGASSIZ, 267, 271, 276, 1850, Lake Superior.

Acipenser rubicundus and maculosus, GUNTHER, Cat., VIII, 338, 339, 1870.

Acipenser liopeltis, GUNTHER, Cat., vm, 341, 1870, Mississippi.

Acipenser rubicundus, MILNER, Rept. U. S. Fish Com., 1872, 1873, 67.

Acipenser rubicundus, JORDAN & GILBERT, Synopsis, 87, 1883.

Acipenser serotinus, ohiensis, and macrostomus, RAFINESQUE, Icli. Oh., 80, 1820, Ohio River.

Dinectus truncaius, RAFINESQUE, Ich. Oh., 80, 81, 1820, (erroneous, on a drawing by Andubon).

Acipenser copei, ? upper Missouri ;rauchi, Osage River; ricJturdsoni, Missouri River;tt)ijnos,
Missouri "River; paranasimos, Huntsville, Ala.; anthracinus, Lake Erie; lamarii, Missis-

sippi River; alelaspis, Saskatchewan River; rafinesquei, Ohio River; rosarium, upper
Mississippi, or Lake Erie; platyrldnus, upper Mississippi or Lake Erie; kirtlandi,

Lake Erie; nertinianus, Michigan; honneymani, no locality; Cincinnati, Ohio River; and

buffalo, Lake Erie; DUMERIL, Hist. Poiss., n, 108-231, 1870.

149. ACIPENSER BREV1ROSTRTJM, Le Sueur.

(SHORTNOSED STURGEON.)

Dusky above, paler below. Snout very short and obtuse, about i of

the length of the head. Barbels short, simple. Skin between rows of

shields with many rows of small prickle-like plates; last dorsal shield

very small, less than \ the one before it. Shields rather large and

smoothish. Anal about half dorsal and entirely below it. Dorsal shield

11 (8 to 11); lateral 32 (22 to 33); ventral 9 (6 to 9); D. 41
;
A. 22. Cape Cod

to Florida, rare northward, extending further southward than other

species; our specimen from Charleston, (brevis, short; rostrum, snout.)

Acipemerbrevirostrui^Ij-E SUEUR, Trans. Amer. Phil. Soc., I, 390, 1818; GUNTHER, Cat., vm, 841;

JORDAN & GILBERT, Synopsis, 87, 1883.

Acipenser oblusiroslris, LOVETZKY, Nouv. Mem. Soc. Nat., in, 257 (after Le Sueur).

Acipenser microrhynchus, New York; lemeuri, New York; dehtyi, New York; and rostettnm,

probably New York; DUMERIL, Hist. Poiss., n, 164-173, 1870.
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65. SCAPHIRHYNCHUS,* Heckel.

(SHOVELNOSE STURGEONS.)

Scaphirliynchm, HECKEL, Ann. Wiener Mus. Naturgesch., i, 1835, Il,(rafines<]ueiplat/>ri/nc1ni),

(not Scaphorhi/nchus, Maximilian, a genus of birds).

Smpliiirlujnchops, GILL, Trans. Amer. Phil. Soc., v, 12, 178, 1803, (pMorynchm).

Snout broad, depressed, subspatulate or shovel-shaped. No spiracles.

Caudal peduncle very long, strongly depressed, broader than deep. Rows
of bony bucklers confluent below the dorsal fin, forming a complete coat

of mail on the tail
;
tail produced in a filament beyond the caudal fin,

this longest in the young. Gill rakers somewhat fan-shaped. Pseudo-

branch he obsolete. Species about 4, one of them inhabiting the fresh

waters of the United States, the others in Central Asia (Tartary, etc.).

(CT.-CO^T/, spade; fivyxoc, snout.)

150. SCAPHIRHYNCHUS PLATORYNCHUS, (Rafinesque).

(SHOVELNOSE STURGEON; WHITE STURGEON.)

Body elongate, tapering into a slender, depressed tail, which extends

beyond the caudal fin in the form of a filament
;
this filament is long and

slender in the young, but is usually lost in the adult. Bony shields

opisthocentrous (or with the bony spine behind the middle), sharply

keeled, the series confluent below the dorsal, obliterating the smaller

plates between
;
2 occipital plates, with short keels

;
a spine in front

of eye, and one at the posterior edge of the rostral ''shovel": snout in

the young with a few spines. Barbels nearer mouth than tip of snout.

Greatest width of head about 1 its length. None of the fulcra enlarged.

Dorsal and anal small
;
anal a little more than \ length of dorsal and

entirely behind it. Gill rakers small, lamellate, somewhat fan-shaped,

ending in 3 or 4 points. Dorsal shields 18 (15 to 20) ;
lateral 46 (41 to 46) ;

ventral 13 (11 to 13). D. 32; A. 20. Head 4 in length. Color pale olive.

L. 5 feet. Mississippi Valley and streams of the western and southern

States
;
common. (ir?<.arv, broad ; pvyxo?, snout.)

Acipemer plalorynchus, RAFINESQUE, Ichth. Oh., 80, 1820, Ohio River.

Acipenser caiaphractus, GRAY, Proc. Zool. Soc. London, 1834, 122.

rafinesquei, HECKEL, Ann. Wiener Mus. Naturgescb., i, 1835, 71.

cat<q)lir<irtn., GuNTHER, Cat., vni, 345, 1870.

S<-<ti>],in-hynchops platijrrlujncltm, JORDAN & GILBERT, Synopsis, 88, 1883.

Scaphirhynchus plaUjrlnjmlms, KIRSCH & FORDICE, Proc. Ac. Nat. Sci. Phila., 1889, 246.

HOLOSTEI.

(THE BONY GANOIDS.)
Skeleton bony. Ventral fins abdominal, with the basilar segments

rudimentary, as in ordinary fishes. Primary radii of posterior limb gen-

erally reduced to one rudiment. Suboperculum and preoperculum pres-

ent. Branchiostegals present. Coronoid bone and mesocoracoid present.

Arterial bulb with several pairs of valves. Optic nerves forming a chi-

asma. Intestine with a spiral valve. Air bladder cellular, lung-like,

* By the rules of the American Ornithologists' Union, the generic nam
be preferred. We regard all generic names not spelled alike as distinct.
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connected by a sort of glottis with the oesophagus. Tail heterocercal.

Skin covered with scales, which are ganoid or cycloid. As here under-

stood, this group consists of the two orders RHOMBOGANOIDEA and

CYCLOGANOIDEA, the CROSSOPTERYGH* being considered as forming a dis-

tinct subclass. (GANOIDEI HOLOSTEI, part, Giinther, Cat., vm, 324-325,

328-331.) (oAof, complete ; oaTtov, bone; also called HYOGANOIDE A.)

Order K. RHOMBOGANOIDEA.

(THE GAR PIKES.)

Parietals in contact
; pterotic, basis cranii, and anterior vertebrae sim-

ple ; symplectics present. Mandible with coronoid, angular, articular,

and dentary bones
;
third superior pharyngeal small, lying on ftmrth;

upper basihyal wanting ; maxillary transversely divided. A cartilaginous
mesocoracoid. Vertebras opisthoccelian, that is, connected by ball-and-

socket joints, the concavity in each vertebra being behind. Pectoral fins

with mesopterygium and 5 other basal elements. Tail heterocercal. Air

bladder lung-like, single, connecting with the dorsal side of the oesopha-

gus. This order consists of a single family, LEPISOSTEID^E, (po///3oc, rhomb;

GANOIDEA; also called GINGLYMODI, } iyy'hv/uoc , hinge ; eWof , like, in allu-

sion to the hinge joints of the vertebrae.)

Family XXXII. LEPISOSTEID^.

(THE GAR PIKES.)

Body elongate, subcylindrical, covered with hard, rhombic ganoid scales

or plates, which are imbricated in oblique series running downward and

backward. Both jaws more or less elongate, spatulate or beak-like, the

upper jaw projecting beyond the lower. Premaxillary forming most of

the margin of the upper jaw ;
the maxillary transversely divided into

several pieces. Lower jaw composed of as many pieces as in reptiles ;

coronoid present. Both jaws with an outer series ofsmall teeth, followed

by 1 (or 2) series of large teeth, besides which on the jaws, vomer, and

palatines are series of small, close-set, rasp-like teeth. Large teeth of the

jaws conical in form, pointed and striate, placed at right angles to the

jaw ;
these large teeth rest, according to Agassiz, in a rather deep furrow,

protected on the outside by the raised border of the jaw, and on the

inside by a ridge of the same nature
;
these teeth are pierced in the center

by a foramen, which communicates with the maxillary canal, and through
which the nerves and blood vessels enter the pulp cavity of the tooth

;

the forms of the folded layers of dentine within the teeth are peculiar.

Pharyngeals with rasp-like teeth. Tongue toothless, short, broad, emar-

ginate, free at tip. External bones of skull very hard and rugose. Eyes
small. Nostrils near the end of the upper jaw. An accessory gill on the-

inner side of the opercle. Pseudobranchise present. No spiracles. Gills

4, a slit behind the fourth. Branchiostegals 3. Gill membranes some-

what connected, free from the isthmus. Gill rakers very short. Air blad-

der cellular, lung-like, somewhat functional. Fins with fulcra
;
dorsal

*
Polypteridse; all the species belonging to the Old World.
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tin short, rather high, posterior, nearly opposite the anal, which is simi-

lar in form
;
tail heterocercal, in the young produced as a filament beyond

the caudal fin
;
caudal convex; ventrals nearly midway between pecto-

rals and anal; pectorals and veiitrals moderate, few-rayed. Stomach not

cu-cal; pyloric appendages numerous. Spiral valve of intestines rudi-

mentary. Fishes of the fresh waters of North America and China, of

Hluggish habits, but voracious and destructive to smaller fishes. The flesh

is tough and rank, valueless as food. One genus with about 5 species,

although more than 40 have been described. These fishes are of much
interest to geologists from their relationship to extinct ganoid genera,

many of which are usually placed in this family. (LEPiDOSTEiD/E,Gim-

theri Cat., vm, 328-331.)

66. LEPISOSTEUS, Lac^pede. GAR PIKES.

Lepinottenit, LACICPKDE, Hist. Nat. Poiss., V, 331, 1803, (gavialis = osseus).

Cylindronteim, IlAFiNESQUE, Ich. Ohiensis, 72, 1820, (platostomus).

Abraetotteus, RAFINESQUE, f.c.,72, (ferox).

SirMrus, RAFINESQUE, I. cv 86, (argenteus).

s, AGASSIZ, (corrected spelling).

Upper jaw with an outer series of small, sharp, even teeth, then a

series of largo teeth, some of the anterior teeth being usually movable;
next comes a series of fine teeth, in one row in front, becoming a band

behind-. In some species, the inner row of these teeth contains larger ones ;

next the vomerine teeth, also in a long band, and posteriorly a palatine

band. These bands on the roof of the mouth are frequently somewhat
confluent or irregular. In young specimens some of the palatine teeth are

often enlarged, these sometimes forming regular series. Lower jaw with

an outer series of small teeth, next a series of large teeth, next again a

broad band of fine teeth on each side. Each of the large teeth fitting into

a depression in the opposite jaw. Rivers of North America. A single

species (L. sinensis, Bleeker) found in China. (AeTn'f, scale; boriov, bone.)

a. Large teeth of upper jaw in a single row on each side.

LEPISOSTEUS:

6. Beak loug and slender; the snout more than twice the length of the rest ofthe head.

08SEU8, 151.

CYLINDROSTEUS, (*uAii/(5po?, cylinder; oore'oy, bone) :

bb. Beak shorter and broader, little longer than rest of head. PLATOSTOMUS, 152.

ATHACTOSTEUS,* (arpa/cro?, spindle; bo-reav, bone):

aa. Large teeth in upper jaw in 2 rows on each side; beak short and broad, not longer than

rest of head.

c. Scales in lateral line about 60. TRISTCECHUS, 153.

cc. Scales larger, those in lateral line 52. TROPICUS, 154.

Subgenus LEPISOSTEUS.

151. LEPISOSTEUS OSSEUS, (Linnaeus).

(LONG-NOSED GAR; BILLFISH; COMMON GAR PIKE.)

Snout a little more than twice the length of the rest of the head, its

length 15 to 20 times its least width. Olivaceous, pale, and somewhat

*Tlio name LMml^i*, Rafiiii-squc, applied by him to a gigantic gar, LUIiolepis culamantinns, the

"Devil-jack Diamond tish," is based 011 a drawing by Audubon, not intended by Audubon to

represent any possible fish.
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silvery below
;
vertical fins and posterior part of the body with round

black spots, which are more distinct in the young ; very young with a

blackish lateral band. Head 3 in length; depth 12. D. 8; A. 9; V. 6;

P. 10. Lat. line about 62. L. about 5 feet. Great Lakes and risers of the

United States from Vermont to the Rio Grande; generally abundant and

quite variable, the local variations having given rise to many specific

names.* Southern specimens are often more distinctly spotted. A de-

tailed comparison of many specimens, from different parts of the country,

will probably show the existence of recognizable subspecies, but this

comparison is yet to be made, (osseus, bony.)

Esox osseus, LiNNA'.us, Syst. Nat., Ed. x, 1758, 313, after Artedi, based oil Acus maxima squamosa,

viridis, the Greeu Gar Fish of Catesby, 1738, pi. 30, Virginia.

Esox viridis, GMELIN, Syst. Nat., 1389, 1788, also after Catesby.

Lepisuslcus gavailis, LACPDE, Hist. Poiss., v, 333, 1803, "lakes and rivers of both Indies."

Lepisosteus oxyurus, RAFINESQUE, Ichtb. Ob., 73, 1820, Ohio River.

Lepisosteus longirostris, RAFINESQUE, I. c., 74, 1820, Ohio River.

Lepisosteus huronensis, RICHARDSON, Fauna Bor. Amer., in, 237, 1836; Penetanguishene, Lake

Huron; GUNTHER, Cat., vin, 330, 1870.

Lepidosteus gracilis, AOASSIZ, Poissons FossileB, n, 2, 183G.

Lepidosteus osseus GCyrw EH, Cat., vm, 330, 1870.

Lepisosteus semiradiatus, AQASSIZ, 1. c., 11, 2, plate 2, 1836.

Lepidosteus osseus, JORDAN & GILBERT, Synopsis, 91, 1883.

Sarcltirus vittatus, and Sarchirus argenleus, RAFINESQUE, Ichtb. Oh., 86, 1820, (young), Ohio River.

Lepisosteus bison, DE KAY, New York Fauna: Fishes, 271, 1842, Buffalo, New York.

Lepisosteus lineatus, THOMPSON, Hist. Vermont, 145, 1842, Lake Champlain.

Macrognathus loricatus, GRONOW, Cat. Fish., 148, 1854, after Linnteus.

Lepidosteus leptorhynchus, GIRARD, Pac. R. R. Expl., 351, 1858, Devil River, Texas.

Lepidosteus crassus, COPE, Proc. Ac. Nat. Sci. Pbila., 1805, 8G, Bombay Hook, Delaware River.

Lepidosleus otariun, COPE, I c., 80,
" Platte River near Fort Riley;" but Fort Riley was on the

the Kansas River.

Subgenus CYLINDROSTEUS, Raflnesque.

152. LEPISOSTEUS PLATOSTOMUS, Rafinesque.

(SHORT-NOSED GAR.)

Snout usually about i longer than the rest of the head, sometimes about

equal to it, its length 5 to 6 times its least width. Colors of L. osseus or

rather darker. Head 3 in length ; depth 8. D. 8
;
A. 8

;
V. 6. Lat. line

about 56. L. 2 to 3 feet. Great Lakes and southern and western rivers,

with the preceding, but less abundant northward. Still more variable

than the preceding; possibly more than 1 species confounded; not al-

ways readily distinguishable from the young of the next. (TrAarvj-, broad ;

oTOfj,a } mouth.)

Lepisosteus platostomus, RAFINESQUE, Icbth. Oh., 72, 1820, Ohio River.

Lepisosteus albus, RAFINESQUE, 1. c., 73, Ohio River.

Lepisosteus platystomus, GUNTHER, Cat., vni, 329, 1870; JORDAN & GILBERT, Synopsis, 91, 1883.

*M. Auguste Dumeril (Hist. Nat. Poiss., Vol. ir, 1870) divides this species, as represented in

the Museum at Paris, into 17, which are distinguished by trifling differences in proportions and

numbers of scales. His new names are L. treculi, Mississippi, 327; L. milberti, New York,
328; L. harlani, Wabash River, 329; L. smithi, upper Mississippi, 330; L. ayresi, Wabash
River, 331; L. copei, northern North America, 332; L. lesneuri, Wabash River, 335; L.

elisabeth, no locality, 330; L. lamari, northern North America, 337; L. dintonii, no lo-

cality, 338; L. troosti, United States, 339; L. piquotianus, Lake Erie, 340; L. horalii, north-
ern North America, 341; L. thompsoni, upper Mississippi, 342; L. louisianensis, New
Orleans, 344.
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Lqpidotteus grayi, ACASSI/., Poissoiis Fossiles, n, 2, 1836, Louisiana.

I.,-pm<>.-iti
UK pliityrhinciis, DE KAY, N. Y. Fauna: Fishes, 273, 1842, Florida.

LepidtHtenslatiroKlri*, GiRARB, Pac. 11. R. Expl., 352, 1858, Rio Pecos, Texas.

Lepiduttens octtlHtits, WINCHF.I.I,, True. Ac. Nat. Sci. Phila., 1804, 183, Huron River, Mich.

Ogtmdrotleutproductw, Coi'E, Proc. Ac. Nat. Sci. Phila., 1865, 86, San Antonio, Texas.

Offliadrosleut agassizii, l)i-if:uiL, Hist. Nat. Poiss., n, 351, 1870, St. Louis.

Oyttndrosleut zadocki, DI;MRIL, I. c., 353, upper Mississippi.

rafinesquei, DoifcRir., /. c., 354, United States.

caxtelnaMi, Pi MI'.IUI., I. c., 355, Lake Lafayette, Florida.

1. c., 35f>, New Orleans.

Subgenus ATRACTOSTEUS, Rafinesque.

153. LEPISOSTEUS TRIST<ECHUS, (Bloch & Schneider).

(ALLIGATOR GAR; GREAT GAR; MANJUARI.)

Snout usually not quite so long as the rest of the head, its least width
contained 3 times iu its length. Head 3 in length. D. 8; A. 8; V. 6.

Lat. line 60. Scales in an oblique series from the ventrals to middle of

back 18 to 20. Color greenish, paler below, the adult usually not spotted.
L. 8 to 10 feet. Rivers of the southern States, Cuba, and northern Mex-

ico, north to St. Louis and Cincinnati. A huge, muscular, voracious fish,

useless as food, remarkable for its armature of enameled scales. (rpeff,

three
; arot^of, row.)

Esox trisbrchiis, BLOCH & SCHNEIDER, Syst. Ichth., 395, 1801, Cuba, after Manjuari of Para.

Lepisosleus spatula, LACPDE, Hist. Poiss., v, 333, 1803, no locality.

Lcj'ixosh'us (Atraclosteus) ferox, RAFINESQUE, Ichth. Oh., 73,1820, Ohio River.

Lepiilnttem ma,>juari, POEY, Memorias, I, 273, 1860, Cuba.

Lepidusteus (Atractosleus) berlandieri, GIRARD, Pac. R. R. Expl., 353, 1858, Tamaulipas.
L>,,l,l^tms viridis, GVNTHEU, Cat, vnr, 329, 1870, not Esox viridis, GMELIN,.which is L. osseus.

Litholepi* trisbi'i-hu*, JORDAN & GILBERT; Synopsis, 92, 1883.

AtradiiitteH*; Indus, DUMRIL, I. c., 364, 1870, Tampico, Mexico.

154. LEPISOSTEUS TROPICUS, (Gill).

Head 4 in extreme length ; depth 81 ;
scales 8-52 to 54-12. Otherwise

as in L. tristachus, from which it may not be distinguishable. (Gill.)

Streams of the Pacific Coast of Central America, (tropicus, tropical.)

Atractosteus tropicus, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 172, streams near Panama.
Atractosteiis tropicus, DUM^RIL, I. c., 367, 1870.

Order L. CYCLOGANOIDEA.

(THE BOWFINS.)

Parietals in contact. Pterotic, basis cranii, and anterior vertebrae sim-

ple. Mandible with opercular and coronoid. Maxillary not transversely

segmented, bordering the mouth. Third superior pharyngeal lying on

enlarged fourth. Upper basihyal wanting. Vertebras ainphiccelian, the

anterior not modified. Pectoral fins with mesopterygium and 8 other ele-

ments. Air bladder cellular and lung-like. This order includes only the

family AMIID/E. (/UKAOC, circle; Ganoidea; also called HALECOMORPHI,

tafocoviorpfaM, formed like a shad; halec, in allusion to the resemblance

between this group of GANOIDS and the ISOSPONDYLI. It is probable that

the ancestors of the ISOSPONDYLI are to be found among forms allied to

the existing HALECOMORPHI.)
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Family XXXIII. AMIID.E.

(THE BOWFINS.)

Body oblong, compressed behind, terete anteriorly. Head subconical,

anteriorly bluntisb, slightly depressed, its superficial bones corrugated
and very hard, scarcely covered by skin. Snout short, rounded; lateral

margins of upper jaw formed by the maxillaries, which are divided by a

longitudinal suture. Jaws nearly even in front
;
cleft of the mouth nearly

horizontal, extending beyond the small eye; lower jaw broad, U-shaped,
the rami well separated; between them a broad bony plate, with radiat-

ing striae, its posterior edge free; jaws each with an outer series of con-

ical teeth, behind which in the lower is a band of rasp-like teeth; bands

of small teeth on the vomer and pterygoids; palatines with a series of

larger, pointed teeth; premaxillaries not protractile; tongue thick,

scarcely free at tip. Nostrils well separated, the anterior with a short

barbel; suborbital very narrow; a bony plate covering the cheek, similar

to the plates on the top of the head; operculum with a broad dermal

border. Branchiostegals 10 to 12. No pseudobranchiae nor opercular

gill; no spiracle; gills 4, a slit behind the fourth; gill membranes not con-

nected, free from the isthmus. Two peculiar, long, lanceolate, obliquely
striate appendages on each side of the isthmus, projecting backward and
covered by the branchiostegal rays, the anterior wholly adnate to the

isthmus, t he posterior free behind. * Isthmus scaleless. Gill rakers stout-

ish, very short. Scales of moderate size, rather firm, cycloid, with a mem-
branous border. Lateral line present. Dorsal fin long and low, nearly

uniform; the posterior rays not much higher than the others; its inser-

tion in front of the middle line of the body, opposite the end of the pecto-

ral. Tail somewhat heterocercal (more so in the young), convex behind.

No fulcra. Anal fin short and low. Pectoral and ventral fins short and

rounded, the ventrals nearer anal than pectorals. Vertebrae amphicoalian
or double concave, as usual among fishes, none of them specially modified.

Abdominal and caudal parts of the vertebral column subequal. Air blad-

der cellular, bifid in front, lung-like, connected by a glottis with the

pharynx, and capable of assisting in respiration. Stomach with a blind

sac; no pyloric coeca. No clpsed oviduct. Intestine with a rudimentary

spiral valve. Fresh waters of the United States. A single species known

among living fishes. Several fossil genera are usually referred to this

family. (AMIIDJS, Giiuther, Cat., vm, 324-325.)

67. AMIA, Linnaeus.

(BOWFINS.)

Amia,^ LlNN-ffiUS, Syst. Nat., Ed. xn, 1766, 500; (catoa), not of Gronow, 1763, which is a non

binomial name for Apogon.

*See Wilder "On the Serrated Appendages of the Throat of Amia," Proc. Amer. Assoc. Adv
Sci., 1876, 259, for a discussion of these curious organs.

flf the nonbinomial generic names of Gronow are to be recognized, the name Amia must be
transferred to Apogon and the present genus must be called Amiatus. The date of Gronow's work
lies between that of the tenth edition (1758), of Linnaeus, Systema Naturae, and that of the twelfth

(1766). The character of Gronow's work is essentially pre-Linnamn, and it contains no reference
to the Linnsean system. It seems to us that the genera of nonbinomial writers should not be

given precedence over those of the binomial system.
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KAFINESQUE, Analyse do hi Nature, 88, 1815, (calva); substitute for Amia, regarded as

;,i,. slmrt for symmetry.

Characters of the genus included above, (a/um, ancient name of some

fish, probably the bonito, Sarda sarda.)

165. AMIA CALVA, Linnaeus.

(MrpFTsu ;
ftooFTSH ; BowFtN ;

GRTNTH.K
;

" JOHN A. GRINDI.E;" LAWYER
;
POISSON DE MABAIS.)

Dark olive or blackish above, paler below; sides with traces of dark

reticulate markings ;
lower jaw and gular plate often with round blackish

spots; fins mostly dark, somewhat mottled. Male with a round black

spot at base of caudal above, this surrounded by an orange or yellowish

shade; in the female this ocellus is wanting. Lateral line nearly median,
directed slightly upward at each end. D. 48 (42 to 53) ;

A. 10 to 12
;
V. 7.

L;it. line, 67 (65 to 70). Head 3f in length; depth 4 to 4. Male about 18

inches in length; female 24 or more. Great Lakes and sluggish waters

from Minnesota to Virginia, Florida, and Texas; abundant. A voracious

and gamy fish of remarkable tenacity of life. The flesh is peculiarly soft

and pasty and is of no value for food.

Anna culm, LiNN.EUS, Syst. Nat., Ed. xu, 1766, 500, Charleston, S. C.; GUNTHER, Cat, vin,325,

1870.

Amia ocellicattda, RICHARDSON, Fauna Bor. Amer., m, 236, 1836, rf, Lake Huron.
Amia ocridnilalis, DE KAY, New York Fauna: Fishes, 269, 1842, <J>, St. Marys River, Mich.

Anna HKinnorato, CUVIER & VALENCIENNES, xix, 412, 1846, New Orleans.

AiHiaoriiatu, LE SUEUR, iu Cuvier & Valenciennes, I. c.,420, Chibault, on Mississippi River.

Amia ciridis, LE SUEUR, I. c., 421, New Orleans.

AmiacctHhta, CUVIER & VALENCIENNES, I. c., 424, Lake Erie, after Kirtland.

Amia letitigiuosa, CUVIER & VALENCIENNES, I. c., 426, after Bonnaterre, no locality.

Amia subcffndea, CUVIER & VALENCIENNES, I. c., 427, New Orleans.

Amiacinerea, CUVIER & VALENCIENNES, I. c., 430, Charleston, South Carolina.

A in in retiadata, LE SUEUR, I. c.. 431, Wabash River.

Amia thonipsoni, DUMRIL, Hist. Nat. Poiss., n, 419, 1870, Lake Champlain.

Aiiiunjimwlii, DUSIRIL, I. c., 423, 1870, Upper Mississippi.

Series TELEOSTEI.

(THE BONY FISHES.)

This group is sufficiently characterized in the analysis on page 97. The

name (rt-Aetof, perfect; bar'eov, bone) is not entirely distinctive, inasmuch

as the skeleton is well ossified in certain Ganoids. In general, however,
the group is well characterized by the absence of the anatomical features

ascribed to the Ganoids.

We begin the series with those Teleosts in which the air bladder con-

nects throughout life with the alimentary canal as distinguished from

those in which this connection is a feature of.immaturity. Slight as this

character is, it has value as an indication of relationship. Among these

forms in which the air duct is retained there are 2 well-marked series,

probably distinct in origin, the one characterized by a singular modifica-

tion of the anterior vertebrae, the other without this character. The first

of the groups (OSTARIOPHYSI) includes the great majority of living fresh-

water fishes. From the other group the specialized spiny-rayed fishes and

most marine fishes seem to be descended.

F. N. A. 9



114 Bulletin 47, United States National Museum.

OSTARIOPHYSI.

This group, which includes the great majority of the living fresh-water

fishes of the world, is characterized chiefly by the modification of the

anterior vertebra?. These are coossified and have some of their lateral

and superior elements detached and modified to form a chain of small

bones, the Weberian ossicles, which, connect the air bladder with the ear.

The three orders, NEMATOGNATHI, PLECTOSPONDYLI, and SCYPHOPHORI

(Mormyridce), which compose this group, are doubtless derived from a

common stock, (bordptov, a little bone; (j>voo<;, bladder.)

Order M. NEMATOGNATHI.

(THE CATFISHES.)

Parietals and supraoccipital confluent. Four anterior vertebrae coossi-

fied, and with ossicula auditus or weberian apparatus. No .mesoptery-

gium. Basis cranii and pterotic bone simple ;
no coronoid bone. Third

superior pharyngeal bone wanting, or small and resting on the fourth
;

second directed backwards. One or 2 pairs of basal branchihyals ;
2 pairs

of branchihyals. Suboperculum wanting, or modified into the uppermost

branchiostegal. Mesocoracoid present. Premaxillary forming border of

mouth above, except in one family, DIPLOMYSTID^E, in which the maxil-

laries also bear teeth. Interclavicles present. No scales. Skin naked or

with bony plates.

"This division is the nearest ally to the sturgeons (CHONDROSTEI) among
Physostomous fishes, and I imagine that future discoveries will prove
that it has been derived from that division by descent. In the same way
the Isospondylous fishes are nearest the HALECOMORPHI, and have prob-

ably descended from some Crossopterygian, near the HAPLISTIA, through
that order. The affinity of the catfishes to the sturgeons is seen in the

absence of symplectic, the rudimental maxillary bone, and, as observed by

Parker, in the interclavicles. There is a superficial resemblance in the

dermal bones." (Cope, I. c., 454.)

This group comprises the SILURID^E* and their relatives, now divided

into several families by Prof. Gill. (SiLURm^E, Giinther, Cat., v, 1-277.)

(v?jfj,a, thread ; yvados , jaw ;
from the maxillary barbels, which are always

present.)

ANALYSIS OF FAMILIES OF NEMATOGNATHI.

a. Air bladder well developed, usually simple or with transverse constrictions, lying free in

the abdominal cavity. Mouth terminal; teeth villiform, conical, incisor or molar

like; intestines short; arranged in longitudinal folds; body naked, or with one series

of lateral plates; diaphragm membranous; tip of scapular process reaching basi-

occipital. Dorsal fin short, confined to the abdominal part of the vertebral column;

opercle well developed and movable; adipose fin normally present; gill openings gen-

erally wide; caudal vertebrae not compressed, the neural spines simple, spine-like.

Maxillary rudimentary, forming the base of a long barbel, the premaxillaries alone

forming the margin of the upper jaw. SILURIDJE, xxxiv.

* In the arrangement of the tropical genera of NEMATOGNATHI, we have followed closely the
"Bevision of the South American NEMATOGNATHI," by Eigenmann & Eigenmann, 1890.
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uu Air bladder rudimentary, one division on either side of the coalesced vertebras and entirely
surrounded l>y a bony capsule; this capsule formed by the skull and by the lat-

eral processes of the anterior vertebra'
; diaphragm wholly osseous, formed by the

expansions of the clavicle and scapular process. Scapula and its process firmly joined
to the skull. Gill membranes joined to the isthmus; skin covered with bony plates.

6. Caudal vertebra; compressed, the neural and ha>mal spines expanded, forming a con-

tinuous ridge above and below; skin with several series of plates; mouth inferior,

the lower lip reverted; teeth turned abruptly back above and usually expanded;
a single scries of teeth erect and in function, the premaxillaries and dontaries box-

shaped, filled with numerous relay teeth; intestinal canal coiled; cavity of air

bladder communicating with the exterior at a notch in the posterior margin of the

temporal plate at beginning of lateral line. LOBICAHIIDJE, xxxv.

Family XXXIV. SILURIDJS.

(THE CATFISHES.)

Body more or less elongate, naked or covered with bony plates. No
true scales. Anterior part of bead with 2 or more barbels, tbe base of

the longest pair formed by the small or rudimentary maxillary. Margin
of upper jaw formed by premaxillaries only. Suboperculum absent;

operculum present. Dorsal fin usually present, short, above or in front

of the ventrals. An adipose fin usually present. Anterior rays of dorsal

and pectorals usually spinous. Air bladder usually present, large, and
connected with the organ of hearing by means of the auditory ossicles.

Lower pharyngeals separate.

After the removal of numerous aberrant forms as distinct families, the

family of SILURID/E contains more than 100 genera and upward of 900

species. Most of the SILURID^E are fresh-water fishes, inhabiting the

rivers of warm regions, particularly South America and Africa; compar-

atively few of them are marine, and these few are mostly tropical. They
are especially characteristic of the Amazon region in South America.

(SILURID.E, part, Giinther, Cat., v, 30-65; 69-220.)

o. Gill membranes free or forming a free fold across the isthmus, rarely joined to the isthmus;

anal fin shorter than caudal portion of vertebral column.

TACHYSURIN*::

b. Nostrils close together, neither with a barbel, the posterior with a valve; teeth on the

palate; caudal forked. (Species chiefly marine.)

c. Lower jaw with 2 barbels; maxillary barbel band-like; pectoral spine with a band-

like filament. FELICHTHYS, 08.

cc. Lower jaw with 4 barbels; palatine teeth fixed; both jaws with teeth.

d. Gill rakers few, 5 to 25; eyes above level of mouth.

GALEICHTHYS, etc., (genera 69 to 74).

dd. Gill rakers very many 40 or more, long and slender; eyes scarcely above

level of mouth. CATHOBOPS, 75.

bb. Nostrils remote from each other. (Fresh-water species.)

ICTALURIN^E:

e. Posterior nostril with a barbel; barbels 8; no teeth on vomer or palate.

/. Adipose fin with its posterior margin free.

g. Premaxillary band of teeth truncate behind; not produced backward at

the outer angles.

h. Eyes normal.
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i. Supraoccipital bone continued backward from the nape, its notched

tip receiving the bone at base of dorsal spine, so that a contin-

uous bony bridge is formed under the skill from snout to l>as<-

of dorsal; caudal fin forked. ICTALUHUS, 7(5.

it. Supraoccipital not reaching interspinal bones, the bony brid^v

more or less incomplete. AMEIURUS, 77.

gg. Premaxillary band of teeth with a lateral backward extension on eacli

side; lower jaw projecting; dorsal spine weak. LEPTOPS, 78.

ff. Adipose fin keel-like, adnate to the back.

j. Baud of teeth in upper jaw with a backward extension at its outer posterior

angle, as in Leptops. NOTURUS, 79.

jj. Band of teeth in upper jaw without backward extension, as in Ameiurus.

SCUILBEODES, 80.

PIMELODIN;E:

ee. Posterior nostril without barbel; barbels G; adipose fin well developed; teeth in

villiform bands.

k. Teeth on vomer none, or in small patches.

i. Head covered with soft skin above, not granulated. Snout broad, scarcely

produced; barbels terete or slighlty flattened, not margined; head longer

than broad.

m. Occipital process, if present, not reaching the .dorsal plate; dorsal

spine pungent. RHAMDIA, 81.

mm. Occipital process narrow, reaching the dorsal plate; fontanelle reach-

ing base of occipital process, a bridge across it above posterior

margin of eye; humeral process spine-like. PIMELODELLA, 82.

ZZ. Head granulated above, naked or partially naked
; occipital process usually

reaching dorsal plate; fontanelle not continued behind eyes; adipose

fin longer than high; humeral process broad; not spine-like.

PIMELODUS, 83.

68. FELICHTHYS, Swainson.

( GAFF-TOPSAIL CATFISHES.)

Breviceps, SWAINSON, Nat. Hist. Fishes, 1, 328, 1838, (bagre), name preoccupied.

Felichthys, SWAINSON, 1. c., n, 305, 1839, substitute for Breviceps, (bagre).

Ailurichthys, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 26, (marinm).

JElurichthys, GILL, corrected spelling.

Mystus, GRONOW, Cat. Fishes, Ed. Gray, 165, 1854, (carolinensis), name preoccupied.

PtmeJodus,'BLEEKER, Silures de Suriname, 65. 1864, (bagre), not of Lacepede, as restricted by Gill.

Body rather elongate, little compressed. Head depressed, broad above.

Mouth large, the upper jaw the longer. Teeth all villiform; those on the

vomer and palatines forming a more or less perfectly crescent-shaped band.

Barbels 4; maxillary barbels band-like, very long; chin with 2 short

barbels. Nostrils close together, the posterior with a valve
;
nuchal region

with a granulated, bony buckler. Fontauelle large, well forward. Dor-

sal fin short, in front of the ventrals, with 1 sharp spine and Trays. Pec-

torals with a similar spine ; pectoral spines, and sometimes dorsal spine

also, ending in a long, striated, band-like filament. Adipose fin moderate,
free behind. Caudal fin widely forked; anal moderate, emarginate; ven-

tral rays 6. Gill membranes somewhat connected. Tropical waters of

America, the species all marine, (fells, cat; t0wf, fish.)

a. Dorsal spine not produced in a long filament; occipital process large, shaped like a clover

leaflet; gill rakers 5 + 14; base of ventrals about equidistant from snout and caudal.

PANAMENSIS, 156.
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mi. Dorsal spine produced in a long filament; occipital process normal; gill rakers not more
than 9.

b. Distance from dorsal fin to tip of snout3% to 4 in length; base of anal more than J length.
c. Anterior lobe of anal with minute dots, its highest ray less than % its base;

vomerine and palatine patches of teeth separate; anal rays 32 to 35.

BAGRE, 157.

<r. Anterior lobe of anal with a largo dark blotch, its highest ray more than % its

base; vomerine and palatine patches of teeth joined; anal rays 28 to 30.

PINNIMACULATU8, 158.

m-. Head broader; occipital process narrower than in F. pinnimamlalm; body and fins

uniformly colored; no black blotch on ventrals or anal. EYDOUXII, 159.

f>li. TMstanco of dorsal from tip of snout about 3 in length; highest anal ray about equal to

I'.-isi' of anal, which is about % the length; anal rays 20 to 26.

rf. Anal rays about 26; occipital buckler large, triangular, its width at base 1% in its

length. 4 FILAMENTOSUS, 160.

dd. Anal rays 22 to 24; occipital buckler small, oblong, nearly as wide behind as before;

top of head smoother than in most other species; pectoral spine shorter than

head, a little longer than dorsal spine. MARINUS, 161.

dilil. Anal rays 19 to 21; pectoral spine as long as head, much longer than dorsal spine;

palatine teeth in a narrow band. BAHIENSIS, 162.

156. FELICHTHYS PANAMENSIS, (Gill).

Body robust
;
dorsal spines not produced ; maxillary barbels reaching

base of ventrals
;
caudal deeply forked. Steel blue, with bright reflections

;

fins dotted. Head 4; depth 5. D. 1,7; A. 29. Mazatlan to Panama;
common, (panamensis, from Panama.)
AilnHHith>i* iinnamenais, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 172, Panama.

Ailurichthyx nuchalis, GCNTHER, Cat., v, 179, 1864, Panama.

Ailiiricltthy* panamemix, EIQENMANN & EIOENMANN, S. A. Nematognathl, 31, 1890.

157. FELICHTHYS BAGRE, (Linnseus).

Body rather elongate ; maxillary barbels reaching beyond front of anal;

gill rakers very slender, 2 -{- 6; dorsal filament reaching caudal. Dark

purplish, fins dotted. Head 4f ; depth 5. D. I, 7
;
A. 32 to 35. Coast of

Brazil, accredited to the West Indies, but rare north of Surinam, (bagre,

Portuguese name of some catfish.)

Silnnts bagre, LINNAEUS, Syst. Nat., Ed. XTI, 505, 1766, South America, after Gronow.

Ailin-ii-lithi/xhagre, EfGENMANN, S. A. Nematognathi, 33, 1890.

GaJeit.'lttfiyx <jrnn<>rii, CuviER & VALENCIENNES, xv, 40, 1840, Guiana, Maracaibo, Naua, Bahia,

Cayenne.
Ailirnrhtlttis rirfmovii, GATHER, Cat., v, 178, 1864.

Bagnts marrnuemm, RANZANI, Nov. Com. Ac. Sci. Bonon. 1842, v, 334, pi. 28, Brazil.

ais, GRONOW, Cat. Fishes, Ed. Gray, 156, 1854, Rivers of South America.

15S. FELICHTHYS PINNIMACULATUS, (Steindachner).

Rather elongate; maxillary barbels reaching middle of anal; dorsal

spine H in head, its filament reaching to caudal. Metallic blue; anal

with a large black blotch in front; lower caudal lobe pale. Head 4;? ;

depth 4^. D. I, 7
;
A. 28 to 30. Mazatlan to Panama ;

common on sandy
shores, (pinna, fin; maculatns, spotted.)

Ailuru-Wty* pi>nii,,ta< ulitus, STEINDACHNER, Tchth. Beitr., iv, 15, 1875, Panama, Altata, Costa

Rica; EIGENMANN, I. c., 35, 1890.
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159. FELICHTHYS EYDOUXH, (Cuvier & Valenciennes).

Head broader than in F. pinnimaculatus. Dorsal shield as long as broad,

the lateral edges rounded
;
its surface granulated and grooved ; occipital

process narrower than in F. pinnimaculatus. Teeth on palate forming a

transverse band, subinterrupted in the middle. Maxillary barbel reach-

ing middle of pectoral spine. Dorsal spine grooved, granulated on

anterior edge ; pectoral filament reaching end of anal. Body and fins

uniformly colored, no black blotch on ventrals or anal. Head 4f . D. 1,7;

A. 30. Guayaquil. (Sauvage.) (Named for M. Eydoux, its discoverer.)

GaleicMhys eydouxii, CUVIER & VALENCIENNES, xv, 43, 1840, Guayaquil.

Ailurichthys eydouxii, SAUVAQE, in Jordan, Proc. U. S. Nat. Mus., 1884, 40; description of original

type.

160. FELICHTHYS FILAMENTOSUS, Swainson.

Very close to F. marinus, which it represents southward. Shields on

top of head rougher than in F. marinus, the granulations extending on

each side of fontanelle to before it
; granulated area before occipital pro-

cess broader than long, its width more than \ head; occipital process

triangular, emarginate behind, its width at base 1 in its length ;
basal

bone of dorsal spine short but broad. Dorsal spine a little shorter than

head, a little longer than pectoral spine; its filament reaching to or

beyond adipose fin
; pectoral filament to front of anal

; maxillary barbels

to end of pectoral spine. A. 26. Sandy coast of tropical America, on the

Atlantic side
;
here described from specimens from Lake Nicaragua, (fila-

mentosusj bearing filaments.)

Felichithys filamentosus, SWAINSON, Nat. Hist. Anim., n, 305, 1839, after Bloch, pi. 365.

AiluricWiys filamentosus, JORDAN, Proc. U. S. Nat. Mus., 1888, 411.

GaleicMhys blochii, CUVIER & VALENCIENNES, xv, 44, 1840, Bahia.

181. FELICHTHYS MARINUS, (Mitchill).

(SEA CATFISH; GAFF TOPSAIL.)

Head rather short and broad, rounded anteriorly. Occipital buckler

small, oblong, not much broader before than behind; band of palatine

teeth nearly continuous, extremely variable. Maxillary barbels extend-

ing about to the end of the pectoral spine ; pectoral spine longer than the

dorsal spine, & the length of the head, its filament reaching the vent
;

dorsal filament reaching adipose fin
; upper lobe of caudal much the

longer; anal fin falcate. Dusky bluish, silvery below. Head 4^. D.I,

7; A. 23. P. I, 12; B. 6. Vert. 20 + 30. Cape Cod to Texas; common

southward; not valued as food.

Silurus marinus, MITCHILL, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 433, New York.

Ailurichthys marinus, GUNTHER, Cat., v, 178, 1864.

Ailurichthys marinus, JORDAN & GILBERT, Synopsis, 111, 1883.

Ailurichthys marinus, EIQENMANN, I. c., 36.

162. FELICHTHYS BAHIENSIS, (Castelnau).

Very close to F. marinus and perhaps not distinct, the pectoral spine

longer, as long as head, the maxillary barbels extending about to root of

ventral; palatine teeth in a very narrow band. A. 19 to 21. (Giinther.)
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Mexico to liahia, a doubtful species, placed by Eigenmanu with F. fila-

u ntoHtis, as synonym of F. marinus.

tlulrii-hthiis biiJiii-Hxis, CABTLENAtr, Anim. Amer. Sud., 37, 1855, Bahia.

dibtrichtkyg longispmu, GI?NTHER, Cat., v, 178, 1864, Mexico; South America.

69 to 74. GALEICHTHYS, Cuvier & Valenciennes

(SEA CATFISH.)

TV/i//.wn(s, LArKPKPK, Hist. Nat. Poise., v, 151, 1803, (chinensis).

<}<ih-i<WiiiK, (YviER & VALENCIENNES, xv, 28, 1840, (felieeps, etc.)

Arinx, CuviER & VALENCIENNES, /. c., 52, (grandicassis, anus, etc.) (Restricted to arius by Bleeker
in l85S)-=Tachy8nrtis.

Ariodcs, MI'LLEII & TROSCHEL, IIora> Ichthyol., in, 9, 1849, (arenarius, etc.) (= Tachysunis. )

Hexanemalichthit*, BLEEKEU, Ichthyol. Archip. Indici Siluri, 01, 1858, (sondaicus).

Cephalocassis, BLEEKER, /. c., 62, (melanochir). (=Hexanemutichlhys.)

Xetinna, BLEEKER, I.e., 02, (nasiit'i).

(iHtrHinga, BLEEKER, 1. c., 62, (commersoni). (=^\
T
e(tima.).

Sciadeichthys, BLEEKER, 1. c., 62, (emphysetus).

Selenaspis, BLEEKEII, 1. c., 62, (herzbergii).

Hemiarins, BLEEKER, Nederl. Tijdskr. Dierk., i, 1802. 90, (slormi). (=Hexanematichthy8.)

Fsettddrins, BLEEKER, I. c., 91, (arias; grandicassis beiug regarded us type uf Arius}. (=Tachymrus.)

Leptarius, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 170, (dowi). (=Selenaspis.)

Ariopsis, GILL, I. c., (milberti=feli8). (=Hexunemalichthys.)

Notdriw, GILL, /. c., (grandicassis). (Netuma.)

Body more or less elongate, subterete. Head armed with a bony shield

above, behind which projects an occipital shield; another smaller shield

at the base of the dorsal spine; these shields usually distinct but some-

times covered by the skin as in Felichthys. Skull with a fontanelle.

Mouth not large, the upper jaw the longer. Teeth villiform or granular,
in a band in each jaw ;

teeth in 1 or 2 patches each on the vomer and

palatines, all of them sometimes confluent into one band; the palatine
teeth never movable. Barbels 6 (the nostrils without barbel), close

together, the posterior with a valve; maxillary barbels usually short and
terete or somewhat compressed. Eyes with a more or less free orbital

margin, the upper edge sometimes aduate. Dorsal fin short, in front of

the ventrals, with a pungent spine and about 7 rays; adipose fin well

developed, posteriorly free; caudal fin deeply forked; anal fin short;

pectorals each with a spine ;
ventral rays 6. Skin smooth, naked, except

on the occipital and nuchal regions, where it is usually confluent with

the surface of the bony bucklers. Marine catfishes. Species very num-
erous on sandy shores in the tropical seas, never about coral reefs. This

group has been treated as one genus by Giinther, Eigenmann, and Jordan

& Gilbert. It seems to us more natural to separate the American species

into several genera, which is done in the descriptive text below, too late

for insertion in the key. (ra^f, swift ; ovpu, tail.)

GALEICHTHYS,* (yaAr), weasel
; tx^u?, fish): (genus 69.)

a. Head and occiput entirely covered by flesh and skin
; occipital process sparingly granu-

lated.

*This analysis of species is condensed from that given by Eigenmann, S. A. Nematognathi,
43, and from that given by Jordan & Gilbert, Bull. U.S. Fish Com., 1882, 37. We omit from
this analysis all those species which have not as yet been found north of Guiana. The sub-

generic groups are recognized below as genera.
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b. Anal fin twice as long as high, with 22 rays ;
fontanelle with an indistinct groove;

occipital process twice as long as broad
;
sides freckled. LENTIGINOSUS, 163.

bb. Anal fin higher than long, with about 15 rays ;
fontanelle continued as a deep groove

to base of occipital process, which is 3 times as long as broad
;
sides with a broad

pale band. PERUVIANTJS, 164.

aa. Occipital process .and bones of head exposed or covered with very thin skin
;
bones on top

of head and occipital process granular.

c. Palatine patches of teeth with a backward projecting angle on the inner margin (this

often obsolete in the young in Selenaspis); vomerine bands contiguous or confluent.

General color brown, with bronze reflections.

d. Dorsal plate saddle-shaped, enlarged ;
its length on the median line more than Jv

that of head
;
teeth on the palate villiform or bluntly conical ; vomerine bands

of teeth united.

SCIADEICHTHYS, (Sciades, a related genus, from a-xid, shade
; ixflvs, fisb

) : (genus 70.)

e. Posterior nasal openings not connected by a membrane. Species 165-172.

/. Dorsal plate longer than broad, pointed in front, entering the short, emargi-
nate occipital process; fontanelle large, ending acutely at a point

nearer base of dorsal than tip of snout
; eye moderate, F>% or less in

interorbital space ; maxillary barbels not reaching beyond base of pec-

torals ;
no pterygoid teeth

;
head 3% in length. TROSCHELI, 165.

SELENASPIS, (o-eArjvjj, the moon
; ao-jn's, shield:) (genus 71.) Species 173 to 176.

ee. Posterior nasal openings connected by membrane (young with the dorsal

plate reduced and no backward prolongation to palatine patch of teeth).

Dorsal shield much broader than long, its anterior margin truncate.

g. Occipital process very short, truncate behind, % wider at base than at

tip, its length less than % its greatest width
; gill rakers 7 + 15;

fontanelle short, ending obtusely at a point much nearer tip of snout

than front of dorsal
;
head 3% in length. DOWI, 174.

dd. Dorsal plate crescent-shaped, not enlarged, its length on the median line much
less than ^ head.

NETUMA, (Netuma Jceleii, a name used at Pondicherry for Netuma netuma) : (genus 72.)

Species 177 to 185.

h. Occipital process widest at its base.

i. Fontanelle obtuse, not produced backward as a groove ;
interorbital region

granular ;
barbels short

;
caudal not % head

; posterior nostrils not

connected by membrane
;
head very large, 3% in length.

KESSLERI, 180.

it. Fontanelle continued backward as a groove (in one species nearly obso-

lete), and the top of head not granular.

j. Interorbital region and shields of head finely granular ;
no axillary

pore ; maxillary barbels long, reaching middle of pectorals ;
cau-

dal more than % head, which is 4 in length.
INSCTJLPTUS, 181.

jj. Interorbital region flat and smooth or with smooth ridges, a triangu-

lar smooth area extending backward from it.

fc. Vomerine patches of teeth united, except in young.

I. Groove of fontanelle almost obsolete, not reaching occipital

process, which is about as broad at base as long, with con-

cave margins ;
caudal a little shorter than head, which is

3 in length ;
shields of head coarsely granular.

PLANICEPS, 182.

K. Groove of fontanelle well defined, reaching occipital process,

which is longer than broad at ba?e and with straight edges;

barbels short, compressed at base ;
head long 3f in length,

. its shields finely granular ; paired fins often black at base.

PLATYPOGON, 183.

Kk. Vomerine patches of teeth separate on the median line.
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i. Spines Ions, scarcely shorter than head
;
caudal nearly as long

as head
;
head small, 4 in length ; mouth small, its breadth

not % head. OSCULU8, 184.

mm. Spines short, not % head
; head large, about 3% in length;

teeth on palate in 4 patches, bluntly conical; occipital

process scarcely as long as broad; caudal shortish;

mouth large, its breadth at least % length of head.

EI.ATTURUB, 185.

re. Palatine patches of teeth without a backward projecting angle on the inner margin;
dorsal shield small, crescent-shaped ; general color brown with blue reflections.

Hi-XANEMATiciiTHYS, (ef, six
; i/jj/KU, thread ; i\6v<;, fish): (genus 73.) Species 186 to 196.

w. Teeth on palate villiform.

o. Teeth on palate mostly in 4 patches.

p. Granulations of head not extending forward to between eyes.

q. Fontanelle continued backward as a narrow groove.

r. Occipital process long, about % head, its tip convex ; inner edge
of ventrals pale ;

head 3% in length. FEMS, 186.

rr. Occipital process moderate, not % head
;
inner edge of ventrals

black
;
head longer.

s. Head flat, depressed in front
; occipital keel bluntish

; granu-

lations of head coarse and conspicuous ;
fontanello reach-

ing base of occipital process. SEEMANI, 187.

ss. Head scarcely depressed ; occipital keel sharper than in any
other species ;

shields of head smoother than in H. seemani;

patches of palatine teeth much smaller, fontanelle nar-

row, not quite reaching occipital keel. JORDANI, 188.

qq. Fontanelle not continued backward as a groove into the granulated

region of the head.

t. Palatine patches of teeth small, scarcely larger than vomerine

patches, which are widely separated ; occipital process keeled,

truncate at tip ;
barbels rather long ; vertical fins dark

;
inside

of ventrals dusky. CJERULESCENS, 189.

U. Palatine patches much larger than vomerine.

11. Fontanelle almost obsolete, ending between eyes, not pro-

longed backward as a groove ; body slender, caudal about

as long as head
; paired fins pale. GUATEMALENSIS, 190.

UH. Fontanel.t ending midway between tip of snout and middle

of dorsal plate ;
head broader than in preceding.

ASSIMILIS, 191.

pp. Granulations of head continued forward to between the eyes ;
fontanelle

continued as a groove to base of occipital process ;
interorbital area

with 4 granular ridges.

v. Head moderate, 4% in length ;
dorsal spine 1% in head

; highest anal

ray less than 2 in head. DASYCEPHALUS, 193.

rr. Head long, 3| in length ;
dorsal spine 1% in head

; highest anal ray

2% in head. LONGICEPHAMTS, 194.

TAniYSCRtJS : (genus 74.)

nn. Teeth on palate granular ; gill membranes not forming a free margin across the

isthmus.

if. Anal rays 19 to 22
;
head broader than high, more than 3 in length.

x. Ventral fins blackish on inner margin ; axillary pore large ; groove of fon-

tanelle scarcely reaching base of occipital process ;
vomerine teeth

small, the patches widely separated ;
head 3}^ in length.

MELANOPUS, 200.

xx. Ventral fins pale; axillary pore small; pectoral spino reaching at least

halfway to middle of ventral
; occipital process little narrowed

behind ;
vomerine teeth course, the patches close together; head 3%

in length. Fl'RTin, 201.

ww. Anal rays 27
;
teeth on palate in 2 small bands widely separated ; fontanelle

long and narrow
;
head rough. MULTIRADIATUS, 202.
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69. GALEICHTHYS,* Cuvier & Valenciennes.

163. GALEICHTHYS LENTIGINOSUS (Eigenmann & Eigenmann).

Gill rakers 3 + 4. Color light brown, paler below, the sides freckled;
head 4 to 4^. A. 22. Panama. (Eigenmann.) (lentiginosus, freckled.)

TachLmrus laitigitiosus, EIGENMANN, Proc. Cal. Ac. Sci., 1888, 139, Panama.

164. GALEICHTHTS PERUVIANUS, (Lutken).

Gill rakers 3 -J- 10. Back and sides blue black
;
a conspicuous broad

pale band along the lateral line. Head 3^. A. 14 to 16. Pacific Coast of

Mexico to Peru, rather rare; this and the preceding species well marked

by the skin-covered head, similar to that of species of Felichthys.

Galeichthys peruvianus, LiJTKEN, Vidensk. Med., 204, 1874, Callao.
Tachisurus peruvianus, EIGENMANN, S. A. Nematognathi, 51, 1890.

70. SCIADEICHTHYS, Bleeker.

165. SCIADEICHTHYS TROSCHELI, (Gill).

(BAGRE COLORADO.)
*

Body robust
;
dorsal plate longer than wide, its surface granular ; gran-

ulations of head extending to above eye ; occipital process short, emar-

ginate behind
;
fontanelle large, ending acutely at a point nearer base of

dorsal than tip of snout
; upper caudal lobe 5 in length. Head 3| to 3.

A. 18. No axillary pore. Female as in some other species, with the head

smoother and covered with thicker skin, as in the subgenus Galeichthys.

Dark brown, with a brassy luster. Mazatlan to Panama, not rare ; one of

the largest species, used as food. (Named for Dr. Franz Hermann

Troschel.)

Sciades troscheli, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 171, Panama.
Arius brandti, STEINDACHNER, Ichth. Beitr., iv, 21, 1876, Altata; Panama.
Tachisurus brandti, EIGENMANN, S. A. Nematognathi, 55, 1890.

166. SCIADEICHTHYS EMPHYSETUS, (Miiller & Troschel).

Closely allied to S. troscheli, of which it is the Eastern representative.

Palatine bands of teeth with a backward projecting angle ;
teeth villi-

form
; posterior nostrils not connected by membrane. Eye moderate, 5

in the interocular space, 11 in head. Maxillary barbels flattened, reach-

ing middle or end of dorsal fin. Dorsal plate pointed in front, entering

the notched occipital process ;
as wide as long, its surface pitted. Granu-

lations of the head extending to above middle of cheeks. An elongate

patch of teeth behind each palatine patch. Caudal deeply forked, the

upper lobe 3 in the length. Head 3f. Depth 6. D. 17
;
A. 18. Yellowish

brown, paler below. Surinam. (Eigenmann.) (tuQvadu, to inflate.)

Eagrus (Sciades) emphyselus, MULLER & TROSCHEL, Horse Ichthyol., in, 8, 1849, Surinam.
Arius emphysetus, GUNTHER, Oat.,v, 150, 1864.

Tachisurus emp%se<ws,EiGENMANN, S. A. Nematognathi, 53, 1890.

167. SCIADEICHTHYS TEMMINCKIANUS, (Cuvier & Valenciennes).

Palatine bands of teeth with a backward projecting angle on the inner

margin; teeth on palate villiform or nearly so. Dorsal plate pointed in

* For the characters of this and other genera related to TacJiysurus see the analysis above.
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front, entering the notched occipital process, as wide as the skull be-

hind the eye ;
surface of the bones striate rather than granujate. Eye

small, 6 to 7 in the interorbital. Maxillary barbels reaching tips of ven-

trals. D. I, 6; A. 21. (Cuvier & Valenciennes.) Cayenne. Like the

next, known only from the original description, both apparently allied

to S. troscheli. (Named for C. J, Temminck, then director of the Museum
of Holland.)

gtynM temmtfcdti'owu, CUVIER & VALEXCIENNES, xiv, 403, 1839, Cayenne.
.1,/,/s (.Himiiicliii, Gi'NTHER, Cat., v, 151, 1864, after Cuvier A Valenciennes.

JVuMcwiM temmwcttamu, EIGENMANN, S. A. Nematognathi, 53, 1890.

168. SCIADEICHTHYS FLAVESCENS, (Cuvier & Valenciennes).

Palatine bands of teeth with a backward projection on the inner

margin. Dorsal plate enlarged, pointed in front, entering the notched

occipital process ; emarginate behind, as wide as the cranium behind eye;

granulations not extending forward to eyes ; opercle and humeral process

striate, not granular. Eye very small, 9 in interorbital. Dorsal and pec-

toral spines granular, moderately serrate. Upper jaw little longer; pala-

tine bands of teeth oval. Maxillary barbel extending to middle of

pectoral. Ventral shorter than pectoral fins
; adipose i less than anal

fin. Upper caudal lobe little the longer D. I, 7
;
A. 18. (Cuvier &

Valenciennes.) Cayenne, (flavescens, yellowish.)

Bairns flni'cscem, CUVIER & VALENCIENNES, xiv, 462, 1839, Cayenne.
.-ln'?is fltirescens, GUNTHER, Cat., v, 151, U64.

T<i(}ii*nrHsJlti<e&cens, EIGENMANN, S. A. Nematognathi, 53, 1890.

169. SCIADEICHTHYS MESOPS, (Cuvier & Valenciennes).

Palatine teeth villiform, the band with a backward projection; poste-

rior nostrils not connected by membrane. Dorsal plate enlarged, notched

in front, receiving the point of occipital process. Eye midway between

snout and preopercle; occipital process twice as long as broad, its tip

mucronate, corresponding to a notch in the dorsal plate; top of head

granulated to front of eyes; opercle granulated superiorly; humeral pro-

cess as long as high, strongly granulated. Ventrals as long as pectorals.

D. I, 7
;

A. 18. (Cuvier & Valenciennes.) Guiana. (//aof, middle;

w^i eye -)

Bagrut mesnps, Crvrsa & VALENCIENNES, xiv, 456, 1839, Guiana.

Ariu* inesops, GI"NTHER, Cat., v, 145, 1864.

IfedUmnu meaopg, EIGENMANN, S. A. Nematognathi, 57, 1890.

170. SCIADEICHTHYS PROOFS, (Cuvier A Valenciennes).

Head 4 to 4|; depth, 7. D. I, 7
;
A. 18. Palatine bands of teeth with a

backward projecting angle; posterior nostrils not connected by membrane
;

dorsal plate large, butterfly shaped, notched in front, receiving the point
of occipital process ;

bones of head coarsely granular. Eye nearer snout

than to preopercle, 1 in snout, about 3 in interorbital. Jaws subequal ;

occipital process broader than long, mucronate at tip ; opercle striate.

Body slender and elongate ;
head depressed ;

teeth on roof of mouth in

contiguous patekes. Caudal deeply forked, the longer upper lobe 4 in
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body; pectoral spine 1 in head. Plumbeous above, with blue luster
;
fins

dotted with brown. (Eigenmann.) West Indies from Porto Rico to Suri-

nam and south to Pernambuco. (^po, before; w^, eye.)

Bagrus proops, CUVIER & VALENCIENNES, xiv, 457, 1839, Guiana; Porto Rico.

Arius proops, GUNTHER, Cat., v, 148, 1864.

Netmna proops, BLEEKER, Silures de Suriname, 62, 1864.

Tachisurus proops, EIOENMANN, S. A. Nematognathi, 57, 1890.

171. SCIADEICHTHYS PASSANY, (Cuvier & Valenciennes).

D. I, 7
;

A. 17. Palatine patches of teeth with a backward projecting

angle ;
dorsal plate notched in front, receiving the point of occipital pro-

cess. Eye nearer snout than to preopercle. Lower jaw longer ; occipital

process wider and shorter than in S. proops, its tip reduced
; "dorsal plate

more or less crescent-shaped. Eye nearer snout than in S. proops. Head

flat, especially forward; opercle strongly granular; humeral process

obtuse, higher than long, granular ;
dorsal and pectoral spine granular

in front, weakly serrate behind; ventrals longer than pectorals. (Cuvier

&, Valenciennes.) Cayenne, (passany, the vernacular name at Cayenne.)

Bagrus passany, CUVIER & VALENCIENNES, xiv, 458, 1839, Cayenne.
Arius passany, GUNTHER, Cat., v, 149, 18C4.

Tachisurus passany, EIGENMANN, S. A. Nematognathi, 58, 1890.

172. SCIADEICHTHYS ALBICANS, (Cuvier & Valenciennes).

D. I, 7; A. 19. Palatine bands of teeth with an angle behind, the teeth

villiform
;
dorsal plate notched in front, receiving the point of occipital

process. Eye nearer snout than to preopercle. Jaws equal ;
dorsal plate

large, almost as wide as the skull behind eye ; opercle striate
; top of head

granular forward to between eyes ;
a triangular smooth area in front

;

humeral process, dorsal plate, and outer margins of dorsal and pectoral

spines granular. Snout 3 in space from eye to preopercle ; eye 5 in inter-

ocular space. Maxillary barbels scarcely reach gill opening. Adipose
almost as long as anal. Caudal lobes subequal, 5 in the total length.

Head 4| in the total, its width H in its length. (Cuvier & Valenciennes.)

Guiana to the Amazon, (albicans, whitish.)

Bagrus albicans, CUVIER & VALENCIENNES, xiv, 461, pi. 420, 1839, Cayenne.
? Bagrus valenciennesi, CASTELNAU, Anim. Amer. Sud., 31, pi. xin, f. 1, 1855, Amazon.

Arius valenciennesi, GUNTHER, Cat., v, 150, 1864.

Tachisurus albicans, EIGENMANN, S. A. Nematognathi, 59, 1890.

71. SELENASPIS, Bleeker.

173. SELENASPIS HERZBERGII, (Bloch).

Head 3g to 3| ; depth, 5 to 6. D. 1,7; A. 18. Palatine bands of teeth

with a backward projecting angle ;
teeth all villiform. Posterior nasal

openings connected by a membrane
;

dorsal plate and occipital process

truncate where they meet, at least in the adult; in the young the dorsal

plate is somewhat convex in front, the backward projecting angles of the

palatine patches not developed. Occipital process i as wide at tip as at

base; its length more than i its width; its middle scarcely keeled; gill

rakers 5 + 10. Body elongate, the head longer than wide
; plates on head
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granular ;
fontanelle not continued behind the eyes and without backward

projecting groove. Plumbeous above, sides silvery, fins dusky. (Eigen-
niaun.) Coasts of South America from Cayenne to Para; common. (Named
tor llerzberg.)

S/Viic/is /< /./');/(!, BLOCH, Ichtbyol., viii, ;>3, pi. 367, 1801, Surinam.

.I,-,/IN herxbergii, GrvniEit, Cat., v, 144, 1864.

T--lii*'<i'nx In'i-Jn'i-'jii, EIGENMANN, S. A. Nomatogiiathi, 50, 1890.

/'<W/i<<//'N argenleus, LACKI-KDE, Hist. Nat. Poiss., v, 94, 1803, Surinam.

/;<(</(,< pemecus, CTVIER & VALENCIENNES, xiv, 456, 1839, Cayenne.

Hnijntti ,-<i'li'*tinnx, MfLLEK & TunsciiEi,, IIor;<' Ichth., in, 7, 1849, Guiana.

Hexanematichthys hymeiwrhinus, BLEEKER, Silures de Suriuame, 57, pis. xi and xm, 1864, Suri-

nam.

174. SELENASPIS DOWI, (Gill).

Head 3J in length. Gill rakers 7 + 15
;
A. 16. Dorsal shield and occip-

ital process truncate, the former much broader than long, the latter very
short ; the length of occipital process not | its greatest width

; foutanelle

short, ending obtusely at a point much nearer tip of snout than front of

dorsal. Young with dorsal shield reduced, vomerine bauds separated and
i he backward prolongation of palatine bauds obscure. Panama to Guay-

[uil. (Named for Capt. John M. Dow.)

-,Vs ,/.,//, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 170, Panama.

x, STIUNDACHNER, Ichth. Beitr., iv, 19, 1876, Panama.
Arinx <li,n-i, .IOKDAN & GILBERT, Bull. IT. S. Fish Com., 1881, 37.

Titdtixun'x diri, EIGENMANN, S. A. Nematognathi, 61, 1890.

175. SELENASPIS LUNISCUTIS, (Cuvier & Valenciennes).

Head 3| ; depth 5i to 6. D. I, ?
;

A. 16 to 19. Palatine bands of teeth

with a backward projection. Teeth in jaws coarse, conical; those on
vonuT and palate finely granular. The patches separate in young, but
united and covering most of roof of mouth in adult. Margin of dorsal

plate and of occipital process convex where they meet
; palatine patches

of teeth connected by the vomerine patch in front, their inner margins
not touching behind. Body rather stout. Head large, flattish above;

top of head coarsely granular in young, becoming more finely granular
with age. Occipital process broader than long. Dorsal plate large, sad-

dle-shaped, broader than long or longer than broad. Fontanelle crossed

by 2 or 3 bony bridges, the middle portion more than i its total length.
Barbels short. Purplish brown, with brown dots below. (Eigenmann.)
Surinam to Rio Janeiro; common, (luna, moon; scutum, shield.)

Ariux liniixrn(i., CUVIKII & VALENCIENNES, xv, 109, 1840, Brazil.

Arii',- lu,H*'t,tis, GUNTHER, Cat, v, 152, 1864.

Y''c7/ ( .vi;-(!.s liutiscutis, EIGENSIANN, S. A. Nematognathi, 63, 1890.

176. SELENASPIS PARKERI, (Traill).

(BRESSON.)

Allied to S. luniscutis; the teeth on the palate granular. Dorsal plate

large, emarginate in front, receiving the pointed occipital process; pala-

tine patches either separate or united for their whole length. (Bleeker.)

Muddy river mouths, Guiana to Para. (Named for Mr. Parker.)
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Silurus parkeri, TRAILL, Mem. Werner. Soc., 1832, vi, 377, pi. G, Guiana.

Arius parkeri, G(JNTIIER, Cat., v, 153, 1864.

Tachisurus parkeri, EiGENMANN, S. A. Nematognathi, 65, 1890.

Arius quadriscutis, CUVIER & VALENCIENNES, xv, 111, 1840, Cayenne ;
Mana.

Netuma quadriscutis, BLEEKER, Silures de Suriname, 59, 1864, with plates.

72. NETUMA, Bleeker.

177. NETUMA GRANDICASSIS, (Cuvier & Valenciennee).

Head 3 to 3|; depth 5f to 6. D. I, 7; A. 18. Dorsal plates cresent-

shaped, not enlarged. Occipital process shaped like a clover leaflet,

emarginate at tip, narrowly and deeply constricted at base, its margins

regularly and strongly convex ; its middle keeled or not
;

its length not

much greater than its breadth. Body cylindrical in front, tapering
behind. Head greatly depressed, longer than broad; center of fontanelle

over middle of eye, not continued backward as a groove; interorbital

region with 4 ridges; upper jaw considerably projecting; lip wide; vome-

rine teeth in small patches or wanting; palatine patches triangular, pro-

duced backward. Guiana to Bahia. (Eigenrnanu.) (grandis, large; cassis,

helmet.)

Arius grandicassis, CUVIER & VALENCIENNES, xv, 53, pi. 427, 1840, Guiana ?

Arius grandicassis, GVNTHER, Cat., v, 153, 1864.

Tachisurus grandicassis, EIGENMANN, S. A. Nematognathi, 65, 1890.

178. NETUMA STRICTICASS.IS, (Cuvier & Valenciennes).

Entirely similar to N. grandicassis, but with the occipital process much

narrowed, its margins scarcely convex, and its length 2 or 3 times its great-

est breadth. The form of this process varies, so that Eigenmann regards

this form as a variety of N. grandicassis, another subspecies (parmocassis,

Cuvier & Valenciennes, from Bahia), being intermediate between the two.

Surinam to Bahia. (Eigenmann.) (strictus, narrowed; cassis, helmet.)

Arius stricticassis, CUVIER & VALENCIENNES, xv, 58, 1840, Cayenne.
Arius stricticassis, GUNTHER, Cat., v, 154, 1864.

Tachisurus grandicassis stricticassis, EIGENMANN, S. A. Nematognathi, 68, 1890.

179. NETUMA DUBIA, (Bleeker).

Head 41 to 4 in length ; eye 4 to 4| in head, H to If in interocular space ;

body little broader than high; caudal compressed ;
head depressed, acute,

its width 1J to 1 in its length ;
width of mouth 2i to 2. D. 1, 7

;
A. 18 to

20. Dorsal plate, crescent shaped, not enlarged. Palatine bauds of teeth

without backward extension . Teeth villiform. Occipital process widest at

its base. Interorbital region granular, or if smooth, the fontauelle with-

out a groove. Posterior nasal openings not connected by a membrane.

Fontanelle not produced backward as a groove. . Maxillary barbels reach-

ing to base of ventrals. Occipital process keeled, not much longer than

broad; snout scarcely longer than eye, depressed, a large axillary pore;

dorsal spine li in head, granulated on its basal half in front, striate on

sides, slightly serrate behind
; adipose longer than dorsal fin, twice as

long as high ; pectoral spine broader but not longer than dorsal spine, its

inner margin conspicuously serrated
;
ventrals much shorter than pecto-

rals
;

anal as high as long ;
caudal 4| to 6 in the length. Surinam.

(Bleeker.) (dubius, doubtful.)
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AV/M//M ditbia, BLEEKER, Versl. Mod. Ac. Wet. Auisterd., xiv, 382, 1862, Surinam.

Anns lining Gi'NTHEB, Cat., v, 144, 1804.

H.$ ditbiuc, EIGENMANN, S. A. Nematognathi, 69, 1890.

180. NETUMA KESSLERI, (Stoindachner).

Head large, 3; caudal not f head; fontanelle obtuse behind. A. 17.

Shields of head coarsely granular ;
barbels short, reaching base of pec-

torals. Altata to Panama
;
not rare. (Named for Dr. K. P. Kessler, author

of the Ichthyology of Turkestan.)

Arum Avw/eri, STEiNDACHNER, Ichth. Beitr., iv, 24, 1876, Altata; Panama.
AriiiK kc^leri, JORDAN & GILBERT, Bull. U. S. Fish Comm., 1882, 40.

Tudtintu-Ks keaslcri, EIGENMANN, S. A. Nematognathi, 69, 1890.

181. NETUMA INSCULPTA, (Jordan & Gilbert).

Head 4. A. 18. Eye 6| in head
;
Fontauelle gradually narrowd behind,

becoming a narrow groove nearly reaching occipital process ;
dorsal and

pectoral spines subequal, 1& in head; fins pale. Panama, (imculptus,

sculptured.)

Arms insculptus, JORDAN & GILBERT, Bull. U. 8. Fish Com., 1882 (1883), 41, Panama.

182. NETUMA PLANICEPS, (Steindachner).

Head 3f to 4. A. 17. Shields of head rather coarsely granular ;
barbels

very short, scarcely reaching pectoral ;
caudal a little shorter than head;

interorbital area flat and smooth; fins dusky. Altata to Panama; not

rare, (planus, flat
; -ceps, head.)

Arius planiceps, STEINDACHNER, Ichth. Beitr., iv, 26, 1876, Altata; Panama.

183. NETUMA PLATYPOGON, (GUnther).

Head 3$. A. 18. Shields of head finely and irregularly granular, the

granules not in lines. Inner margins of palatine patches of teeth straight ;

fontanelle continued abruptly backward as a groove; anterior margin
of dorsal spine sharply serrate

; body rather elongate, the top of head

with an unusually large smooth area. Gulf of California to Peru;

generally common. (Tr/lart-f, broad; iruyuvj beard, the barbels being
widened at base.)

Ariiis platypogon, GONTHER, Cat., v, 147,1864, San Jose de Guatemala.
Arius platypogon, JORDAN & GILBERT, i.e., 44, 1882.

Tachimrus plalypogon, EIQENMANN, S. A. Nematognathi, 71, 1890.

184. NETUMA OSCULA, (Jordan & Gilbert).

Head 3|. A. 18. Mouth small, with thick lips ; occipital process narrow,
its edges almost parallel until abruptly widened at base

;
median keel well

developed; fontanelle broad and shallow, becoming a narrow groove

behind, nearly reaching occipital process. Shields coarsely and sparsely

granular ;
interorbital space nearly plane, with smooth ridges ;

barbels

short; fins blackish. Panama; scarce, (osculus, diminutuve of os, mouth./

Arius osculus, JORDAN & GILBERT, i.e., 1882, 46, Panama.
Taehisurns osculiw, EIGENMANN, S. A. Nematognathi, 74, 1890.
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185. NETUMA ELATTURA, (Jordan & Gilbert).

Head 3|. A. 18. Mouth rather large; vomerine teeth rather coarse;

palatine patches small; barbels rather short; occipital process short,

broadly triangular, with concave sides, the base abruptly broadened:

median keel well developed; fontanelle broad and shallow, with a narrow

groove behind, nearly reaching occipital process; shields roughish, but

smoother than in N. kessleri; barbels rather short; caudal short, 1| in

head. Panama; scarce, (e/ldrrw^, reduced; ovpd, tail.)

Arius elatturus, JORDAN & GILBERT, I. c., 45, 1882, Panama.

73. HEXANEMATICHTHYS, Bleeker.

186. HEXANEMATICHTHYS FELIS, (Linnajus).

(SEA CATFISH.)

Head 31 ; depth 5. D. I, 7
;
P. I, 6; A. 16. Body rather elongate, not

compressed, tapering into the slender tail; head subconic, depressed,
flattish above

; maxillary barbel nearly as long as the head
; gill mem-

branes broadly united, forming a narrow, free fold across the isthmus;

occipital process with a median keel, long, about i head, its tip convex
;

fontanelle forming a narrow groove ; top of head comparatively smooth
;

humeral process nearly i the length of the pectoral spine ;
caudal deeply

forked, the upper lobe the longer. Steel blue, sides and belly silvery,

lower fins pale. L. 24 inches. Cape Cod to Texas; common southward

along the sandy coast, the most abundant of the salt-water catfishes on

the United States coast, and the only one of the Tachysurus type found

much north of the Tropic of Cancer, (fells, cat.)

Silurusfelis, LINN;EUS, Syst. Nat., Ed. xn, 503, 1766, Charleston, S. C.

Arius milberti, CUVIER & VALENCIENNES, xv, 74, 1840, New York
; Charleston.

Arius milberti, GUNTHER, Cat., v, 155, 1864.

Arius eqneslris, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1855, 26, Indianola, Texas.

Arius equestris, GUNTHER, Cat., v, 173, 1864.

Arius felis and equestris, JORDAN & GILBERT, Synopsis, 110, 1883.

187. HEXANEMATICHTHYS SEEMANI, (Giinther).

Head 3|. A. 18. Head flat, depressed in front, its shields coarsely

granular; occipital process wider than long, with a bluntish keel; fon-

tanelle open to above the posterior margin of the eye, with a deep back-

ward extending groove ;
barbels reaching slightly beyond base of pectorals;

vomerine teeth in 2 small ovate patches ;
each joined to a larger palatine

patch; axillary pore large; gill rakers 5 -f- 12. Paired fins dusky within.

Panama. (Named for Dr. Seeman, who obtained the type.)

Arius seemani, GUNTHER, Cat., v, 147, 1864, "Central America."
Tachisurus seemani, EIGENMANN, S. A. Nematognathi, 78, 1890.

188. HEXANEMATICHTHYS JORDANI, (Eigenmann & Eigenmann.)

Head 3. A. 18. Rather robust; interorbital area flat and smooth;
shields of head finely and sparsely granular ; opercle smooth

; occipital

process about as long as head, with an unusually sharp keel; fontanelle
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continued as a deep groove to base of occipital process ; maxillary barbels

reaching axil; snout blunt; vomeriue teeth in 2 small, separate patches,

contiguous to the larger palatine patches ; gill rakers 6 -f- 9. Caudal

deeply forked. Inner surface of paired fins black. Panama; two speci-

mens known. (Named for David Starr Jordan.)

Tuchisunu jordani, EIGENMAXN & EIGENMANN, Proc. Cal. Ac. Sci., 1888, 142, Panama ; EIGEN-

MANN, S. A. Nematognathi, 79, 1890.

189. HEXANEMATICHTHYS C^ERULESCENS, (GUnther).

Head 3 to 3. A. 17. Palatine patches of teeth small, scarcely larger
than the vomerine patches which are oval and widely separated on median

line; occipital process broader than long; head as wide as long; eye
6 in head, 2 in snout, 3 in interorbital width

; maxillary barbels to mid-

dle of pectorals; occipital process keeled, subtruncate posteriorly; dorsal

spine 2 in head
; pectoral spine equal to head without snout

; upper caudal

lobe about as long as head. Steel blue
;
fins largely black. West coast

of Guatemala. (Giinther.) (Latin, bluish.)

Arius csendescens, GUNTHER, Cat., v, 149, 1864, Rio Huamuchal, Guatemala.

190. HEXANEMATICHTHYS GUATEMALENSIS, (GUnther).

Head 3f . A. 18. Palatine patcheo of teeth much larger than vomerine;
fontanelle almost obsolete, ending between the eyes, and not prolonged
into a groove ;

head f as wide as long ; body slender
;
fins mostly dusky;

caudal about as long as head
; body slender. Mazatlau to Central America;

not rare.

Arins yiiatemalensis, GUNTHER, Cat., v, 145, 1864, Guatemala; Chiapas.
Arius guatemalensis, JORDAN & GILBERT, I. c., 48,1882.

191. HEXANEMATICHTHYS ASSIMILIS, (Gunther).

Fontanelle short and narrow, ending midway between tip of snout

and middle of dorsal plate ;
head as wide as long. D. I, 7

;
otherwise

essentially as in H. guatemalensis. (Gunther). Atlantic coast of Central

America, ascending streams, (assimilis, similar.)

Arius assimilis, GUNTHER, Cat., v, 146, 1864, Lake Yzabal, Guatemala.
Arius assimilis, JORDAN, Proc. Ac. Nat. Sci. Phila., 1883, 281.

192. HEXANEMATICHTHYS SURINAMENSIS, (Bleeker).

Head 3?
; depth 6. D. 1,7: A. 18. Palatine bands of teeth without

backward projecting angle; teeth all villiform, those on the palate in 4

patches, the vomer and palatine patches sometimes contiguous. Granula-

tions of the head continued forward to between the eyes. Fontauelle not

continued backward as a groove; interorbital area without ridges ; adipose
fin about as high as long, shorter than the dorsal fin. Depth of head 1 in

its length ;
width 1. Eye 5 in the head, 2^ in the interocular, less than

2 in snout. Occipital process not longer than broad, not conspicuously
keeled. Snout depressed ; upper jaw little longer than lower. Vomer and

palatine teeth contiguous. Maxillary barbels reaching to the base of the

F. x. A. 10
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pectorals. Opercle smooth. Dorsal spine shorter than the pectoral spine,

about 2 in the head, granulated in front, striated on sides; caudal 4 in

length Surinam. (Bleeker).

Hexanematichthys surinamensis, BLEEKER, Versl. Med. Akad. Wet. Amsterd., 380, 1862, Surinam.

Arius surinamensis, G(JNTHER, Cat., v, 148, 1864.

Tachisurus surinmensis, EIGENMANM, S. A. Nematognathi, 81,1890.

193. HEXANEMATICHTHYS DASTCEPHALUS, (GUnther).

Head4. A. 21. Interorbitalarea with 4 very rough granulated ridges;

(smoother in 9 ); shields of head coarsely granular ; vomerine and palatine

teeth on each side confluent in a small roundish patch; gill membranes

not forming an angle; foutanelle continued backward as a groove to base

of occipital process; spines high; the dorsal li in head. Fins blackish.

Panama (wrongly ascribed to the Hawaiian Islands). (rWi>f, rough;

rj, head.)

Arius dasycephalus, GUNTHER, Cat., v, 1864, 157, Oahu, apparently an error.

Arius dasycephalus, JORDAN & GILBERT, I. c., 51,1882.

194. HEXANEMATICHTHYS LONGICEPHALUS, Eigenmann & Eigenmanu.

Head 3| . A. 20. Allied to H. dasycephalus, but with the granular ridges

on the head largely obscured by thick skin; occipital process as long
as broad, its margins concave; fontanelle produced as a deep groove;
barbels short; gill rakers short and thick, 4+ 5; spinesshort; fmsdusky.
Panama. (Eigenmann.) (longus, long; KeQaty, head.)

Tachisurus longicephalus, EIGENMANN & EIGENMANN, Proc. Cal. Ac. Sci., 1888, 143, Panama
;

EIGENMANN, S. A. Nematognathi, 82, 1890.

195. HEXANEMATICHTHYS RUGISPINIS, (Cuvier & Valenciennes).

Head 3i to 4
; depth 5| to 6. D. I, 7

;
A. 19 to 21. Palatine bands of

teeth not continued backward ; teeth all villiform. Teeth on the palate

in 2 patches. Eye small, about 10 in the length of the head; fontanelle

not continued as a groove. Sides of the dorsal and pectoral spines gran-

ular; fontanelle angular behind, its posterior portion separated by a

bridge and not ending in a groove; interorbital region with 4 ridges;

intermaxillary band of teeth 4 times as wide as deep; palatine patches

of teeth less than diameter of eye in width. Barbels villiform, the max-

illary barbel reaching beyond base of pectoral; mouth inferior, the lips

thick; no axillary pore. Body slender; head broad, depressed. Surinam

to Para. (Eigenmann.) (ruga, wrinkle or roughness; spina, spine.)

Arius rugispinis, CUVIER & VALENCIENNES, xv, 77, 1840, Cayenne.
Arius rugispinis, GUNTHER, Cat., v, 156,1864.

Tachisurus rugispinis, EIGENMANN, S. A. Nematognathi, 83, 1890.

196. HEXANEMATICHTHYS PHRYGIATUS, (Cuvier & Valenciennes).

This species or variety is very close to H. rugispinis, differing as follows:

Teeth on the palate in 2 patches. Eye small, about 10 in the length of

the head; fontanelle not continued as a groove. Sides of the dorsal and

pectoral spines striate; fontanelle broadly rounded behind; intermaxillary
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a

baud of teeth 6 times as wide as deep; palatine patches \\ diame-

ters of eye in width and length. (Eigeimiauu.) Surinam to Maranhao.
This form is regarded by Eigeumann as a subspecies of the preceding.
As the two inhabit the same waters, phryyiatus should be either a distinct

species or an extreme of individual variation, (phrygiatus, embroidered

in gold.)

Ariim pliryijixtns, CuviEE & VALENCIENNES, xv, 79, 1840, Cayenne.
Ariti* phi-iKji'itux, (IfNTHER, Cat., v, 156,1864.

Tai-hititrus ritgispinis phrygiatits, EIGENMANN, S. A. Nematognathi, 84,1890.

74. TACHYSURUS, Lacepede.

197. TACHYSURUS NUCHALIS, (GUnther).

Head 4
; depth 5. D. I, 7; A. 21. Teeth on palate large, granular; no

teeth on vomer; occipital process triangular, as long as broad, obtusely

eeled; groove of fontanelle not reaching base of occipital process; pala-
e teeth in 2 subtriangular patches which sometimes meet in front ;

maxillary barbels nearly reaching tip of pectorals. Dorsal spine slightly
serrated on both edges 1 in head; adipose fin shorter than dorsal; pec-
toral spine as long as dorsal spine and stronger. Guiana. (Giinther.)

(nuchalis, pertaining to the nape.)

Arius nuchulis, GUNTHER, Cat., v, 171, 1864, British Guiana.
Tachisurus nuchalis, EIGENMANN, S. A. Nematognathi, 86, 1890.

198. TACHYSURUS FISSUS, (Cuvier & Valenciennes).

Head Sin length; maxillary barbels reaching almost to the middle of

the pectoral fin. Teeth on the palate granular; no teeth on vomer; gill

membrane not forming a free margin across the isthmus. Head broader

than high. Soft portions ofthe head not pitted. Surinam. (Eigenmann.)
(fisaus, split.)

Ariusfissus, CUVIER & VALENCIENNES, xv, 107, 1840, Cayenne.
Arius Jusut, Gt'NiHER, Cat., v, 172,1804.

Tachisurus fissus, EIGENMANN, S. A. Nematognathi, 88, 1890.

Ariutpwncticutatus, CUVIER & VALENCIENNES, xv, 108, 1840, Buenos Ayres.

199. TACHYSURUS SPIXII, (Agassiz).

Head 3 to 4; depth 5 to 5. D. I, 7; A. 21. Palatine bands without

backward prolongation. Teeth on the palate, granular ;
no teeth on

vomer; gill membrane not forming a free margin across the isthmus.

Head broader than high, more than 3 in the length. Axillary pore much
smaller than nasal opening. Pectoral spine reaching halfway to the

posterior third of the ventrals, or shorter; upper jaw projecting; poste-

rior margin of the eye about in the middle of the head. Occipital pro-

cess greatly narrowed behind, its width at tip not more than $ diame-

ter of eye. Teeth on the palate large, granular, 20 or fewer, some

of the posterior ones usually much enlarged. Body compressed; head

narrowed forward, fontanelle narrow
;
not interrupted, continued as a

deep tapering groove to near .base of occipital process. Maxillary barbels

variable, long. Brownish above, silvery below, sometimes dotted. Coast

If

Guiana and Brazil, south to Santos; common. (Named for Jean Bap-
ste Spix, of Munich, explorer in Brazil.)
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Pimelodus albidus, SPIX, in Agassi/, Gen. Spec. Pise. Brasil, 19, 1829, Equatorial Brazil; immr

preoccupied.

Pimelodus spixii, AGASSIZ, Gen. Spec. Pise. Brasil, 19, 1829, after Spix.

Tachisurus spixii, EIGENMANN, S. A. Nematognathi, 88, 1890.

Arius arenatus, CUVIER & VALENCIENNES, xv, 106, 1840, Cayenne.
Arius arenatus, GUNTHER, Cat., v, 172, 1864.

Arius laticeps, GiJNTHEE, Cat., V, 171, 1864, British Guiana; Trinidad.

200. TACHYSURUS MELANOPUS, (Giinther),

Head 4. P. 10; A. 21. Palatine teeth, bluntish conical; axillary pore

large. Dorsal spine as long as from front of eye to gill opening ; pectoral

spine nearly as long; shields of head finely granular; groove of fouta-

nelle not quite reaching occipital process ;
orbital rim ofeye not free above;

fins all more or less blackish
;
inner surface of ventral blackish. Both

coasts of Central America; Rio Motagua (Giinther); Panama (Steindach-

ner). Our specimens from Rio Ahome, on the west coast of Mexico, above

Mazatlan; the original specimens from the east slope of Guatemala. It is

possible that the Pacific Coast form may be different from the original

melanopus. According to Giinther, the axillary pore in melanopus is

nearly as large as the nostril. In our specimens the pore is much smaller

than the nostril, (/ueAac, black
; 7roi>f, foot or ventral fin.)

Arius melanopus, GUNTHER, Cat., v, 172, 1864, Rio Motagua.

201. TACHYSURUS FtlRTHII, (Steindachner).

Head 3i ;
A. 25. Palatine teeth granular, coarser than in T. melanopus;

pectoral spine reaching at least halfway to middle of ventrals
; jaws sub-

equal ; occipital process not greatly narrowed behind
; gill rakers long

and slender, 4 -{- H I gill membranes united to isthmus, without free mar-

gin ; axillary pore small. (Eigenmann.) Panama. (For Ignatius Fiirth,

Austrian consul at Panama.)
Arius furlhii, STEINDACHNER, Ich. Beitr., iv, 29, 1876, Panama.
Tachisurus furthii, EIGENMANN, S. A. Nematognathi, 90, 1890.

202. TACHYSURUS VARIOLOSUS, (Cuvier and Valenciennes).

A. 22 or 23. Teeth on the palate granular, the patches without backward

projection ;
no teeth on vomer

; gill membrane not forming a free margin
across the isthmus. Head broader than high; soft portions of the head

pitted ; length of head to end of occipital process little less than 3 in the

length, granular portion 5 longer than smooth portion of the head. Fon-

tanelle not continued as a groove. Maxillary barbels extending beyond
middle of pectorals. Cayenne. (Cuvier & Valenciennes.) (variolosus,

pock-marked.)

Arius variolosus, CUVIER & VALENCIENNES, xv, 107, 1840, Cayenne.
Arius variolosus, GUNTHER, Cat., V, 173, 1864.

Tachisurus variolosus, EIGENMANN, S. A. Nematognathi, 92, 1890.

203. TACHYSURUS MULTIRADIATUS, (Gunther).

Head 4 in total length; depth 5|. D. I, 7; A. 27 (5, 22). Barbels short,

not reaching gill openings; teeth on palate granular, paved, in 2 small

bands, widely separated on median line; fontanelle long and narrow,
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reaching almost to occipital process; bones of head roughly granular
and sculptured; occipital process as long as broad; fins pale. Rio Bay-

ano, near Panama. An ally of T. fiirthii, apparently distinguished by the

longer anal fin. (Kner.) (multus, many ; radiatus, rayed.)

/;,(,/,)(.< <i,fiW, KNFK. Sity.lT. Akad. Wiss., Miinchon, 1863, 227, not of Cuvier & Valenciennes;

and KXKR & STEINDACHXER, Bayer Akad., 1864, 47.

,lr/s HiultiriHlialii*, GINTHER, Cat., v, 173, 1864; (after Kner), Rio Bayano.

75. CATHOROPS, Jordan & Gilbert.

C<ttfi< <>}>*, JORDAN & GILBERT, Bull. F. S. Fish Comm., 1882, 54, (hypophthalmnt).

This group is closely allied to the typical section or genus of Tachysurm.
It is distinguished chiefly by the slender and numerous gill rakers and by

the low insertion of the eyes, suggesting the genus Hypoplitlialmus. The

wo species are American, (/mtfopdw, to look down
; d>i/>, eye.)

a. Upper jaw much produced; breadth of mouth 2% i head. HYPOPHTHALMUS, 204.

(i!/. I'pperjaw scarcely produced; breadth of mouth 2 in head. OULOSUS, 205.

204. CATHOROPS HYPOPHTHALMUS, (Steindachner).

Head3|. A. 22. Body elongate; head long, narrow, depressed; palan-

tine teeth small, bluntly conic, almost granular; vomermo bands widely

separate, each confluent with the large palatine band, which is not pro-

duced backward
;
both jaws thin, depressed, with narrow bands of teeth ;

barbels very long; the maxillary reaching near middle of pectoral spine;

dorsal spine long; pectoral shorter; dorsal shield small; occipital pro-

cess subtriangular, longer than broad, its sides concave, its middle

angular but not keeled; fontanelle long and narrow, not quite reaching

occipital process; shields of head rugose, with reticulating furrows. Fins

mostly pale. Eye small, placed low, its middle below level of angle of

mouth. L. 14 inches. Panama, rather scarce. (iVo, below; o0#aA/zoc,

eye.)

Arinx li>/pr>p]itlialmuit, STEINDACHNER, Jchth. Beitr., iv, 31, pi. x, 1875, Panama.

205. CATHOROPS GTJLOSUS, (Eigenmann & Eigenmann).

Head 3^. A. 23. Body slender; head broad, depressed; width of head

H in its length; occipital process about as broad as long, obtusely

keeled; fontanelle narrow, continued backward as a groove; bones of

head rugose; eye oblique, its center over posterior end of mandible, on

level of angle of mouth; barbels reaching nearly to middle of pectoral;

jaws very thin; no vomerine teeth; palatine teeth widely separated, in

very narrow bands, the teeth obtusely conical; gill membranes united,

with free margin. Gill rakers 12 -f 30, H times diameter of eye; pectoral

pore large; spine slender, rather long. Panama. (Eigenmann.) (gulosux,

large-mouthed.)

Ta,-l,*,mi* gtilosn*, EIGENMANN & EIGENMANN, Proc. Cal. Ac. Sci., 1888, 146, Panama; KIOKN-

MAN-X, S. A. Nematognathi, 93, 1890.

76. ICTALURUS, Rafinesqne.

(CHANNEL CATS.)

TlAFiNF.so.rE, Tchth. Oh., 61, 1820, (macuhitns=p>nicl<dn.*).

, UAKIXESO.CE, /. c., 61, (mcfiilctlits).

GILI,, Ann. Lye. Nat. Hist. N. Y., 1859, 39, (beadlei=punctaiu8).
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Body elongate, slender, compressed posteriorly. Head slender and
conical. Supraoccipital bone or process prolonged backward, its emar-

ginated apex receiving the acuminate anterior point of the second inter-

spinal, thus forming a continuous bony bridge from the head to the dorsal

spine. Mouth small, terminal, the upper jaw longer. Teeth subulate, in

a short band on each jaw. Dorsal fin high, with one long spine, and

usually 6 rays. Adipose fin over posterior portion of anal. Anal fin

long, with 25 to 35 rays. Ventral fins each with 1 simple and 7 branched

rays. Pectoral fins each with a stout spine, retrorse serrate within, and
about 9 rays. Caudal fin elongate, deeply forked, the lobes pointed, the

upper the longer. Coloration pale or silvery. Fresh waters of North

America
;
3 species known

;
the best of the Catfishes as food. They are

active fishes, frequenting especially river channels and ripples in large
streams, (ftMf, fish

; attovpos ,
cat

;
hence more correctly, Ichthycelurus.)

a. Anal fin very long, its base nearly % its body, its rays 32 to 35. FURCATUS, 206.

aa. Anal fin shorter, its rays 25 to 29.

b. Barbels long, extending considerably beyond gill opening; anal rays usually about 26.

PUNCTATUS, 207.

bb. Barbels short, the longest only reaching gill opening; anal rays 28 or 29.

MERIDIONALIS, 208.

206. ICTALURUS FURCATUS, (Le Suenr).

(CHUCKLE-HEADED CAT.)

Head email, about 4|- in length; depth 4 in adults to 5i in young.
Anal fin extremely elongate, its base nearly i the length of the body (with-
out caudal) ;

its rays 32 to 35 in number. Eye small, wholly anterior, the

middle of the head being behind its posterior margin. Slope from dorsal

to snout somewhat concave, especially in adults. Pectoral spine rather

long; humeral spine stout, shortish, not reaching middle of pectoral

spine. Skin thin. Color silvery, plain, or somewhat spotted. Size rather

large, reaching a weight of over 40 pounds. Ohio to Iowa and Texas
;
not

very common, (furcatus, forked.)

Pimelodm furcaius, LE SUEUR, in Cuvier & Valenciennes, ix, 136, 1840, New Orleans.

Ictalunus furcatus, JORDAN & GILBERT, Synopsis, 109,1883.

Amiurus furcaius, GUNTHER, Cat.,v, 103,1864.

Pimelodus affinis, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 26, Rio Grande. (Type,

Nos. 837 and 838.)

207. ICTALURUS PUNCTATUS, (Kafinesque).

(CHANNEL CAT; WHITE CAT; BLUE CAT.)

Head 4; depth 5. Anal 25 to 30. . Head rather small, narrow, convex

above, so that the eye is little nearer the upper than the lower outline.

Eye large, the middle point of the length of the head being near its pos-

terior margin. Mouth small. Barbels long, the maxillary barbels reaching
more or less beyond gill opening. Spines long. Humeral process long
and slender, more than 4- the length of the pectoral spine, which is

strongly serrated behind. Color light olivaceous above, the sides pale

or silvery, and almost always with irregular small, round, dark spots;

fins often with dark edgings. Body rather long and slender, back little

elevated. Rivers of the Great Lake region and Mississippi Valley and

streams tributary to the Gulf of Mexico
; generally abundant in the
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channels of the larger streams, especially southwestward. It reaches a

weight of 20 to 25 pounds, and is an excellent food fish, not inferior to the

Black Bass. Variable, (punctatus, spotted.)

SUnrus punctalns, RAFIXESQUE, Atner. Month. Mag., 1818, 359, Ohio River.

f<-l<tlinlnriis imitctahix, JORDAN, Bull. U. S. Nat. Mus., x, 1877, 76.

Piinvlodus caudafurcatus, LE SUEUR, M6m. Mus., v, 152, 1819, Wabash River, Mississippi
River.

Pimelodus cterulescen*, RAFINESQUE, Ichth. Oh., 63, 1820, Ohio River.

A>iiinrnscanditfi<r<->itus, Gi'NTHER, Cat., V, 102,1864.

macidatus, pallidus, iirgcntitnis, argyi-us, with varieties eryihroptera, margiuatm, later alls,

l<'i-iitera, RAFINESQUE, Quart. Jour. Sci. London, 1820, and Ichth. Oh., 62, etc., 1820, Ohio
River.

urcifer, CUVIER & VALENCIENNES, xv, 139, 1840, Surinam, by error.

Pitnelodm gracilis, HOUGH, Ann. Rept. Regents, Albany, 1852, 26, Somerville, N. Y.
Pimelodus rulpes, GIRAKD, Proc. Ac. Nat. Sci. Phila., 1858, 170, Rivers of Texas. (Type,

Nos. 843, 845, and 846.)

Siinechoglanis beadlei, GILL, Trans. Lye. Nat. Hist. N. Y., 1859, 2, St. Catherines, Ontario.

(Type, No. 5115.)

Pimelodus haughi, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859,159, Somerville; Ogdensburgh;
Foxburg, Penn. (Type, No. 1532.)

Pimelodus megalops,QiKA.KD, I c., 161, Black Warrior River ; Bigsby River, Alabama.

(Type, No. 1532.)

Pimelodus graciosits, GIRARD, I. c., 161, Prairie Mer Rouge, Louisiana. (Type, No. 1511.)

Pimelodus hammondi and notatus, ABBOTT, Proc. Ac. Nat. Sci. Phila., 1860, 568, Fort Riley.
Irt,dnrus simpsoni, GILL, Proc. Bost. Soc. Nat. Hist., 1862, 43, Platte River.

Tctalurus robusttis, JORDAN, Bull. U. S. Nat. Mus., x, 1877, 76, Cairo, Illinois. (Type, No. 2056.)

208. ICTALURUS MERIDIONALIS, (Gunther).

Head 5
; depth 4. D. I, 6

;
A. 28 or 29. Similar to 7. punctatus t

but with

the barbels shorter, the longest only reaching gill opening. Brownish

above, with blue reflections, silvery below. Rio Usumacinta, Guatemala.

(Gunther.) (meridionalis, southern.)

Antiurns meridionalis, GtfNTHER, Cat., v, 1864, 102, and in Trans. Zool. Soc. Lond., 1868, 473

Rio Usumacinta, Guatemala.

77. AMEIURUS,* Rafinesque.

(HORNED POUT.)

Ameiurus, RAFINESQUE, Ichth. Oh., 65, 1820, (cuprens=natalis).

','r.,x, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 231, (nigrilabris).

Haustor, JORDAN AND EVERMANN, subgen. nov., (lacustris).

Aininrns or Ameiurus, corrected spelling.

Body moderately elongated, robust anteriorly, the caudal peduncle
much compressed. Head large, wide; supraoccipital extended backward,

terminating in a more or less acute.point, which is entirely separate from

the second interspinal buckler; skin covering the bones thick. Eyes
rather small, but developed. Mouth large, the upper jaw in most species

the longer. Teeth in broad bands on the premaxillaries and dentaries
;

band of upper jaw convex in front, of equal breadth, and without

*The Horned Pout are "dull and blundering fellows," fond of the mud and growing best in

weedy ponds and rivers without current. They stay near the bottom, moving slowly about

with their barbels widely spread, watching for anything eatable. They will take any kind of

bait from an angle worm to a piece of tomato can, without hesitation or coquetry, and they
seldom fail to swallow the hook. They are very tenacious of life, opening and shutting their

mouths for half an hour after their heads have been taken off. They spawn in spring, and the

old fishes lead the young in great schools near the shore, caring for them as a hen cares for her

chickens. "A bloodthirsty and bullying set of rangers, with ever a lance at rest and ready to

do battle with their nearest neighbor." Thoreau.
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backward prolongation at the angle. Dorsal between the pectorals and
ventrals higher than long, with a pungent spine and about 6 branched

rays. Adipose fin short, inserted over the posterior half of the anal.

Anal fin of varying length, with 15 to 35 rays, the usual number being
20 or 21. Caudal fin short, truncate in typical species, more or less

forked in those species which approach the genus Ictalurus. Ventrals

each with 1 simple and 1 branched rays. Pectoral fins each with a stout

spine, which is commonly retrorse serrate behind. Lateral line usually

incomplete. Species very numerous, swarming in every pond and slug-

gish stream in the Eastern United States; especially characteristic of

quiet waters; 1 species (A. cantonensis) in China. The species are

variable and not easily distinguished. Those in which the caudal fin is

forked make an approach to the genus Ictalurus. The lack of connection

between the supraoccipital and the interspinal buckler is the only char-

acter by which these species can be separated from Ictalarus, of which

group Ameiurus should perhaps be regarded as a section, (a, privative ;

neiovpo?, curtailed; the caudal fin not notched.)

HAUSTOR, (haustor, one who swallows) :

a. Caudal fin lunate or forked; occipital process produced backward, not falling far short of

the interspinal bones; species of large size, approaching Ictalurus; coloration more or

less grayish or silvery.

b. Anal rays 25 to 35; humeral process very short and blunt, usually covered by skin,
about % length of pectoral spine. LACUSTRIS, 209.

bb. Anal rays usually 20 to 22 (19 to 24).

c. Base of anal fin longer than head; head rather narrow, the bony occipital bridge
almost complete. LUPUS, 210.

cc. Base of anal fin much shorter than head.

d. Humeral process strongly rugose; head and mouth narrow in young, becom-

ing very broad in the adult. CATUS, 211.

dd. Humeral process slightly furrowed; head narrow. DUGESI, 212.

bbb. Anal very short, of about 16 rays, its base not length of body and little more
than % head; head broad, with long barbels. OKEECHOBEENSIS, 213.

AMEIURUS:

aa. Caudal fin entire, truncate or very slightly marginate behind. Eyes well developed.

Coloration, brown or yellowish, not silvery.

e. Anal fin long, of 22 to 27 rays (counting rudiments), its base more than % body.
/. Head and body elongate, the back high, the head much longer than broad; pecto-

ral and dorsal spines very long. EREBENNUS, 214.

ff. Head and body robust, the back low, the head not much longer than broad,

pectoral and dorsal spines moderate. NATALIS, 215.

ce. Anal fin moderate or short, of 15 to 22 rays, its base 4 to 5 in the body.
g. Lower jaw projecting; anal rays 20. VULGARIS, 216.

gg. Lower jaw not projecting.

h. Body rather robust, the depth in the adult 3% to 4% in length; head not

very flat above,

i. Pectoral spines long, 2 to 2% in head; anal rays more than 20.

NEBULOSUS, 217.
it. Pectoral spines short, 2% to 3 in head, longest in young. Anal fin

shorter, of 17 to 19 rays counting rudiments. MELAS, 218.

hh. Body slender and low, varying with age, the depth 5% to 8 times in length;
head in adult broad and very flat; anal short, usually with 18 or 19 rays;
a broad dusky shade across the base of dorsal which is rather high.

PLATYCEPHALUS, 219.
GRONIAS, (ypoivrj, a cavern):

aaa. Caudal fin entire; eyes covered by thick skin.

i. Color chiefly black.
NIGRHABRIS, 220.
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Subgenus HAUSTOR, Jordan & Evermann.

209. AMEIURU& LACFSTRIS, (Walbaum.)

(CATFISH OF THE LAKES
;
GREAT FORK-TAILED CAT

; MISSISSIPPI CAT
; FLORIDA CAT

; FLANNEL
MOUTH CAT; MATHEMEG, OR UGLY PISH.)

Head 4 in length; depth 5; distance to dorsal spine 2^. D. I, 5; P. I,

9; A. 28 (25 to 32). Body rather stouter, head much broader, lower,
and more depressed than in Ictalurus punctatus, its greatest width $
its length. Interorbital space somewhat more than the length of head.

Width of the mouth about i head. Eye moderate, wholly in front of

middle point of head. Top of head covered with a thicker skin than in

2>unctatu8, so that the bones are nearly concealed. Upper surface of the
head quite nattish; so that the eyes are much nearer the upper than the
lower surface of the head. Barbels long, all black, the maxillary barbel

reaching beyond head. Humeral process very short and blunt, covered

by skin, a little more than & the length of the pectoral spine. Caudal

deeply forked, the upper lobe rather longer and narrower than the lower
;

dorsal a little nearer snout than adipose fin. Anal base as long as head.

Olivaceous slaty, growing darker with age; sides pale, without dark

spots ;
anal dusky edged. Saskatchewan River and Great Lakes to

Florida and Texas
;
abundant in all large bodies of water, especially

in the Mississippi and the Great Lakes. One of the largest of the cat-

fishes, reaching a weight of 150 pounds or more, (lacustris, living in

lakes.)

Gadus lacustris, WALBAUM, Artedi Pise., 1792, 144, Arctic America, based on the Mathemeg,
or Land Cod, of Pennant.

Pimelodus nigricam, LE SUEUR, Mem. Mus., v, 153, 1819, Lake Erie; Lake Ontario.
Pimelodm nigrescens, RICHARDSON, Fauna. Bor. Amer., in, 1836, 134, after Le Sueur.
Pimelodus borealis, RICHARDSON, I. c., 135, 1836, Pine Island Lake.
Amiurtis borealis, GUNTHER, Cat., v, 100,18(54; JORDAN, 7. c., 84,1877.
Iclalurus lacustris, JORDAN & GILBERT, Synopsis, 108, 1883.

Amiurus ponderosm, * BEAN, Proc. U. S. Nat. Mus., 1879, 286, St. Louis. (Type, 23388.)
Ictalurus ponderosus, JORDAN & GILBERT, Synopsis, 189, 1883.

Ictalurus nigricam, JORDAN & GILBERT, Synopsis, 882, 1883.

210. AMEIURUS LUPUS, (Girard).

Anal 23. Body rather slender. Head narrow, longer than broad, its

width 4f in length, being less than its length above. Dorsal spine much
nearer snout than adipose fin. Base of anal longer than head. Pectoral

spines long and slender, dentate. Barbels long. Supraoccipital bone

almost meeting the interspinal ;
the relations of the species therefore very

close to Ictalurus punctatus. Dusky olivaceous, sides silvery. Rio Nueces

and Rio Pecos, Texas
;
a rather doubtful species, apparently intermediate

between Ictalurus punctatus and Ameiurus catus. (lupus, wolf.)

Pimelodm lupus, GIRARD, Pac. R. R. Expl., x. 211, 1858, Rio Pecos; JORDAN, I. c., 83, 1877;

GUNTHER, Cat., v, 101,1864.

Tctalurus lupus, JORDAN & GILBERT, Synopsis, 107, 1883.

* Amiurm ponderosus, Bean, described from the Mississippi River at St. Louis from a sporimcn
5 feet long, weighing 150 pounds, is probably a giant example of this species, from which it

differs only in the presence of 35 anal rays. In 4 specimens, which \ve refer to A. lacustris,

we count 25, 27, 28, and '.'>'l rays. We see no reason for doubting the identity of the "Land Coil."

or Mathemeg of the Hudson Bay region, with Ameiurus nigricam. This northern species, called

borealis by Richardson, is the original lacustris of Walbaum.
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211. AMEIURUSCATUS,* (Linnaeus).

(WHITE CAT ;
CHANNEL CAT OF THE POTOMAC.)

Body stout, slender in the young, the head becoming excessively broad

in the adult. Barbels long, except nasal barbel
;
caudal fin deeply forked,

the upper lobe the longer. Humeral process more than \ the length of

the spine, extremely rugose. Anal rays 21 (19 to 22) ;
base of anal 4 to

5 in length. Dorsal fin inserted nearly midway between adipose fin and

snout. Pale olive bluish, silvery below without dark spots, but some-

times mottled or clouded. L. 2 feet. Delaware River to Texas, very

common in the coastwise streams and swamps, especially about Chesa-

peake Bay and in Florida
;
also lately introduced into the Sacramento and

San Joaquin rivers, where it is becoming abundant. (Low Latin, catus,

cat.)

Silunts cairn, LINNAEUS, x, 305, 1758; based on the Catfish of Catesby, (Bagre secundse speciei marc-

gravel affinis), which is a rude figure of the adult, or "
lophius," form of this species; North-

ern part of America.

Pimelodus albidus, LE SUEUR, Mem. Mus., v, 148, 1819, Delaware River.

Pimelodus lynx, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 160, Potomac River.

Amiurus albidus, JORDAN, I. c., 84, 1877.

Ictalurus albidus, JORDAN & GILBERT, Synopsis, 107,1883.

Amiurus niveiventris, COPE, Proc. Am. Phil. Soc., 1870, 486, Neuse River; JORDAN, I.e., 83, 1877.

Idalunis niveiventris, JORDAN & GILBERT, Synopsis, 107,1883.

Amiurus lophius, COPE, Proc. Am. Phil. Soc., 1870,486, Potomac River; JORDAN, I.e., 85, 1877.

Ictalurus lophius, JORDAN & GILBERT, Synopsis, 107, 1883.

Ictalurus macaskeyi and I. kevinskii, STAUFFER, History Lancaster County, Pa., 578, 1869, Lancas-

ter County, Pa.

212. AMEIURUS DUGESI, Bean.

Allied to A. catus, but with narrower head, its width 5 in length;
humeral process slightly furrowed, not strongly rugose as in A. catus;

caudal deeply forked. Color plumbeous, silvery below. D. I, 6; A. 21.

Rio Turbio, Guanajuato, Mexico, west of the Sierra Madre. (To Alfredo

Duges, a naturalist and teacher in Guanajuato.)
Ameiurus dugesi, BEAN, Proc. U. S. Nat. Mus., 1879, 304, Rio Turbio, Guanajuato. (Type, No.

23122 and 23123.)

213. AMEIURUS OKEECHOBEENSIS, (Heilprin).

This species is known only from a figure,t no description having been

published. This figure shows the form of Ameiurus catus, the caudal

deeply forked, barbels long and slender, the fins low, the anal very short,

*We indentify theSilurus cahtsof Linnaeus, or rather the figure of Catesby on which it is based
with Amiurus albidus of Le Sneur, the adult of which species well answers to Catesby's account,
and fairly matches his rough figure. Catesby's fish was from the " Northern part of America,"
and had a mouth so large that the fish could swallow another of its own size, ("ejusque amplitud-
inis rictus, et piscem sequalis magnitudinie capere possit." It reaches a length of 2 feet. The
adult form (called "lophius") of the present species abounds in the Potomac, and has a larger
mouth than any other of the tribe. Southern specimens called niveiventris by Cope, from the
Neuse to St. Johns, are rather slenderer in from, but we know of no character by which the two
can be positively separated. If a difference exists, the southern form may stand as Ameiurus
niveiventris, the northern as A. catus.

t The figure of Heilprin has much in common with that of Catesby, which is the basis of the
name Ameiurus catus.
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apparently of 15 or 16 rays and much shorter than head, the spines small,
the occipital bridge apparently complete as in Ictalurus (to which genus
it may belong), and the color entirely black, as is the case with nearly all

fishes in black-water swamps. The type is from Kissimee River, near
Lake Okeechobee, in the everglades of Florida.

Irtalin-iis okeechobeemis, HEILPRIN, Trans. Wagner Inst. Sci. Phila., r, 1887, pi. 18, Kissimee

River, Florida.

Subgenus AMEIURUS.

214. AMEIURUS EREBENNUS, Jordan.

Body rather elongate, compressed, the depth about 4 in length. Dorsal

region rather elevated; the head quite long and narrowed forward, 4 times

in length of body. Head more narrowed than in A. natalis ; width of

head in front of eye little more than | its length ;
width of the mouth

about i length of head. Greatest width of head contained l\ times in its

length. Dorsal fin slightly nearer thesnout than the adipose fin, unusually

high, its spine long. Pectoral spines strong, about i as long as the

head. Anal fin long, deep, nearly the length of the body, of 22

to 24 rays. Adipose fin large; caudal fin rather short, truncate behind.

Jaws subequal. Supraoccipital process but little free behind. Color

black; belly paler; fins and barbels black. Coast swamps and black-

water streams from New Jersey to Florida. Close to 4. natalis, but with

narrower head and longer spines. (ipe(3evv6c, color of Erebus, which is

very black.)

Ameiurm erebennm, JORDAN, Bull. II. S. Nat. Mus., x, 85, 1877, St. Johns River, Florida ;

JORDAN & GILBERT, Synopsis, 105, 1883.

Amiw-us prosthistlm* COPE, Proc. Ac. Nat. Sci. Phila., 1883, 133, Batstoe River, N. J.

215. AMEIURUS NATALIS, (Le Sueur).

(YELLOW CAT.)

Anal rays 24 to 27. Body more or less short and chubby, sometimes

extremely obese (var. natalis), sometimes more elongate (var. liridus).

Head short and broad; mouth wide, the jaws equal (var. lividus), or the

upper jaw longest (var. cupreus). Yellowish, greenish, or blackish. Great

Lake region to Virginia and Texas, and southward ; generally abundant,

extremely variable, and running into several varieties.! (natalis, having

large nates, or buttocks.)

* Except that the caudal fin is said to he rounded rather than truncate, A. prntlhinliu* agrees
with A. erebemms, with which we think it will prove identical. Greatest width of head equal
to depth of body; eye small, 5 iu interorbital width; dorsal spine inserted much nearer tip of

snout than adipose fin
; pectoral spines a little larger than dorsal spine ; maxillary barbel reach-

ing middle of pectoral spine ;
humeral process extending a little farther ; black, whitish below ;

fins black; pectoral and ventral pale at base; head 3%; depth 4%. D. I, 6; A. 24 to 27.

Batstoe River, New Jersey. Cope.

t These varieties have been thus diagnosed:
a. Dorsal considerably nearer snout than adipose fin.

6. Jaws equal; spines very short; anal rays 25; colors yellowish brown. Ohio Kivert

Arkansas, North Carolina, and south. LIVIDUS.

bb. Jaws unequal, the upper the longer.
c. Anal rays 24 or 25, the fin rather low, its base 3% iu body, nape not swollen.

d. Colors pale, yellowish brown. Mississippi valley and south.



140 Bulletin 47, United States National Museum.

Pimelodus natalis, LsSuEUR, Mem. Mus., v., 154, 1819, North America.

Amiurus natalis, GUNTHER, v, 101,1864 ; JORDAN, I. c., 86,1877.

Silurus lividus, \ar.fuscatus, and Silurus cuprem, RAFINESQUE, Quart. Jour. Sci. London, 1820, 48,

51, Ohio River.

Pimelodus felinus et antonitnsis, GIRARD, Pac. K. R. Expl.,x. 209, 1858, Canadian and San An-

tonio rivers, Texas. (Type, Nos. 924 and 923. )

Pimelodus calm, GIRAHD, Proc. Ac. Nat. Sci. Phila., 1859, 159, Aux Plaines, Illinois.

Pimelodus cupremdes, GIRARD, I c., 1859, 159, Aux Plaines, Illinois. (Type, No. 1497.)

Pimelodus ccenosus, RICHARDSON, Fauna Bor. Amer., in, 132, 1836, Lake Huron.

Pimelodus cupreus, RAFINESQUE, Ichth. Oh., 65, 1820, Ohio River.

Amiurus natalis, JORDAN & GILBERT, Synopsis, 105, 1883.

AmiurmI)olli,CoFE, Bull. U. S. Nat. Mus., xx, 35, 1880, Little Wichita River, Texas.

Amemrus bolli, JORDAN & GILBERT, Synopsis, 881, 1883
;
this form lias rather longer spines than

usual in natalis, approaching erebennm.

Amiurus natalis analis, JORDAN, I. c., 1877, 81, Arkansas River. (Type, No. 31088.)

216. AMEIURUS VULGARIS, (Thompson).

Anal rays 20. Body moderately elongate ; depth 4| to 5 in length; head

3| to 4. Barbels long ;
mouth wide

;
head longer than broad, rather nar-

rowed forward
; profile rather steep, evenly convex

;
dorsal region more or

less elevated. Lower jaw more or less distinctly projecting; in other

respects scarcely distinct from A. nebulosus, with which it may inter-

grade. Dark reddish brow.n or blackish. L. 18 inches. Vermont to Min-

nesota and Illinois, chiefly northward
;
not rare, (vulgaris, common,

which is not true in most of its range.)

Pimelodus vulgaris, THOMPSON, Hist. Vermont, 138, 1842, Lake Champlain.
Pimelodus deJcayi, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 160, Oswego, N. Y. (Type, No. 1513. )

Rmelodusailurus, GIRARD, Pac. R. R. Expl., x, 210, 1858, L.Amelia, Minnesota. (Type, No. 904.)

Amiurus selurus, JORDAN, I. c., 1877, 88.

Amiurus vulgaris, JORDAN & GILBERT, Synopsis, 105,1883.

217. AMEIURUS NEBULOSUS, (Le Sueur).

(HORNED POUT; COMMON BULLHEAD; SMALL CATFISH; SCHUTLKILL CAT; SACRAMENTO CAT.)

Body rather elongate ; depth 4 to 4| in length. Anal fin usually with

21 or 22 rays, its base 4 in body ;
dorsal fin inserted rather nearer adipose

fin than end of snout. Upper jaw usually distinctly longer than lower.

Humeral process more than i the length of pectoral spine, which is rather

long. Color dark yellowish brown, more or less clouded, sometimes yel-

lowish, sometimes nearly black. L. 18 inches. Great Lakes, Ohio Valley,
eastward to Maine, southwestward to Texas, and southeastward to

Florida. The common bullhead, or Horned Pout of the North and East,
abundant in every pond and stream

;
also introduced about 1877 into the

Humboldt, Sacramento, San Joaquin and Gila rivers, where it is now
excessively abundant. Variable, (nebulosus, clouded.)

Pimelodus nebulosus, LE SUEUR, Mem. Mus., v. 149, 1819, Lake Ontario.
Pimelodus alrariu*, DE KAY, N. Y. Fauna: Fish., 185, 1842, Wappingers Creek, Dutchess

County, N. Y.

dd. Colors dark, black or greenish. Great Lake region, north and east.

CffiNOSUS.
cc. Anal 26; rays low, its base 3% in body; spines weak; nape more or less swollen

and elevated. Alabama River to Texas. ANTONIENSIS.
ccc. Anal 27, its base 3% in length, its rays high, more than % head; spines strong,

nape not swollen. Little Red River, Ark. ANALIS.
aa. Dorsal spine inserted nearer adipose fin than tip of snout, the posterior part of body thick-

ened and shortened; jaws subequal. Great Lakes to North Carolina and south.
NATALIS.
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Amiimis catnt, JORDAN it GILBERT, Synopsis, 104, 1883.

Pimelixliixfeli*, AtiASSiz, Lake Superior, 281, 1850, Lake Superior.
Pimeloilux rnl]><-<;ilns, GiRARD, Proc. Ac. Nat. Sci. Phila., 1869, 160, Charleston. (Type, No. 1530.)
Pitimhidn* h<>i/i, GIRAKD, /. c., 159,1859, Racine, Wisconsin. (Typo, No. 1539.)
Ameiurus iiiispiUtentis, COPE, Proc. Am. Phil. Soc., 1870, 480, Mispillion Creek, Delaware.

Of the variations of this species, the following seem worthy of recog-
nition as subspecies :

21 7a. AMEIURUS NEBULOSUS CATULUS, (Girard).

Color nearly black; profile very steep. Abundant in the streams of

Texas. (Diminutive of catus, cat.)

1'iiin'lixln* i-afiiluK, GIRABD, Pac. R. R. Survey, 208, 1858, Fort Smith, Arkansas.

21 7b. AMEIURUS NEBULOSUS MARMORATUS, (Holbrook).

Body sharply mottled with brown, greenish, and whitish
; jaws equal,

or nearly so
; depth about 4 in length ; slope of profile very steep. Dorsal

fin high; the spine more than | length of head; dorsal spine nearer

adipose fin than snout. Barbels long. Head 3J in length. Anal 21.

Lowland streams and swamps from southwestern Indiana (Switz City)
southward and eastward to Florida; the color strongly marked, but this

iutergrades with mottled specimens of A. nebulosus. (marmoratus, mar-

bled.)

Pimelodus marmoratus, HOLBROOK, Jour. Ac. Nat. Sci. Phila., 1855, 54, South Carolina. (Type,

No. 9031.)

Ameiurtis marmoratus, JORDAN & GILBERT, Synopsis, 104, 1883.

218. AMEIURUS MELAS, (Rafinesque).

(BLACK BULLHEAD; SMALL CATFISH.)

Color almost black, varying to yellowish and brown. Body stout,

short and deep, the depth 3 to 4 in length. Head broad behind, rather

contracted forward, the front steeply elevated. Pectoral spines short, 2i

to 3 in head. Anal fin short and deep, of 17 to 19 rays, its base nearly 5

in length, the color of the rays forming a sharp contrast with that of

the dusky membranes. Jaws nearly equal. Barbels longer than head.

Humeral process rather long, rugose. Size small. Northern New York

(Genesee River) to Kansas and Texas. Common, especially west of the

Mississippi. Variable. Much resembles A. nebulosua, but smaller, with

shorter, deeper anal, and especially shorter pectoral spines. (/ut-Aaf, black. )

Kiliirux tiielas, RAFINESQUE, Quart. Jour. Sci. Lit. Arts Load., 1820, 51, Ohio River.

Pinielmlus confinis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 159, Racine, Wis. (Type, No. 1514.)

Amwnu obesus, GILL, Proc. Bost. Soc. Nat. Hist., 1862, 45, Nebraska. (Type, No. 8968.)

JORDAN, if. c., 89,1877.

Pimelodus pullus,T>E KAY, N. Y. Fauna : Fishes, 184, 1842, Lake Pleasant, Lake Janet, N. Y.

Amiurus pullus, JORDAN, I. c., 93,1883.

AtHiunts cragini, GILBERT, Bull. Washb. Lab. Nat. Hist., 1884, i, 10, Garden City, Kansas.

(Typo, No. 36814.)

Amiunis brachyacanthus, COPE, Bull. U. S. Nat. Mus., xx, 35, 1880, Medina River, Texas.

Ameiimis brachyacanthus, JORDAN & GILBERT, Synopsis, 881, 1883.

Silunis xanthocephalus, RAFINESQUE, Quart. Jour. Sci. Lit. Arts Lond., 1820, 51, Ohio River;

JORDAN, 7. c., 42, 1877.

Ameiurua xanthocephalus, JORDAN & GILBERT, Synopsis, 104,1883.
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219. AMEIUBUS PLATYCEPHALUS, (Girard).

(MuD CAT; BEOWNCAT.)

Body extremely elongate; mesially^nearly terete. Head low, flat, and

broad; upper jaw strongly projecting, the head much broader and more

depressed in old specimens. Dorsal fin high, $ length of head, its spines

nearer snout than adipose fin
; depth 5^ to 8 in length. Head3; its width

3 to 5, base of anal 6; anal rays 16 to 20. Caudal slightly emarginate.

Young specimens much less elongate than adults. Clear olive brown,

varying into yellowish or greenish ;
a blackish horizontal bar or shade at

base of dorsal. L. 18 inches; slenderest of the species of the gen as,

and almost entirely herbivorous, its elongate intestine being always
filled with water plants. A good food fish. The form called brunneus

is the young, differing from the adult much as the young of A.catus differs.

Abundant in the streams of Carolina and eastern Georgia, Cape Fear to

the Chattahoochee. (7r/lartf, wide
; K0a^, head.)

Pimelodus platycephalus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 161, Anderson, S. C. (Type,

No. 1534.)

Amiurus brunneus, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1877, 366, Ocmulgee River, Flat

Shoals, Georgia. (Type, No. 20148.)

Ameiurus brunneus, JORDAN, L c., 93, 1877.

Amiurus brunneus, JORDAN & BRAYTON, Bull. U. 6. Nat. Mus., xn, 28,1878.

Amiurus brunneus and plalycephalus, JORDAN & GILBERT, Synopsis, 103, 1883.

Subgenus GRONIAS, Cope.

220. AMEIURUS NIGRILABRIS, (Cope).

Black above; jaws and fins black
;
sides varied with yellowish ; belly

pale. Eyes more or less rudimentary and concealed beneath the skin.

Jaws equal. Dorsal spine midway between snout and middle of adipose

fin
;
barbels short

;
caudal slightly emarginate. Anal with 18 rays.

Branchiostegals 10. Cave streams tributary to Conestoga River in east-

ern Pennsylvania. Very close to Ameiurus melas, from which, or some

similar species, it is doubtless recently descended, (niger, black ; labrum,

lip).

Gronias nigrilabris, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 231, Conestoga River.

Amiurus nigrilabris, JORDAN, I. c., 92, 1877.

Gronias nigrilabris, JORDAN & GILBERT, Synopsis, 102, 1883.

78. LEPTOPS, Rafinesque.

(MuD CATS.)

Leplops, RAFINESQUE, Ich. Oh., 64, 1820, (viscosus = olivaris).

Opladelus, RAFINESQUE, I, c., 64, (nebulosus).

Ilictis, RAFINESQUE, I. c., 66, (limosus).

Hopladelus, GILL, (corrected spelling).

Pelodichthys, JORDAN, corrected spelling of Pilodictis,* RAFINESQUE, which is an imaginary fish.

Body elongated, slender, much depressed anteriorly. Head large, very
wide and depressed. Skin very thick, entirely concealing the skull; su-

praoccipital bone entirely free from the head of the second interspinal ;

*" Pilodictis limoRus," Rafinesque, Jour. Phys., Paris, 1819, 422, was based on a "drawing by
Mr. Audubon," which drawing, as shown by Rafinesque's copy, is merely a fancy sketch of an

imaginary catfish. The name should therefore be disregarded, although it is the earliest sup-
posed to belong to this group. Of the remaining synonyms Leptops stands next in date.
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eyes small. Mouth very large, anterior and transverse, the lower jaw
always projecting beyond the upper. Teeth in broad villiform bands on the

premaxillariea and deutaries
;
band ofupper jaw convex anteriorly, and at

i nsertion of the maxillaries, abruptly angularly deflected, proceeding back-

ward as an elongated triangular extension. Band slightly divided at the

symphysis ;
lower band of teeth anteriorly semicircular and attenuated to

the corners of the mouth. Branchiostegals 12. Dorsal fin over the pos-
terior half of the interval between pectorals and ventrals, with a spine
and 7 rays ; spine rather small, more or less enveloped in thick skin.

Adipose fin large, its elongated base over posterior \ of anal. Anal fin

small, commencing far behind the anus
;
of about 13 rays. Caudal oblong,

subtruncate, with numerous accessory rays, recurrent above and behind.

Pectorals with a broad compressed spine, serrated on both margins and

with a prolonged fleshy integument, obliquely striated. One species

known; a large catfish living in the muddy bottoms of deep rivers.

slender
; wi/>, face, the head being slender in profile.)

221. LEPTOPS OLIVARIS, (Rafinesque).

(Mun CAT; YELLOW CAT; BASHAW; RUSSIAN CAT.)

Body slender, depressed forward, the head extremely flat, the lower jaw
the longer. Barbels short. Dorsal spine very weak, i the height of

the fin
;
caudal very slightly emarginate behind. Anal short, its tase

about \ the length, its rays 12 to 15. Humeral process short. Yellowish,

much mottled with brown and greenish, whitish below. Size very large,

reaching a weight of 50 to 75 pounds. Elvers of the Mississippi Valley

and Southern States, southwest to Chihuahua
;
abundant in deep, sluggish

waters. A fish of unprepossessing appearance, although one of the best

of the family as food, (olivaris, olive-colored.)

SUurus olivaris, RAFINESQUE, Amer. Month. Mag., 1818, 355, Ohio River.

Hopladelus olivaris, GILL, Ichth. Simpson's Expl., 426, 1876.

Pelodichthys olivaris, JORDAN, I. c., 95, 1877.

Silurus nebulosus, viscosus, and limosus, RAFINESQUE, Quart. Jour. Sci. Lit. Arts Lond., 1820, 50,

Ohio River.

Pimelodus punctulatm, GUNTHER, Cat., v, 101, 1864.

Pylodictis limosus, RAFINESQUE, Ichth. Oh., 67, 1820, based on a drawing by Audubon
;
Ohio and

Mississippi rivers.

Pimelodus pnnctnlatm, CUVIER & VALENCIENNES, xv, 134, 1840, New Harmony, Indiana.

Pimelodus seneus, CUVIER & VALENCIENNES, xv, 135, 1840, New Orleans.

Pilodictis olivaris, JORDAN & GILBERT, Synopsis, 102,1883.

Leptops olivaris, JORDAN & GILBERT, Synopsis, 881,1883.

79. NOTURUS, Rafinesque.

(STONE CATS.)

Noturus, RAFINESQUE, Amer. Month. Mag., November, 1818, 41, {flavus).

This genus contains a single species, similar to the species of Schilbeodes

in appearance and habit, but having the dentition of Leptops, the band of

teeth in the upper jaw having a backward prolongation from the outer

posterior angle. The adipose fin is adnate to the back as in Schilbeodes,

and there is a poison gland at the base of the pectoral fin. The species
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reaches a larger size than those of Schilbeodes, and it frequents rivers and

channels rather than small brooks, (vwrof, back; ovpd, tail, in allusion

to the connection of the caudal with the adipose fin;
" means tail over the

back." Kafinesque.)

222. NOTURUS FLATUS, Kafinesque.

(STONE OAT.)

Body elongate; the head depressed, broad, and flat, nearly as broad as

long ;
middle of body subcylindrical ;

tail compressed. Head about 4i in

length ;
width of head 5

; depth 5f in length ;
distance to dorsal about

3 in length. Barbels short. A strong keel on back behind dorsal, lead-

ing to adipose fin
; adipose fin deeply notched. Dorsal spine very short

;

pectoral spine retrorsely serrate in front, slightly rough or nearly entire

behind
;
its length 3 in distance from snout to dorsal

;
caudal rounded be-

hind. Anal rays about 16. Humeral process very short and sharp. Color

nearly uniform yellowish brown, sometimes blackish above, fins yellow-

edged. The largest species of stone cat, reaching a length of more than

a foot. Great Lake region, westward and south to Montana, Wyoming,
and Texas; rather common , especially westward, (flavus, yellow. )

Noturus flavus, RAFINESQUK, Amer. Month. Mag., 1818, 41, Falls of Ohio River.

Noturus lutem, RAFINESQUE, Jour, do Pbys., 1819,421, Ohio River; GUNTHER, Cat., v, 104,1864 ;

JORDAN, 1. c., 99, 1877.

Noturus occidentals, GiLL.Proc. Boat. Soc. Nat. Hist., 1862, 45, Platte River; GUNTHER, Cat., v,

105, 1864.

Noturus platycephalus, GUNTHER, Cat., v, 104,1864, North America.

Noturus flavus, JORDAN & GILBERT, Synopsis, 100,1883.

80. SCHILBEODES, Bleeker.

(MAD TOMS.)

Schilbeodes, BLEEKER, Ichth. Archip. Indici. Prodr. Siluri., 1858, 258, (gyrinus).

Rabida, JORDAN & EVERMANX, new subgenus, (furioeus).

Body more or less elongate, anteriorly subcylindrical, thence more or less

compressed. Head depressed. Skin very thick, entirely concealing the

bones. Supraoccipital entirely free from the head ofthe second interspinal.

Mouth anterior, rather large ;
the upperjaw more or less projecting. Teeth

subulate, in a broad baud, in each jaw; the band in the upper jaw is

abruptly truncated at each end as in Ameiurus (not prolonged backward

by a continuation from the external angle, as in Leptops and Noturus).

Branchiostegals 9. Dorsal fin over the posterior half of the interval

between pectorals and ventrals, with a short sharp spine and 7 rays. Adi-

pose fin long and low, usually more or less connected with the accessory

rays of the caudal fin, not free posteriorly, but adnate to the body; the

membrane sometimes high and continuous, sometimes notched. Caudal

fin very obliquely truncated or rounded, inserted on an equally obliquely
rounded base; numerous rudimentary rays present, both above and below

the caudal peduncle. Anal fin short, with 12 to 23 rays. Ventrals rounded.

Pectoral fins with a sharp spine, of different forms in the different species.

Vent at some distance in advance of the anal. Lateral line complete. In
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or above the axil of the pectoral fins is an orifice, which is the opening of

the duct of a poison gland. "From it may frequently be drawn a solid

gelatinous style ending in a tripod, each limb of which isdichotomously
divided into short branches of regular length." Cope. The sting from the

pectoral spine is very painful, resembling the sting of a bee, but worse.

Very small catfishes of the fresh waters of the Eastern United States, hav-

ing somewhat the habits of Etheostoma, or Cottus, lying on the bottom

among rocks and weeds, and delighting in small rocky brooks. They
are especially numerous southward. (Schilbe, an African genus ofSiluroith,

with which these fishes were supposed to agree in lacking an adipose fin
;

eWof, likeness. The word Schilbe is of Arabian origin.)

SCHILBEODES:

a. Pectoral spine entire or grooved behind, never retrorse serrate; adipose fin high and con-

tinuous, not separated by a notch from caudal; caudal much rounded.

b. Head short, broad and deep; pectoral spine without serration anywhere, grooved behind,

2 in head; barbels short; plain dark brown, with a narrow black lateral streak.

A. 15 or 16. QYIIINUS, 223.

bb. Head small and narrow; spines very short and weak; pectoral spine weakly retrorse

serrate without, grooved within, 3% in head. A. 14. Color yellowish, slightly
mottled. LEPTACANTHUS, 224.

RABIDA, (rabidus, mad):

aa. Pectoral spine more or less distinctly serrate behind (the seme sometimes absent in S.

noclnrMts).

c. Adipose fin continuous with the caudal, there being no evident notch between them;

pectoral spine short, 2 in head, its inner margin usually with a few short, sharp

teeth on basal half, its outer nearly entire, a few points near the tip. A. 15 or 16.

Color plain blackish. NOCTURNUS, 225.

cc. Adipose fin with a more or less distinct notch separating it from the caudal.

d. Anal fin comparatively long, of 23 rays; body elongate; adipose fin conspicuously

notched; spines slender and short, pectoral spines with weak teeth on each

margin. Color plain blackish. FUNEBUIS, 226.

dd. Anal fin rather short, of 12 to 18 rays.

e. Pectoral spine with its posterior eerrse short, their length not % diameter of

spine. Color nearly plain.

/. Adipose fin moderate, the notch shallow, not separating it from the caudal

fin; caudal slightly rounded; vertical fins broadly edged with black.

g. Pectoral spine very short and weak, about 3 in head in adult; head

small, 4 in length. EXILIS, 227.

gg. Pectoral spine moderate, about 2 (1% to 2^) in head; head larger.

INSIQNIS, 228.

ff. Adipose fin very low, the notch completely separating it from caudal;

pectoral spine very short, 4 to 5 in head, its outer margin nearly en-

tiro, the inner with sharp teeth at base; caudal slightly emarginate;

base of dorsal and lower lobe of caudal black. GILBERTI, 229.

oe. Pectoral spine with its posterior seme strong, spine-like, recurved, almost as

long as the diameter of the spine, the long curved spine itself more than

% head; anal rays 13 to 15; caudal much rounded.

h. Adipose fin nearly or quite free from caudal; color nearly plain brownish,

the saddle-like blotches faint; everywhere covered with small dots;

anterior edge of pectoral spine retrorse-serrate. ELEUTHERUS, 230.

hh. Adipose fin not quite free from caudal ;
color much variegated, the back

with black saddle-like blotches; fins marbled with black.

i. Pectoral spine strong, about 1% in head, its anterior edge with few

serrations. MIURUS, 231.

li. Pectoral spine very strong, about \% in head, its anterior edge with

many serrations. FURIOSUS, 232.

F. N. A. 11
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Subgenus SCHILBEODES.

223. SCHILBEODES GYRINUS, (Mitchill).

Body comparatively short and thick. Head large, its width 3i to 4| in

length of body ; depth 4 to 5
;
head 3 to 4. Spines stout and rather

long ;
that of the pectoral fin straight, not serrated, grooved behind, 2 in

the distance from snout to dorsal fin. Dorsal higher than long, inserted

nearer anal than snout. Anal 13. Jaws nearly equal. Humeral process

short. Nearly uniform yellowish brown, sometimes blackish, without

transverse blotches
;
a narrow dark lateral streak and 1 or more dorsal

ones. L. 5 inches. Hudson River and westward through almost the

entire Mississippi Valley, and upper lake region; rather common, espe-

cially northwestward ;
the western specimens more robust and perhaps

distinguishable as var. sialis. (yvpivbg. tadpole.)

SUuna gyrinus, MITCHILL, Amer. Month. Mag., 1818, 322, Walkill River, New York.

Noturus gyrinus, JORDAN, Bull. U. S. Nat. Mus., x, 102, 1877.

Noturus sialis, JORDAN, Bull. U.S.Nat.Mus., x, 102, 1877, White River, Indiana.

Notiirus gyrinus, JORDAN & GILBERT, Synopsis, 98, 1883.

224. SCHILBEODES LEPTACANTHUS, (Jordan).

Body slender, the head small and narrow, longer than broad. Eye
small. Upper jaw much projecting. Spines very short and slender

;
that

of the dorsal not i the height of the fin
;
all less than the length of the

head; that of the pectoral retrorsely serrate on the outer edge, entire

within. Head 4f in body ;
its width 5i ; depth 5i ;

distance to dorsal 2
;

pectoral spine 5 in this distance
;
dorsal nearer anal than snout. Anal 14.

Humeral process very short. Color yellowish, somewhat mottled. L. 3

inches. Gulf States in sandy streams ; scarce, known from the basins of

the Ogeeche, Alabama, and Pearl rivers. (AeTrrof , slender ; anavtia, spine.)

Noturus leptacanthus, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 352, Silver Creek, branch of

Etowah River, Rome, Ga.

Nolurus leptacanthm, JORDAN, I. c., 102, 1877.

Noturus leptacanthus, JORDAN & GILBERT, Synopsis, 98, 1883.

Subgenus RABIDA, Jordan & Evermann.

225. SCHILBEODES NOCTURNUS, (Jordan & Gilbert).

Head 3. A. 15 or 16. Rather robust
;
head moderate, little depressed,

eyes small; barbels short, barely reaching gill opening; pectoral spine

short, 2 in head, its inner margin with short, sharp teeth at base (entire

in specimens from the lower Wabash); its outer margin with a few points

near tip, otherwise entire; adipose fin high, continuous with caudal; anal

high. Color very dark brown, everywhere dotted with black
;
fins dusky

with narrow pale margins. L. 3 inches. Sandy streams, among weeds, in

Lower Mississippi Valley, known from the lower Wabash in Indiana, and

from the Poteau, Washita, and Saline rivers, Arkansas, (nocturnus, noc-

turnal, from its black color.)

Notums nocturnus, JORDAN & GILBERT, Proc. U. S. Nat. Mus.,1886, 6, Saline River, at Benton,
Arkansas. (Type, 36461. )
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22G. SCHILBEODES FUNEBKIS, (Gilbert & Swaiii).

Head 4. A. 23, its base 31 in body. Body elongate, the head slendi r

but not depressed ;
mouth moderate, very convex, the lower jaw shorter

;

barbels slender, those of maxillary reaching beyond base of pectoral;
rvr very small. Spines slender and short; pectoral spine 3 in head,

roughened without, and with 3 or 4 small weak teeth on inner margin.
Adipose liii well developed, with a conspicuous notch. Anal much longer
than in other species. L. 3* inches. Body and fins uniform black. Tribu-

tary of Black Warrior River, Tuscaloosa, Ala. (funebria, funereal, from
the dark color.)

XolHrns funebris, GILBERT & SWAIN, Bull. U. S. Fish. Com., 1889, 153, North River. Tusca-
loosa, Alabama. (Type, No. 36690.)

227. SCHILBEODES EXILIS, (Nelson).

Head 4 in length; depth 5 to 6J. Anal rays 14 to 17. Pectoral spine

small, about 3 in head, slightly retrorse serrate without, with about 6

small straight teeth within, which are not i the diameter of the spine in

length. Head small, not very broad, but thin and depressed ;
its width 5

to 6 in length of body; jaws nearly equal. Dorsal scarcely higher than

long. Distance from snout to dorsal about 3 in length. Pectoral spine
3| to 4 in this distance ; dorsal spine low, as near snout as anal. Hum-
eral process obscure. Color yellowish brown, mottled, the fins somewhat

margined with dusky. L. 4 inches. Wisconsin to Missouri and Kan-

sas, common in prairie streams; close to.S. insignis, but slimmer, with
weaker armature, (exilis, slim.)

exilis, NELSON, Bull. 111. Mus. Nat. Hist., 1876, 51, Illinois River
; JORDAN, /. c., 100,

1877
;
JORDAN & GILBERT, Synopsis, 100, 1883.

Xotitrus elassochir, SWAIN & KALB, Proc. U. S. Nat. Mus., 1882, G39, Illinois River, Napierville,
Illinois. (Typo, No. 29677.)

228. SCHILBEODES INSIGNIS, (Richardson).

(MAD TOM.)

Body rather elongate. Pectoral spine moderate, about 2 in head, retrorse

serrate without, weakly serrate within. Head broad and flat, upper jaw

projecting; head about 4i in length ; depth 6. Dorsal fin i higher than

long. Distance from snout to dorsal about 2f in length. Length of

pectoral spine 2f in same distance. Dorsal much nearer anal than snout.

Anal rays 14 to 16. Humeral process conspicuous, sharp. Color dark

brown, somewhat mottled, fins all broadly and conspicuously dark-edged.

One of the largest species, reaching the length of nearly a foot. Pennsyl-

vania to South Carolina
; very common in streams east of the Alleghanies.

(insiynis, remarkable.)

Pimelodus insigne, RICHARDSON, Fauna Bor. Amer., in, 32, 1830, based on Pinichde lirrce, LK

SUEUR, Mem. Mus., v, 1819, 155; locality not known.

Pimelodus lemniaeatii*, CrviER & VALENCIENNES, xv, 144, 1840, after Le Suonr.

A/rfMriw nuirgimtus, (BxiBD), COPE, Jour. Ac. Nat. Sci. Phila., 1869, 237, Pennsylvania. (Type,

No. 1571.)

Noturus insignis, JORDAN, I. c., 100, 1877
;
JORDAN & GILBERT, Synopsis, 100, 1883.
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229. SCHILBEODES GILBERTI, (Jordan & Evermann).

Body slender, less compressed than in 8. insignis, the head narrower

and not so low
; eyes small

;
lower jaw included

;
barbels short, not reach-

ing nearly to gill opening; spine very short, that of pectoral about 4 in

head, its inner margin with sharp teeth at base, its outer nearly entire.

Adipose fin very low, separated from the caudal by a deep notch which
reaches its base. Anal short and high; dorsal spine scarcely longer than

eye; caudal broad, slightly emargiuate. Dark yellowish brown, base of

caudal and most of its lower lobe black; dorsal black at base. Head 4f.

A. 15. L. 4 inches. Roanoke River in Southern Virginia, locally abun-

dant. (Named for Charles Henry Gilbert.)

Nolurus gUberti, JORDAN & EVERMANN, Proc. U. S. Nat. Mus., 1888, 352, Roanoke River. (Type,

No. 39931.)

230. SCHILBEODES ELEUTHERUS, (Jordan).

Head 3f . A. 13. Head broad, flat, depressed, the form resembling that

of Leptops olivaris; humeral process obscure; eye 5 in head; lower jaw
included

;
barbels short, not reaching gill opening ; adipose fin free from

caudal
; pectoral spine stout, of moderate length, If to 2 in head, its outer

margin more or less retrorse-serrate, its inner with about 6 to 8 retrorse

hooks, scarcely weaker than in S. miurus. Color nearly plain brownish,
the black saddle-like blotches usually not very distinct; body everywhere
covered with fine dark dots. Dorsal blackish at tip ;

caudal dark at base.

L. 4 inches. Mississippi Valley, rare, but widely distributed. Tributa-

ries of French Broad River (Big Pigeon River, Clifton, Teim.); French

Broad, at Hot Springs, N. C.; White River, Gosport, Ind.; Green River,

Greensburg, Ky. Schriner Lake, Columbia City, Ind.; White River, Fay-
ettesville, Ark.; Sallisaw River, Indian Territory. Only a few specimens
known. (e/Uwtfepof, free.)

Noturus eleutherus, JORDAN, Ann. N. Y. Lye. Nat. Hist., 1877, 371, Big Pigeon River; not of

some later papers, in which it is confounded with S. furiosw.

t

231. SCHILBEODES MIURUS, (Jordan).

Head 3f to 4
; depth 4J to 5. A. 13 to 15. Body rather stout, not much

elongate nor much depressed ; eyes not very small
;
barbels moderate,

about reaching gill opening, mouth moderate, the lower jaw included.

Adipose fin with a deep notch, but connected with the caudal fin. Dis-

tance from snout to dorsal about 2f in length. Pectoral spine 2^ in this

distance
; If to 1 in head. Dorsal nearer anal than tip of snout. Pec-

toral spine somewhat curved and finely serrated without, with 6 strong
recurved pectinations within, each nearly as long as the diameter of the

spine. Humeral process short. Body much mottled, black and grayish ;

top of head, tip of dorsal, middle of adipose fin, and edge of caudal defi-

nitely blackish, occiput dark
; body with 4 broad cross blotches, 1 before

dorsal, 1 behind it, 1 on middle of adipose fin, and 1 small one behind it.

L. 4 inches. Mississippi Valley and tributaries of Lake Michigan, south
to Louisiana; common in the Ohio Valley, (fietovpo^, curtailed.)

Noturus miurus, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1877, 371, White River, Indiana; JOK-

DAN, I. c., 100, 1877 ; JORDAN & GILBERT, Synopsis, 99, 1883.
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232. SCHILBEODES FURIOSUS, (Jordan & Meek).

Form of ScMlbeodes miurus; eyes rather large; barbels moderate, reach-

ing gill opening ;
dorsal spine 2J- in head j pectoral spine U in head, much

longer, stronger, more curved, and more heavily armed than in any other
North American catfish

;
anterior margin of spine with many small

antrorse teeth, the tip of spine without teeth
;
inner margin with 7 or 8

recurved hooks; adipose fin high, with a deep notch nearly to its base;
caudal long, much rounded in outline. Coloration much variegated, the

pattern as in S. miurus. Light brown, with black dots; a dusky area
between eyes; a black saddle across occiput; 1 before and 1 behind

dorsal, and 1 on adipose fin; a dusky bar at base of caudal; 3 dark
curved streaks across caudal and 2 cross dorsal and anal. Head 3f ;

depth 5. A. 14. L. 5 inches. Eastern North Carolina, known from the

Neuse, Tar, and Little rivers. Very close to S. miwrus, and probably a

geographical variety of that species, from which it differs only in the

larger spines. Its sting is more virulent than that of any other "Mad
Tom." (furiosus, furious.)

Noturus furiosus, JORDAN & MEEK, Proc. U. S. Nat. Mus., 1888, 351, Neuse River, N. C. (Type,

39932.)

Noturus eleiUherus, JORDAN & GILBERT, Synopsis 99, 1883, not type.

81. RHAMDIA, Bleeker.

(BAGRES DE Rio.)

Ptermotm, SWATNSON, Nat. Hist. Fishes, 11, 309, 1839, (qvinque-tentaculatus) ; preoccupied in

mollusks.

Rhamdia, BLEEKER, Ichth. Arch. Ind. Siluri, 1858, 197, (quelen).

Pimelonotus, GILL, Ann. Lye. Nat. Hist. N. Y., IV, 391, 1859, (vilsont).

Notoglanit, GtJNTHER, Cat., v, 13G, 1804, (nmltiradiatus).

EiGKNMANN & EIGENMANN, Proc. Cal. Ac. Sci., 2d series, r, 129, 1888, (eriarcha).

Fresh water catfishes with no teeth on the vomer
;
the adipose fin

more or less elongate ;
snout rather broad, not produced ;

barbels terete

or somewhat flattened, not having a broad membranous border. Head

not especially widened; occipital process small or wanting, not reaching
to the dorsal plate ; the fontanelle variously developed, in typical species

short, not continued backward beyond the eye^ except in the young, in

which there are usually 2 bony bridges across the fontanelle, the one

behind the eye, the other in front of the occiput ;
the depressions behind

these bridges persistent, in some old specimens the entire fontanelle

becomes obliterated. In the subgenus Rhamdella, the fontanelle is better

developed, extending to base of occipital process. Species numerous,

in streams from Mexico southward to Western Peru and the Rio de la

Plata. This genus has been divided by Eigenmann into two Rhamdia

and Rhamdella* distinguished by the development of the fontanelle. As

*This genus RhamdeUa contains those species hitherto referred to Rhamdia or toPimeMi,*, in

which the fontanelle is continued backward to the occipital process, with a bridge aero

behind the eyes. "M entral placed below or behind the dorsal, orbit with a free margin. Two Nort

American species, petenensis and parry i, are known to belong to Rhamdella. It is probable

most of the others here mentioned belong to Rhamdella rather than to Rhamdia. In Jugen-

mann's latest catalogue, nearly all of them are provisionally placed in RhamdeUa.
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but few of the following species have been examined as to this character,

we are forced to refer all to the single genus Rhamdia. (Nhamdia or Bagre

da Rio, a Portuguese name, applied by Marcgrave to Rhamdia selce, and

written " Rhamdia" by Valenciennes, perhaps a misprint.)

RHAMDIA:

0. Fonlanelle in the adult not continued behind the eye; maxillary band of teeth not widened

at the edge; occipital process present.

b. Sides with a dark lateral band; maxillary barbels reaching little beyond front of adi-

pose fins; pectoral spine short. WAGNERI, 233.

an. Species with the fontanelle undescribed, most of them probably belonging to Ithamdella.

c. Anal rays 11 or 12.

d. Adipose fin moderately long, 3% to 3% in length.

e. Maxillary barbels very long, reaching tip of ventrals.

BARONIS-MULLERI, 234.

ee. Maxillary barbels reaching end of dorsal.

/. Depth 6% in length. MOTAGDENSIS, 235.

ff. Depth 5% in length. BIIACHYPTERA, 236.

dd. Adipose fin short, 4 in length; barbels short, not reaching tip of pectorals.

8ALVINI, 237.

cc. Anal rays 13

g. Adipose fin short, about 4 in length; barbels reaching end of dorsal.

HYPSELXJRUS, 238.

gg. Adipose fin moderate, 3 to 3}^ in length.

7i. Occipital process rather short. LATJCATJDA, 239.

Jilt. Occipital process rather long. GODMANI, 240.

ggg. Adipose fin long, more than % of length.

i. Barbels very long, the longest reaching middle of adipose fin.

GUATEMALENSIS, 241.

ii. Barbels moderate, the longest reaching front of adipose fin.

NICARAGUENSIS, 242.

Hi. Barbels shortish, the longest reaching end of dorsal. MICROPTERA, 243.

ccc. Anal rays 14 or 15.

_/. Adipose fin long, more than % of length. MANAGUENSIS, 244.

jj. Adipose fin medium, 3% in length. POLYCAULUS, 245.

RHAMDELLA, (diminutive of Rhamdia):

aaa. Fontanelle continued backward to the occipital process, with a bridge across it behind

the eye.

k. Upper jaw scarcely longer than lower; tail deep; pectoral spine about % the head.

PETENENSIS, 246.

Ick. Upper jaw longer than lower; pectoral spine 2 to 2 in head; dorsal spine very weak,
about 2^-2 in head; caudal fin about 5 in length. PARRYI, 247.

Subgenus RHAMDIA.

233. RHAMDIA WAGNERI, (GUnther).

(BARBUDO.)

Head 4fr; depth 5 i to 7. D. I, 6; A. 9 to 11. Head flat above, with

vertical sides; occipital process narrow, reaching about halfway to dorsal

spine; maxillary barbel variable, never reaching to end of adipose fin,

sometimes little beyond base of dorsal; gill rakers 3 -f- 7 ;
caudal deeply

divided; its lower lobe broad and rounded, the upper pointed. Color

brown, with many dark dots; a dark lateral band, darkest forward
;
base

of dorsal pale. Rivers of Central America, on both sides of the moun-

tains, very abundant. (Eigenmann.) (Named for Prof. Moritz Wagner,
an authority in zoogeography.)
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I'imclodH* mujnei-i, Gi'NTHER, Fishes Cent. Am., 474, 1809, Atlantic and Pacific rivers of
Panama.

HhHiiKi;,/ l>rii,<i'->,<li, GILL, Proc. Ac. Nat. Sci. Phila., 1876, 337, Panama.
Jtltiinidiit WHi/neri, EiGKNMANN, S. A. Neruatoguathi, 133, 1890.

Subgenus RHAMDELLA, Eigenmanu & Eigenmann.

Besides the species ascertained by Dr. Eigenmann to belong to Rbamdia,
the following additional species have been described from within our

limits, but in none of these has the character of the fontanelle been given,
so that it is impossible to say whether they belong properly to Rhauidin

or to Rhamdella; most likely the majority of them will be found to have

their places in the latter group :

234. RHAMDIA BARONIS-MULLERI, (Troschel).

Head 5 in total length. D. I, 6; A. 12; P. I, 9. Head flat, forehead

broadly rounded; upper jaw the longer; maxillary barbels reaching tip

of ventrals; outer mandibulary barbels to beyond base of pectorals,

nearly twice as long as inner. Eye high, before middle of head; snout

nearly twice length of eye; interorbital space H times eye. Head covered

with soft, smooth skin, occipital process narrow, pointed, covered with

skin; humeral process reaching middle of pectoral spine. Body taper-

ing backward from head, much compressed behind. Pectorals reaching
to opposite third dorsal ray, the spine serrate within; ventrals shorter

than pectorals, falling far short of anal, reaching halfway to base of

third anal ray. Adipose fin 3 times in the whole length. Caudal deeply

divided, the lobes rounded, the lower larger. Brown, paler below, the

lateral line a narrow black streak. " Pacific Ocean" in Mexico. (Tros-

chel.) (Named for J. W. von Miiller, the title "Baron" distinguishing him

from the naturalist Johannes Miiller.)

Pimelodm baronis-mulleri, TROSCHEL, in Miiller's Beitrage znr Geschichte, Statistik und Zoologie

von Mexico, in, 636, 1805
;
no definite locality.

235. RHAMDIA MOTAGUENSIS, (Gunther).

Head 5; depth 6. D. 1,6; A. 12. Occipital process short; adipose

fin 3Jin length; maxillary barbels to end of dorsal; dorsal spine very

feeble; pectoral spine striated; its inner margin strongly serrated. Cau-

dal peduncle as high as long; caudal forked; the lower lobe rounded
;

the upper pointed and longer. Brownish, dorsal with a white band. Rio

Motagua, Guatemala. (Gunther.)

Pimelodus moiaguensis, GUNTHER, Cat., v, 127, 1864, Rio Motagua, Guatemala.

236. RHAMDIA BRACHYPTERA, (Cope).

Head 5f; depth 51, D. I, 6; A. 11; P. I, 9. Occipital process short;

maxillary barbels reaching beyond dorsal; lower jaw a little shorter;

dorsal longer than high, its spine very weak; pectoral spine striate, flexi-

ble at top, strongly serrate on inner margin; adipose fin 3* in body; caudal

deeply emarginate; its lobes largely rounded. Blackish, a pale shade on
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dorsal. Orizaba, Mexico
;
allied to R. motaguensis, but with smaller eye,

deeper body, and slight difference in fin rays. (Cope.) (Bpaxve, short
;

irrepov, fin.)

Pimelodus brachypterus, COPE, Trans. Am. Phil. Soc., 1866, 404, Orizaba, Mexico.

237. KHAMDIA SALTINI, (Gunther).

Head 5; depth 6. A. 11, Occipital process short; adipose fin 4 in length;

maxillary barbels short, not reaching tip of pectoral; dorsal spine very

feeble; pectoral spine very short, not J- head; caudal lobes subequal.
Coloration plain brown. Rio San Geronimo, Guatemala. (Gunther.)

(Named for Oscar Salvin, who collected largely in Central America.)

Pimelodus salvini, GUNTHER, Cat., v, 130, 1864, Rio San Geronimo, Guatemala.

238. RHAMDIA HYPSELURUS, (Gunther).

Head 5; depth 6. D.I, 6; A. 13. Occipital process triangular; adipose
fin 4 in length ; maxillary barbels reaching to the end of dorsal. Caudal

peduncle deeper than long ;
caudal lobes both rounded. Uniform blackish.

Mexico. (Gunther.) (vtpeAoe, high; oitpd, tail.)

Pifnelodus hypselurus, GUNTHER, Cat., v, 126, 1864, Mexico.

239. RHAMDIA LATICAUDA, (Heckel).

D. I, 6; A. 13. Occipital process short; adipose fin 3 in length,

maxillary barbels reaching ventral
;
tail about as deep as body ; pectoral

spine i as long as the rays; caudal subtruncate. Mexico. (Heckel.)

(latus, broad ; cauda, tail.)

Pimelodus laticaudus, HECKEL, in Kner, Sitz. Wien, Ac., xxvi, 420, 1857, Mexico.
Pimelodus laticaudus, GUNTHER, Cat., v, 127, 1864.

240. RHAMDIA GODMANI, (Gunther).

Head 4; depth 6. D. I, 6; A. 13. Occipital process triangular, much

longer than broad. Adipose fin 3 in length. Lower jaw little shorter

than upper. Pectoral spine not more than \ head, serrated. Caudal

lobes equal. Color brown; dorsal with the usual band. Valley of Rio

Usumacinta, Guatemala. (Named for Mr. F. Godman, associate of

Salvin.)

Pimelodus godmani, GUNTHER, Oat., v, 124, 1864, Rio Usumacinta, Guatemala.

241. RHAMDIA GUATEMALENSIS, (Gunther).

Head 4
; depth 6. A. 13. Adipose fin long, 2 in length ; maxillary

barbels about reaching middle of adipose fin. Dorsal spine very feeble
;

pectoral short, i as long as head
;
lower caudal lobe long. Blackish

;
dor-

sal with very light band. Huamuchal, Guatemala. (Gunther.)
Pimelodus gualematoisis, GUNTHER, Cat., v, 122, 1864, Rio Huamuchal, Guatemala.

242. RHAMDIA NICARAGUENSIS, (Gunther).

Head 4i; depth 7. D. I, 6 ;
A. 13. Adipose fin 2| in length ; maxillary

barbels reaching its front
; pectoral spine f- head. Blackish

;
dorsal with

a faint pale band. Lake Nicaragua. (Gunther.)
Pimelodus nicaraguensis, GCNTHER, Cat., v, 125, 1864, Lake Nicaragua, Nicaragua.
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243. BHAMDIA MICROPTERA, (GUnther).

Head4|; depth 7|; D.I, 6; A. 13. Occipital process slender, not reach-

ing base of dorsal
; adipose fin 2f in length ; maxillary barbels reaching

end of dorsal. Pectoral spine a little more than \ head. Ventral very
short, shorter than pectoral. Anal small; caudal short, the lower lobe 7

in body. Blackish; dorsal with a faint band. Rio San Geronimo.

(Giinther.) (/UKpof, small
; irrep'ov, fin.)

Piiel<t<1ns microplerus, GUNTHER, Cat., v, 124, 1864, Rio San Geronimo, Guatemala.

244. RHAMDIA MANAGUENSIS, (Giinther).

Head 5; depth 6. D. I, 6; A. 14 or 15. Occipital process slender, not

reaching basal bone of dorsal; adipose fin more than i length ; maxillary
barbels short, reaching nearly to base of dorsal spine; dorsal spine short.

Color uniform brown
;
dorsal with a pale cross-band. Lake Managua,

Nicaragua. (Giinther.)

Pimelodus managuensis, GUNTHER, Fishes Cent. Am., 474, 1869, Lake Managua, Nicaragua.

245. RHAMDIA POLYCAULUS, (GUnther).

Head 5
; depth 6. D. I, 7; A. 15. Occipital process short

; adipose fin

long, 3 in length ; maxillary barbels to tip of pectoral; dorsal spine very
short

;
caudal lobes equal. Uniform blackish. Rio San Geronimo. (Giin-

ther.) (TroPu'f, many; KoDAof, stem; the number of dorsal and anal rays

being greater than usual.)

Pimelodus polycaulm, GUNTHEK, Cat., v, 131, 1864, Rio San Geronimo.

246. RHAMDIA PETENENSIS, (Gunther).

Head 4-; depth 6. D.I, 6; A. 11. Adipose fin low but long, more than

i length, the maxillary barbels reaching to its front. Tail deep; its depth
more than ^ the head. Lower jaw scarcely shorter. Dorsal spine very
feeble

; pectoral spine not quite i head. Ventral fin short, brownish, with

a dark lateral band
;
dorsal with the usual band. Lake Peten, Yucatan.

(Gunther.)

Pimelodus petenensis, GUNTHER, Cat., v, 126,1864, Lake Peten, Yucatan.

247. RHAMDIA PARRTI, (Eigenmann).

Head 4f ; depth 4 to 5. D.I, 6; A. 12 to 14. Upper jaw longer than

lower. Occipital process moderate. Dorsal spine very low and weak ; 2i

to 2| in head
; pectoral spine 2 to 2J in head

;
caudal 4 to 5. Occipital

process very narrow and short. Maxillary barbels short, extending little

beyond dorsal fin
;
caudal lobe short and broad. Adipose fin 3 to 31

in length. Brownish, a dark lateral band. Rio Zanalenco, Chiapas.

(Eigenmann.) (Named for Dr. C. C. Parry, a well-known botanist.)

Rhamdella parryi, EIGENMANN, Proc. Cal. Ac. Sci., 1888, 130, Rio Zanalenco, Chiapas.

82. PIMELODELLA, Eigenmann & Eigemannn.

Pteudorhamdui, STEINDACHNER, Siisswasserf. Sudiistl. Bras., m, 1876, 46, (Interiftriga) ;
not of

Bleeker, which is Pimelodus.

Pimelodella. EIGENMANN & EIGENMANN, Proc. Cal. Ac. Sci., 1888, 131, (cristatu*).
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Occipital process narrow, reaching the bony plate at base of dorsal

spine. Fontanelle continued to the base of the occipital process, with a

bridge across it above the posterior margin of the eye. Dorsal and pec-

toral spines pungent ;
humeral process spine-like. Dorsal rays I, 6. This

genus is an ally of Pimelodus and Rhamdia. The numerous species are

confined chiefly to the Amazon region. (Diminutive of Pimelodus; xi/ueMx,

fat.)

n. Adipose fin less than % the length. D. I, G. Pectoral fins not reaching ventral, nor ven-

tral to anal. Pectoral spine moderate, with 8 to 15 recurved hooks.

b. Sides with a dark lateral band which continues forward on the head. Tip of pectoral

spine % diameter of the spine; spine very broad. CHAGRESI, 248.

bb. Sides without dark lateral band, the color plain. Maxillary barbels reaching front

of anal. MODESTA, 249.

248. PIMELODELLA CHAGRESI, (Steindachner).

Head 4f ; depth 5. D. I, 6; A. 11 or 12. Body elongate, slender. Eye
3 in head. Maxillary barbels reaching front of adipose fin. Dorsal

spine straight, scarcely roughened in front, except near the tip, 1| in

head. Adipose fin 3^ in length ;
caudal deeply forked, upper lobe much

the longer. Pectoral spine flat, 1^ in head. Color brown, with a well-

defined band from tip of snout to middle of caudal
;
dorsal fin with a

dark bar on the membrane upon each pair of rays. Rio Chagres. (Eigen-
mann.)

Pimelodus chagresi, STEINDACHNER, Ichth. Beitr., iv, 34, 1876, Rio Chagres, at Obispo.
PimeUxlella chagresi, EFGENMANN, I. c., 130, 1888.

249. PIMELODELLA MODESTA, (Gunther).

Adipose fin long ; nearly 3 in length. Maxillary barbels reaching front

of anal fin
; eye 4 in head. Dorsal spine slender, little more than | the

head, somewhat shorter than pectoral spine; caudal forked, the upper
lobe the longer. (Gunther.) (Esmeraldas, Ecuador; also recorded, per-

haps doubtfully, from Rio Chagres.) (modestus, modest.)

Pimelodus modestus, GUNTHER, Proc. Zool. Soc. Lond., 1860, 239, Esmeraldas, Ecuador. Gf?N-

THER, Cat., v, 117, 1864.

83. PIMELODUS, Lace-pede.

(CONGROS BARBOSOS.)

Pimelodus, LACEPEDE, Hist. Nat. Poiss., v, 94, 1803, (quadrimaculatus, etc.; includes various

genera).

Pimelodws, CTJVIER, Begne Animal, Ed. i, 203, 1817, (quadrimaculalus, etc.; species with one band

of teeth above).

Pimelodus, SWAINSON, Class'n Fishes, etc., u, 305, 1839, (quadrimaculatus).

Pimelodus, GILL, LfJTKEN, etc., who take maculatus as type.

Pseudariodes, BLEEKER, Nederl. Tijdschr. Dierkunde, 1863, 99, (clarias).

Pseudorhamdia, BLEEKER, I. c.,101, 1863, (maculatus= clarias).

Teeth on the vomer in small patches or none; no teeth on palatines;

pterygoid teeth sometimes present. Fontanelle not extending backward

beyond the eyes. Humeral process broad, not spine-like. Crown of

head granulose, or covered with thin skin. Dorsal and pectoral spines
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stout; adipose fin long, longer than high; dorsal rays I, 6. Species

chiefly Bra/iliau, about 10 recognized in the genus as now restricted.

(TTifieAfft, fat.)

250. PIMELODUS MACULATUS, Lace-pedo.

(CoNGuo BARBOSO.)

Head 3i to 4| ; depth 31 to 5. D. I, 6
;
A. 11. Head granulated, entirely

naked above. Vomerine teeth none or in very minute patches; teeth on
the pterygoids. Eye 5 in head

;
interorbital space 3. Maxillary barbelH

extending beyond tip of dorsal. Dorsal spine with its dermal tip as long
as head, not quite reaching the short adipose fin, which is 3 to 5| times

in body. Anal emargmate, some rays extending beyond tips of last rays.
No brown bars on caudal

;
a dark cross spot at base of first dorsal spine.

Rio Mamon i (Panama) and southeastward to Rio de la Plata; extremely

variable, generally abundant in Brazil. (Steindachner; Eigenmann.)
(maculatus, spotted.)

Silnmn clarion, LiNN.EUS, x, 306, 1758, in part, not the type.

Pimelodus clarias, SxEiNDACHNER, Flussfische Siidamer., n, 10, 1879, and of various authors.

Pimelodmw<i<"iilnlus, LAcfcpEDE, Hist. Nat. Poiss., v, 94, 107,1803, Rio de la Plata; GUNTHER,

Cat., v, 115, 1864, and many authors.

Piramntana blocMi, GCNTHER, Cat., v, 111, 1864, Cayenne, Surinam.

Pimelodus rigid tin, Srix, in Agassiz, Pise. Brazil., 19, 1829, Brazil.

PinH'ldnx blocJiii, CrviER & VALENCIENNES, xv, 188, 1840, after Bloch.

Mystim ascila, GRONOW, Cat. Fishes, 156, 1854, no locality given.

Pimelodus macronema, BLEEKER, Silures de Suriname, 79, pi. 14, 1864, Surinam.

Pseudariodes pantherirms, LUTKEN, Meddel. Nat. Hist. Forem., 1874, Nos. 1, 2, pp. 194, 198, Vene-

zuela.

P*etlorhamdia piscatrix, COPE, Proc. Am. Phil. Soc. Phila., XT, 569, 1870, Pebas.

Piramutana macrospila, GUNTHER, Ann. and Mag. Nat. Hist., July, 1880, 10, pi. ir, Rio de la

Plata.

Pimelodus dorian, EIGENMANN, S. A. Nematognathi, 171, 1890.

Family XXXV. LORICARIID^.

Catfishes with sides and back covered with bony plates and with the

caudal vertebrae compressed; the neural and haemal spines expanded,

forming a continuous ridge above and below. Mouth wholly inferior,

provided with broad, disk-like lips. Maxillaries thin, with a terminal

barbel, which is partly united with the disk at the mouth. No barbels

at the chin or nostrils. Teeth, if present, hooked and usually two-lobed

at the tip; the functional ones in one series; premaxillaries separate

from each other, box-shaped, filled with numerous relay teeth; dentaries

separate from each other and formed like the premaxillaries ;
no teeth on

palate; no frontal or occipital foiitauelle. Dorsal fin present, situated

on the abdominal part of the vertebral column, not connected with the

occipital process. Adipose fin, if present, composed of a spine with a

thin membrane. Anal short. Gill membrane joined to the isthmus ;
the

gill openings restricted to the sides. Intestinal canal long and coiled

upon itself. Nostrils close together, a flap between them
; placed a lit-

tle above and in front of the eyes ;
iris with a flap encroaching on and

sometimes dividing the pupil. Air bladder cavity narrow at the base;
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expanded beneath the temporal plate, usually communicating with the

outside air at a notch in the posterior margin of a temporal plate or

sometimes by many holes in the temporal plate; strong movable bones or

ribs extending from near the posterior end of the coalesced vertebrae out-

ward; these compressed and sometimes forked at base; these structures

form a more or less complicated arrangement which gives fixity to the

dorsal spine, but prevents a lateral motion of the head. A large family
of small and singularly armed catfishes, chiefly confined to the rivers of

South America; 24 genera and 247 species are described by Dr. Eigen-

mann, who is the most recent authority on this group. (SiLURiD/E HYPOS-
TOMATINA in part, Gunther, Cat., V, 221-260).

LORICARIINJE :

a. Tail long, tapering posteriorly, with a single series of plates on the sides. Dorsal fin usu-

ally inserted behind the origin of the ventrals; no adipose fin. Intestinal canal usu-

ally not longer than body. Upper caudal lobe sometimes produced.

b. Dorsal fin inserted above or slightly behind anal; 2 to 5 plates between it and occipital

process. Eyes superior. Tail with strong lateral keels. Snout not expanded at

tip nor margined with spines. LORICARIA, 84.

HYPOSTOMIN.S: :

oa. Tail short, compressed or rounded. Lips entire. Adipose fin usually present; ventral sur-

face naked, or covered with minute granular plates. Intestine greatly elongate,

many times as long as the body; lower caudal lobe sometimes produced.
c. Temporal plate not perforate.

d. Margin of the snout granular, with sometimes a naked spot at tip. Scutes on

lower surface of tail exposed. Dorsal rays I, 7; or I, 8. Teeth fine and

numerous.

c. Interopercie with erectile spines borne on a movable plate. Dorsal and anal

distinct. HEMIANCISTRUS, 85.

cc. Margin of the snout naked, without bristles, granules, or tentacles. Interopercie with

erectile spines. CHJETOSTOMUS, 86.

ccc. Margin of the snout with tentacles, or, in the female, sometimes naked. Ventral sur-

face naked. Interopercie with a bunch of spines inserted on a movable plate.

ANCISTRUS, 87.

84. LORICARIA, Linnaeus.

Lorican'a,lLiNN.aEUS, Syst. Nat., Ed. x, 1758, 307, (caiaphracta).

Sturisoma, SWAINSON, Nat. Hist. Fishes, n, 304, 1839, (rostrata).

J7emiocZoM,KNER, Panzerwelse, 89, 1853, (depressus).

Loricariichthys, BLEEKER, Nederl. Tijdschr. Dierk., 80, 1863, (dura = cataphracta).

Pseudoloricaria, BLEEKER, I. c., 80, (Ueviuscula).

Parahemiodon, BLEEKER, 1. c., SO, (typus).

Hemioloricaria, BLEEKER, 1. c., 81, (caracasensis).

Pseudohemiodon, BLEEKER, 1. c., 81, (plalycephalus).

Rineloricaria, BLEEKER, I. c., 81, (lima).

Oxyloricaria, BLEEKER, 1. c., 81, (barbata).

This genus, sufficiently characterized in the analytical key above, con-

tains a very large number of species, abounding in the rivers in the east-

ern part of South America. They are remarkable for their elongate form
and for the coat of mail which covers the body. A few of these extend

northward to the waters about Panama. There is considerable variation

in form among these fishes, but the different groups run into each other
and are best regarded as subgenera. (lorica, a cuirass, or coat of mail.)
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a. Snout long and narrow, its lower surface granular.

HKMIOIXIN, (17/^.1, half; 6(5oi/'s, tooth):

b. Margin of head in both sexes granular. Teeth minute or wanting. Lateral keels

becoming parallel, not coalescing. No keels on head or scutes before dorsal.

c. Teeth minute, numerous in both jaws. Lower surface of head partly naked; up-

per and lower caudal rays greatly produced. Scales 33. PANAMENSIS, 251.

STURISOMA, (slurio, sturgeon; era>/xa, body):

bb. Margin of head in males with numerous bristles. Teeth well developed in both jaws;
lateral keels coalescing.

(?. Belly with 5 series of plates. Outer caudal rays produced. Scales 34.

ROSTRATA, 262.

aa. Snout acute or rounded, not produced.

RINELORICABIA, CpiVij, rasp; Loricaria):

t-. Margin of the head in males with numerous bristles. Teeth well developed. Upper cau-

dal ray greatly produced. Lips not greatly expanded and without long cirri.

/. Orbit notched; head naked below.

g. Anal plato rather large, with 3 smaller plates before it; lower lip 2-lobed;
nuchal plates each with 2 strong keels; mucous pores of anterior part of

body black; all the fins spotted. LIMA, 253.

gg. Anal region with small scales like those on belly; nuchal ridges very low;
fin rays spotted. BRANSFORDI, 254.

ee. Margin of the head in both sexes granular or hispid.

h. Plates between ventrals large; more or less connected to form a buckler.

PARAHEMIODON, (n-apa, near; Hemiodon):

i. Head longer than broad. Belly with 3 or more longitudinal series of plates.

j. Uppermost caudal ray spinous; lower lobe emarginate with short cirri.

Each jaw with 8 or 10 teeth; no keel on caudal or nuchal plates.

URACANTHA, 255.

LORICARIA:

hh. Plates between ventrals, if present, small; no large anal plate.

i. Belly partly nakedi the middle line aud sides armed; lower lip with numerous

cirri and marginal fringes; teeth few, small; an occipital keel; upper
surface with light and dark lines

;
all fins, except anal, spotted with violet.

VARIEGATA,256.

Subgenus HEMIODON, Kner.

251. LORICARIA PANAMENSIS, Eigenmann & Eigenmann.

Head 4i D. 8
;
A. 6

;
V. I, 5. Scales 33. Lower surface of head partly

naked
;
no keels on the head or nape ;

a large naked area about the month.

Orbit without notch, 4 in snout
;
anterior profile concave. Belly with 5

series of plates. Upper caudal filament about as long as body ;
first dor-

sal ray very high. Brownish, a blackish area in front of eye; dorsal

somewhat spotted ;
a stripe on each lobe of caudal. Panama. (Eigen-

mann).
Loricaria panamensis, EIGENMANN, S. A. Nematognathi, 365, 1890, Panama.

Subgenus STURISOMA, Swainson.

252. LORICARIA ROSTHATA, Spix.

Head 4|. D. 8; A. 6. Scales 34. Body little depressed anteriorly;

head without keels or ridges ;
its surfaces and plates evenly hispid ;

nuchal

plates weakly bicarinate. Orbit without notch, 4 in snout, 7| in head.

Anterior profile very concave; the snout long and narrow; upper lip

granular; lower lip entire and rounded, elongate, papillose; free part of
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barbel shorter than eye. Belly with 5 series of plates; lateral keels

moderate, coalescing into one at the twentieth scale
;
breast and lower

surface with many irregular plates. First dorsal ray longer than head
;

outer caudal rays 3 in length. Brownish
;
fins mostly spotted. (Eigen-

mann.) Rivers of eastern South America from Panama to the Paraguay,

widely distributed and abundant, (restrains, long-nosed.)

Loricaria roslrata, SPIX, Pise. Brazil, 5, 1829, Rio Branco; GUNTHER, Cat., v, 256, 1804; EIGEN-

MANN, S. A. Nematognathi, 366, 1890.

Loricaria acuta, CUVIER & VALENCIENNES, xv, 472, pi. 452, 1840, Barra do Rio Negro.
Loricaria barbata, KNER, Panzerwelse, 87, 1853, Rio Cujaba.

Loricaria barbata, GUNTHER, Cat., v, 257, 1864.

Subgenus RINELORICARIA, Bleeker.

253. LORICARIA LIMA, Kner.

Head 4f. D. 8; A. 6. Scales 27. Body depressed and elongate, the

depth i the width. Head long, tapering ;
the cheeks in the male thickly

covered with fine bristles
; slightly rough in the female. Superciliary

margins raised
; nape with 2 ridges, which widen backward. Orbit with

a large notch behind
;
anterior profile convex. Teeth few; lips well de-

veloped, the surface covered with short cirri
;
barbels about as long as

eye. Head naked below
; belly with 3 to 5 series of scutes

;
lateral keels

coalescing at the sixteenth scute. Upper caudal ray 2 in length ;
ventral

short. Marbled above, with about 4 faint forked cross-bars. Vertical fins

more or less spotted. Coastwise streams of Brazil, from the Parahyba
northward to Panama, widely distributed and abundant in rocky brooks.

(Eigeumann.) (lima, a file.)

Loricaria lima, KNER, Panzerwelse, 89, 1853, Brazil; G(JNTHER, Cat., v, 260, 1864; EIGENMANN,
S. A. Nematognathi, 368, 1890.

Loricaria strigilaia, HENSEL, Wiegm. Arch., 1868, 368, Santa Cruz.

254. LORICARIA BRANSFORDI, Gill.

Allied to L. lima. Scales 28. Eye small, 1 interorbital width, which is

flat, bounded by slight crests
;
orbit with a slight notch (snout and jaws

lost in typical example); lower part of head naked; opercle and marginal
scutes of head w ith a broad dense band of erectile bristles. Scutes of neck

with 2 obsolete carinae. Scutes of thorax polygonal, those of belly scale-

like
;
lateral ridges coalescing on eighteenth shield. Caudal fin slightly

emarginate, the upper spine swollen at its basal half, the lower lobe

truncated. Yellowish brown, the fin rays spotted. Isthmus of Panama.

(Gill.) (Named for Dr. J. F. Bransford, its discoverer.)

Loricaria bramfordi, GILL, Proc. Ac. Nat. Sci. Phila., 1876, 338, Empire Station, Isthmus

Railway.

Subgenus PARAHEMIODON, Bleeker.

255. LORICARIA TJRACANTHA, Kner & Steindachner.

D.8; A. 6. Uppermost caudal ray spinous ;
vertical diameter of eye 2

in interorbital width
; belly with about 6 series of plates. No keels on

occipital or nuchal plates ;
lower lip emarginate, fringed with short cirri

;

each jaw with 8 to 10 teeth. None of the caudal rays produced ;
barbels

very short. Rio Chagres. (Eigenmann.) (ovpd, tail; a/mv#a, spine.)
Loricaria uracantha, KNER & STEINDACHNER, Abh. Bayr. Ac. Wiss., 56, 1865, Rio Chagres.
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Subgenus LORICARIA.

256. LORICARIA VARIEGATA, Steiudachner.

Head 5. D. I, 7
;
P. I, 6; V. I, 5; A. I, 5. Lat. line, 30. Body and

head strongly depressed, the head triangular, blunt forward
;
teeth very

few, 2 on each side above, 5 or 6 below; underside of head naked. Eye 9

in head, 5 in snout; upper lobe of caudal produced in a long filament.

Upper parts with many brownish streaks
;

fins all, except the anal,

spotted with violet. Rio Mamoni, Panama. (Steindachner.) (varie-

gatus, variegated.)

Loricaria variegata, STEINDACHNER, Flussfische Siidamer., I. 15, 1879, Rio Mamoni.

85. HEMIANCISTRUS, Bleeker.

Hemiancislnt*, BLEEKEH, Tijdschr. Dierk., i, 78, 1863, (medians).

PseurlocantMats, BLEEKER. I. c., 79, 1863, (serralus).

Lips entire
;
tail short, compressed. Adipose fin entire

;
remote from

the dorsal fin. Body covered with bony plates ;
teeth small

;
snout with

the margin granular ; temporal plate not perforate ; interopercle erectile

and bearing spines. The numerous species are not well known and do

not seem to be abundant
; they are chiefly Brazilian, (^//t-, half; uy/aurpof,

Ancistrus, a related genus.)

. Interopercle with about 20 erectile spines; the longest % head. GUACHAROTE, 257.

aa. Interopercle with very few short, setiform spines, the longest shorter than eye, not more

than ^ head. ASPIDOLEPIS, 258.

257. HEMIANCISTRUS GUACHAROTE, (Cuvier & Valenciennes).

D. I, 7; A. I, 5; P. I, 6; V. I, 5. Interopercle with about 20 com-

pressed, erectile spines, the longest i head
;
head depressed; snout semi-

oval
;
bones of head rough, without keels ; eye 5 in head

;
teeth very

fine, doubly curved. Pectoral spine reaching first fourth of ventral;

dorsal spine slender and rough. Caudal 4 in total length, forked, with

pointed lobes. Belly smooth to the anal. Brownish. L. 5 inches. Porto

Rico. (Cuvier & Valenciennes.) (guacharote, the Spanish name.)

Hypostomus guacharole, CUVIER & VALENCIENNES, xv, 508, 1840, Porto Rico.

Chseloslomus guacharote, GUNTHER, Cat., v, 245, 1864.

258. HEMIANCISTRUS ASPIDOLEPIS, (Gunther).

Head 3. D. 1, 7 ;
A. 5

;
P. I, 6. Lat. line, 25. Head depressed, a little

longer than broad
;
snout very broad, rounded in front

;
interorbital

space nearly flat, 3 times diameter of the small eye ; interopercle with

very few, short, setiform spines, the longest \ eye. Thorax and belly

granulated, with naked patches. Seven scales between dorsals. Pectoral

spine strong, longer than head, with setiform spmules ;
12 scutes between

anal and caudal. Scutes of body with prominent keel, each keel with

4 to 7 short, setiform spines. Each scale variegated with dirty yellow

and dark brown. Veragua. (Gunther.) ((Wf, shield; AeTnV, scale.)

Chsetostomus aspidolepis, GUNTHER, Fishes Central Amer., 478, 180!), Veragua.
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86. CH^ETOSTOMUS, Kner.

Chsdostomus, KNER, Hypostomiden, 272, 1853, (loborliynchm) .

This genus, as understood by Dr. Eigenmann, includes all the forms

allied to Hypostomus and Hemiancistrus in which the snout is naked. The

numerous species are chiefly confined to mountain brooks in South America.

(xairt], bristle; aro/za, mouth.)

a. Pectoral spine longer than head; eye 8% in head, 3 in snout; interopercular spines short

and Btout, 1 or 2 on each side. FISCUERI, 259.

259. CHJETOSTOMUS FISCHERI, Steindachner.

(COUCHU.)

Head 3fr; depth 5f. D. I, 8; A. I, 5; V. I, 5; P. I, 6. Interopercle

with 1 or 2 short but very strong curved teeth on each side. Mouth broad.

Eye 8i in head, about 3 in snout. Pectoral spine very strong, longer

than head by 1 or 2 diameters of the eye; ventral spine li to 2 diameters of

eye shorter than head; longest ray of caudal slightly longer than head.

Scales 23 or 24. Yellowish, with very many yellow dots
;
fins with some

faint dark spots. Rio Mamoni, near Panama. (Steiudachuer.) (Named
for W. Fischer, who collected the type.)

Chsetostomus fischeri, STEINDACHNER, Flussfische Siidamer., i, 14, 1879, Rio Mamoni.

87. ANCISTRUS, Kner.

Ancistrus, KNER, IlypostomideD, 272, 1853, (tirrhosus).

This genus includes numerous species of catfishes, allied to Hypostomus,
with the snout provided with tentacles. These tentacles are usually

present in both sexes, even in the very young. (uyKiarpoc, a fishhook.)

260. ANCISTRUS CHAGRESI, Eigenmann & Eigenmann.

Eye 6 to 7| in head. D. I, 7; A. 4 or 5. Scales 24. Margin of the

snout naked, provided with tentacles. Females with a narrow naked

margin and a series of simple tentacles
;
male with a much wider naked

area and simple marginal tentacles
;
thorax and belly naked

;
scutes of

the body not keeled
; region between eyes and gill openings partly naked.

Opercle erectile
;
head broad, depressed, with keels-. Lower caudal lobe

scarcely longer than upper ; margin of the caudal obliquely truncate.

Preopercular spines 11 to 15. Breast with a small granular patch of spines.
Rio Chagres. (Eigenmann.)
Ancistrus chagresi, EIGENMANN, Proc. Cal. Ac. Sci., 1889, 47, Rio Chagres, Panama.

Order N. PLECTOSPONDYLI.

(THE CARP-LIKE FISHES.)

Soft-rayed or physostomous fishes with the parietals broad, distinct ;

pterotic normal
; symplectic present ; opercular bones all present ;

meso-

coracoid present; no interclavicles
;
the 4 anterior vertebrae much modified

and joined together, provided with the Weberian apparatus or ossicula
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auditus. Branchiostegals few, usually 3 or 4
;
shoulder girdle attached to

the skull. This group consists entirely of fresh-water fishes, and includes
about 8 families, to which belong the majority of all the fresh-water fishes

of the world. The essential character of the order lies in the modification

of the anterior vertebras, as in the NEMATOGNATHI, but without the
character of the rudimentary subopercle and maxillary and the scaleless

skin which distinguish the catfishes. Three strongly marked suborders
are included in it each of which has been sometimes regarded as a dis-

tinct order. There is no room for doubt that the EVENTOGNATHI and

HETEUOGNATHI, as well as the GYMNONOTI, sprang from the same stock

as the catfishes, as it is not likely that the singular modification of the

vertebra?, producing the Weberiau apparatus has separately developed
in the different groups. (7r?.e/crdf, woven together ; (m:6vdv?ioc, vertebra.)

ANALYSIS OF SUBORDERS OF PLECTOSPONDYLI.

a. Lower pharyngeals falciform, parallel with the gill arches; jaws toothless; brain case pro-

duced between orbits; basis cranii simple; only 2 superior pharyngeal bones.

EVENTOGNATHI.

aa. Lower pharyngeals not falciform; 3 basal branchihyals; teeth in jaws often present;

brain case not produced between orbits; basis cranii double, sometimes with muscular

canal; 1 to 4 superior pharyngeal bones.

6. Anus submedian; body not eel-shaped; dorsal fin present; ventrals abdominal.

HETEROGNATHI.

bb. Anus at throat; body elongate, more or less eel-shaped; dursal obsolete; ventrals want-

ing. GYMNONOTI.

Suborder EVENTOGNATHI.

(THE CARPS.)

Plectospondylous fishes with the lower pharyngeals falciform, parallel
with the gill arches; 2 upper pharyngeal bones; brain case produced be-

tween orbits; jaws without teeth; dorsal fin present; no adipose fin; ven-

trals abdominal. Gill openings restricted, the gill membranes attached

to the isthmus. Streams and lakes of northern regions, the species ex-

cessively numerous. (ev, well; t-zrof, within; -yvuflos, jaw.)

ANALYSIS OF FAMILIES OF EVENTOGNATHI.

. Pharyngeal teeth numerous, pectinate; maxillaries forming part of the margin of the up-

per jaw; basal branchihyals 2. CATOSTOMID^:, xxxvi.

aa. Pluiryngeal teeth few; margin of upper jaw formed by premaxillaries alone; basal

brauchihyals 3. CYPRINID.*:, xxxvu.

Family XXXVI. CATOSTOMID^E.

(THE SUCKERS.)

Body oblong or elongate, usually more or less compressed. Head more

or less conical. Opercles normally developed. Nostrils double; no bar-

bels; mouth large or small, usually protractile and with fleshy lips.

Margin of upper jaw formed in the middle by the small premaxillaries,

and on the side by the maxillaries
; jaws toothless. Lower pharyngeal

bones falciform, armed with a single row of numerous comb-like teeth.

F. N. A.- 12
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Branchiostegals 3
; gill membranes more or less united to the isthmus,

restricting the gill openings to the sides
; gills 4, a slit behind the fourth

;

pseudobranchisB present. Scales cycloid, large or small. Lateral .line

decurved, sometimes wanting. Head naked
;
fins not scaly. Dorsal fin

comparatively long (of 10 to 50 rays), without true spine ;
anal fin short;

caudal fin more or less forked; ventrals abdominal, with about 10

rays ; pectoral fins placed low, without spine ;
no adipose fin

; belly not

serrated. Alimentary canal long. Stomach simple; no pyloric coeca.

Air bladder large, divided into 2 or 3 parts by transverse constrictions,

not surrounded by a bony capsule. Genera 14; species about 60; in-

habiting the fresh waters of North America
;
2 species in Eastern Asia

;

ascending streams in large numbers in the spring. They are not much
valued as food fishes, the flesh being flavorless and full of small bones.

(CYPRINID^E, group CATOSTOMINA, Giinther, Cat., vn, 12-24.)

a. Dorsal fin elongate, its developed rays 25 to 50 in number ;
air bladder in 2 parts.

b. Fontanelle present ; body ovate
;
scales large.

c. Dorsal rays 24 to 33.

d. Mouth large, more or less terminal, protractile forward
; lips thin

; pharyngeal
bones and teeth moderate

; large species, dark in color. ICTIOBUS, 88.

dd. Mouth smaller, inferior, protractile downward. Pharyngeal bones narrow,
with the teeth thin and weak; smaller species of pale coloration.

CYCLEPTINJE : CARPIODES, 89.

bb. Fontanelle obliterated by the union of the parietal bones
; body elongate.

e. Mouth small, inferior, with thick, papillose lips ;
scales rather small.

CATOSTOMINA: CYCLEPTUS, 90.

oa. Dorsal fin short, with 10 to 18 developed rays.

/. Air bladder in 2 parts.

g. Lateral line complete and continuous
;
scales email, 55 to 115 in the lateral line.

h. Fontanelle nearly or quite obliterated in the adult by the union of the parietal

bones
; jaws with hard sheaths

; posterior division of air bladder slender.

PANTOSTEUS, 91.

hh. Fontanelle broad and evident at all stages of growth; posterior division of air
bladder broad.

f. Nuchal region without hump, the interneural spines normally developed.

j. Mouth inferior, small, with thick papillose lips. CATOSTOMUS, 92.

jj. Mouth very large, terminal, oblique ; lips thin and nearly smooth;

pharyngeals weak, with numerous small teeth. CHASMISTES, 93.

. Nuchal region with high sharp-edged hump, formed by the greatly en-

larged and expanded interneural spines. XYRAUCHEN, 94.

gg. Lateral line interrupted or wanting ;
scales large (40 to 50 in longitudinal series).

Jc. Lateral line entirely wanting. ERIMYZON, 95.

Kk, Lateral line more or less developed, especially in the adult. MINYTREMA, 96.

Jf. Air bladder in 3 parts ; fontanelle present ;
scales large ; lateral line complete.

I. Mouth normal, the lower lip entire or merely lobed, the upper protractile.

rn. Pharyngeal bones moderate, the teeth compressed, gradually larger down-

ward; mouth moderate or small, the lips usually plicate. MOXOSTOMA, 97.

mm. Pharyngeal bones very strong, with the lower teeth much enlarged, sub-

cylindrical and truncate, the teeth of the upper part of the bone small

and compressed ;
mouth large, somewhat oblique, with very thick lips.

PLACOPHARYNX, 98.

. Mouth singular, the upper lip not protractile, greatly enlarged, the lower lip

developed as 2 separate lobes
; pharyngeal bones and teeth ordinary.

LAGOCHILA, 99.
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88. ICTIOBUS, Rafinesque.

(BUFFALO FISHES.)

x, UAKINKSI.IK, Ichth. Oh., 55, 1820, (bubalns).

Sclerognathtis, CuviEuaml VALENCIENNES, xvn, 477, 1844, (cypriuella).

Bubalichlhi/*, AGASSI/,, Aincr. Jour. Sci. Arts, 192, 1855, (n.s).

Ichthyobus, AGASSI/, (corrected orthography).

Body robust; head very large and strong. Eye moderate, anterior.

Fontanelle large, well open. Opercular apparatus largely developed ;
the

suboperculum broad; the operculum strongly furrowed. Mouth large
for a sucker, terminal, protractile forward, or downward and forward.

Mandible strong, oblique. Lips little developed ;
the upper narrow and

smooth; the lower rather full on the sides, but reduced to a narrow rim

in front. Jaws without cartilaginous sheath. Muciferous system of head

well developed. Isthmus narrow. Pharyngeal bones rather weak; the

teeth numerous, moderate or small
;
the lower ones gradually larger than

the upper ones. Gill rakers long and slender above, becoming shorter

downward. Scales large, thick, nearly equal over the body ;
lateral line

well developed, slightly decurved anteriorly. Dorsal fin elongate, its

rays 25 to 30; anterior rays somewhat elevated, their length about that

of the base of the fin
;
caudal not much forked

;
anal fin not much ele-

vated, its rays about 9; pectorals and ventrals moderate, the latter with

about 10 rays. Sexual differences slight. Coloration dark, not silvery.

Air bladder with 2 chambers. Fishes of very large size, inhabiting deep

rivers, chiefly in the Mississippi basin. (iWvg, fish; /3ovf, bull.)

SCLEROGNATHUS, (erfcATjpos, hard; -yvaflo?, jaw):

o. Mouth large, terminal, protractile forward; lips very thin; lower pharyngcals and teeth

weak. CYPRINELLA, 261.

ICTIOBUS:

aa. Mouth smaller, more or less inferior, protractile downward, and with thicker lips; lower

pharyngeal bones stronger; the teeth comparatively coarse and large, increasing in

size downward.

6. Back scarcely elevated, the depth 3 to 3% in length.

c. Mouth rather large and oblique, approaching that of /. cyprinella, more oblique

than in the next. URUS, 202.

cc. Mouth small, inferior. MEBIDIONALIS, 263.

66. Back elevated and compressed, the depth 2% to 2% in length; mouth small, inferior.

miiAU s, 264.

Subgenus SCLEROGNATHUS, Cuvier & Valenciennes.

261. ICTIOBUS CYPRINELLA, (Cuvier & Valenciennes).

(RED MOUTH BUFFALO FISH; COMMON BUFFALO FISH.)

Head very large and thick, 3 in length; depth 2$ to 3i in length.

Developed rays of the dorsal 27 to 29; anal rays 9; ventrals 10. Scales

7-37 to 41-6. Body robust, moderately compressed, the outline somewhat

elliptical, but the back rather more curved than the belly. Opercular

apparatus very strong, the operculum itself forming nearly \ the length

of the head. Coloration dull brownish olive, not silvery; fins dusky.

Size very large ;
reaches a length of nearly 3 feet and a weight of 20 to

30 pounds. Mississippi Valley ; generally abundant in the larger streams.

(Diminutive of cyprinus, carp.)
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Sclerognathus cyprinella, CUVIER & VALENCIENNES, xvii, 477, 1844, Lake Pontchartrain.

Ichlhyobus bubalus, AGASSIZ, Amer. Jour. Sci. Arts, 1854, 196, not of "Rafinesque.

Ichthyobus cyanellus, NELSON, Bull. 111. Mus. Nat. Hist., I, 49, 1876, Illinois River.

LMiyobus bubalus, Jordan, Bull. U. S. Nat. Mus., xn, 214, 1878.

Sclerognathus cyprinella, GUNTHER, Cat., vn, 24, 1868; JORDAN & GILBERT, Synopsis, 883, 1883.

Subgenus ICTIOBUS.

262. ICTIOBUS UBUS, (Agassiz).

(MONGREL BUFFALO.)

Scales 8-41-7. D. 30; A. 10. Body much less elevated and less com-

pressed than in 7. bubalus, the back not at all carinated
;

axis of body
above ventrals about at the lateral line, and but very little farther from

the dorsal outline than from the ventral
; depth 3 to 3 in length. Head

very stout, strongly transversely convex, thicker, larger, and less pointed
than in 7. bubalus, about 4 in length. Eye about equal to snout, 5 in head,

much smaller than in I. bubalus. Mouth large, considerably oblique,

opening well forward, approaching that of 7. cyprinella. Mandible longer
than eye. Premaxillary somewhat below suborbital. Dorsal fin lower

and less rapidly depressed than in the next, the longest ray scarcely i the

length of the base of the fin. Anal fin rounded; its rays not rapidly
shortened

;
the middle ones not much shorter than the longest. Colors

very dark; fins all black. Mississippi Valley; in the larger streams,

less common than the others
; certainly distinct from 7. bubalus, but we can

not always separate it from 7. cyprinella, and perhaps it is not really dif-

ferent, (urus, a wild bull.)

Carpiodes urns, AGASSIZ, Amer. Jour. Sci. Arts, 1854, 355, Tennessee River, Huntsville, Ala.

BubalichtJtys urus, niger, Ohio River, andbonasus, Osage River, AGASSIZ, Amer. Jour. Sci. Arts,

1855, 193, 195.

Bubalichthys unis, JORDAN, 1. c., 209; JORDAN & GILBERT, Synopsis, 883, 1883.

263. ICTIOBUS MEBIDIONALIS, (Gimther).

Scales 7-38-7. D. 29
;
A. 10. Mouth small, inferior, slightly corrugated.

Depth 3i to 3 in length. Head 4 to 4|, not much longer than high. Eye
rather small, of the length of the head and f that of the snout. Subor-

bitals narrow. Anterior dorsal rays not much produced, shorter than the

head; caudal forked; origin of ventral vertically below the fourth dorsal

ray; pectoral not extending to ventrals. Coloration uniform. RioUsuma-

cinta, Guatemala. (Giinther.) (meridionalis, southern.)

Sclerognathus meridionalis, GUNTHER, Cat., vn, 23, 1868, Rio Usumacinta, Guatemala.

264. ICTIOBUS BUBALUS, (Rafinesque).

(SMALL-MOUTHED BUFFALO ; RAZOR-BACKED BUFFALO
;
SUCKER-MOUTHED BUFFALO.)

Scales 8-39-6. D. 29; A. 10; V. 10. Body considerably elevated and

compressed above; the dorsal rion subcarinate; belly thicker; depth
2 to 2f in length ;

axis of body above the ventrals, below the lateral line,

and nearly twice as far from the back as from the belly. Head moderate,

triangular in outline when viewed from the side, 4 in length. Eye equal
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to snout, 4 to 5 in length of head, much larger than in I. urus. Month
quite small, notably smaller and more inferior than in 7. urus; man-
dible about equal to eye. Dorsal fin elevated in front and rapidly
declined, the highest ray reaching much beyond the middle of the fin,

the seventh ray about i the length of the third or longest. Anal rays
rapidly shortened behind, the middle rays much shorter than the first

long ones. Coloration paler; the lower fins slightly dusky. Mississippi

Valley and southward; generally abundant. (/?oi>/fo/lof, buffalo.)

Amblntlon bubahts, RAFINESQUE, Jour. Phys., 1*818, 421, Ohio River.
<',,t,>st,>,,iHK bubalns, KIRTLAND, Rep. Zool. Ohio, 168, 1838.

]>nbnhi'liO>ijx bul>tilns, AOASSIZ, Am. Jour. Sci. Arts, 1855, 195, Ohio River.

BubaluJitliiisbubitliis, JORDAN, I. c., 206, 1878.

&.7m></M<t///N urns, GUNTIIER, Cat., vn, 22, 1868.

Hiibulichthiis alias, NELSON, in Jordan, Proc. Ac. Nat. Sci. Phila., 1877, 73, Cairo, 111.; JORDAN
& GILBERT, Synopsis, 883, 1883.

(/) <
'(if)tioib's taunt*, Mobile River, and C. vitulus, Wabash River, AOASSIZ, Am. Jour. Sci. Arts'

1854, 355, 356.

JORDAN, Bull. U. S. Nat. Mus., ix, 50, 1877, Ohio River.

89. CARPIODES, Rafinesque.

(CARP SUCKERS.)

Carpiodes, RAFINESQUE, Ichth. Oh., 56, 1820, (cyprinus).

Head comparatively short and deep ;
its length 3 to 5 times in that of

the body; its upper surface always rounded. Eye moderate, median or

anterior. Suborbital bones well developed. Fontanelle always well de-

veloped. Mouth small, horizontal and inferior; the mandible less than

i- length of head; lips thin, the upper protractile, narrow, the lower quite

narrow, fl-shaped behind; both lips feebly plicate or nearly smooth.

Jaws without cartilaginous sheath. Muciferous system moderately de-

veloped. Opercular apparatus well developed; the subopercle broad.

Isthmus moderate. Pharyngeal bones remarkably thin, laterally com-

pressed, with a shallow furrow along the anterior margin on the inside,

and another more central one on the outline of the enlarged surfaces;

teeth very small, compressed, nearly equally thin along the whole inner

edge of the bone, forming a fine, comb-like crest of minute serratures;

their cutting edge rises above the inner margin into a prominent point.

Gill rakers slender and stiff above, becoming reduced downward. Body

oblong; the dorsal outline more or less arched
;
the ventral outline nearly

straight; the depth from i to i the length; sides compressed, the back

notably so. Caudal peduncle short and deep. Scales large, about equal

over the body; lateral line well developed, nearly straight, with 34 to

41 scales; 12 to 15 scales in a cross-row from dorsal to veutrals. Dorsal

fin beginning near middle of body, somewhat in advance of ventrals, fal-

cate; its anterior rays elevated, often filamentous, their height ranging

from i to 1J- the length of the base of the fin
;
the number of developed

rays ranging from 23 to 30; caudal fin well forked, the lobes equal; anal

fin comparatively long and low, emarginate (in males), its number of de-

veloped rays usually 8; ventrals shortish, with usually 10 rays; pectorals
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short. Sexual peculiarities little marked; in some species, the males in

spring have the snout minutely tuberculate. Coloration always plain ;

pale olivaceous above, white below, but hardly silvery, the fins plain.

Air bladder with two chambers. Size medium or rather large. This

genus is very close to Ictiobus and its species are even more difficult to

determine. Compared with Ictiobus, the Carpiodes are smaller in size

and paler in color, with weaker dentition, but no technical character of

importance separates the 2 groups. (Carpio, eldo$, carp-like.)

a. Body subfusiform, the depth about 3 in length ; lips thin, silvery white in life, the halves

of the lower lip meeting at a wide angle. CAEPIO, 2G5.

aa. Body ovate oblong, the back elevated, the depth about 2% in length.

6. Opercle strongly striate.

c. Lips thin, silver-white in life, the halves of the lower lip meeting in a wide angle,

as in C. carpio.

d. Head large, with blunt snout, the nostril near its tip ; eye large, 3^ to 4 in

head. DIFFORMIS, 266.

dd. Head small and pointed, the snout projecting ; eye small, 5 to 5% in head.

THOMPSONI, 267.

cc. Lips full, thick, reddish in life, the halves of lower lip meeting in an acute angle;

first ray of dorsal usually very long. VELIFER, 268.

bb. Opercle nearly smooth ;
otherwise essentially as in C. velifer. CYPBINUS, 269.

265. CARPIODES CARPIO, (Rafmesque).

(CARP SUCKER.)

Head comparatively short, its length 4 to 5 times in length of body.

Body more fusiform than in the others, compressed, but not much arched,
the depth 2- to 3 times in length. Anterior rays of dorsal short, notably
thickened and osseous at base, especially in the adult

;
the first ray nearer

the end of the muzzle than the base of the caudal fin, the longest ray a

little more than i the base of the fin
;
caudal moderately forked. Eye

medium, anterior, 4| in head. Muzzle short but projecting beyond mouth.
D. 30. Lat. line 36. Size largest of the genus. Ohio Valley; southwest to

central Texas, generally abundant, apparently a valid species but varia-

ble, and its synonymy uncertain. Perhaps more than one species is here

included, (carpio, carp.)

fCatostomus carpio,* BAFINESQUE, Ichth. Oh., 56, 1820, Falls of Ohio River.

Carpiodes nummifer, COPE, Proc. Am. Phil. Soc. Phila., 1870, 484, Wabash River.

Carpiodes carpio, JORDAN & GILBERT; Synopsis, 118, 1883; JORDAN & GILBERT, Proc. U. S. Nat.

Mus., 1886, 20; Texas specimens.
f Carpiodes Hsonrf AOASSIZ, Am. Jour. Sci. Arts, 1854, 356, Osage River.

266. CARPIODES DIFFORMIS, Cope.

Snout very blunt, the maxillary reaching to front of the pupil. Nostrils

very near tip of snout, above or below upper lip; lips thin, silvery colored

*The following is Rafinesque's description: "Diameter % of the length; olivaceous above,
pale beneath, chin white; abdomen bluish; lateral line straight; dorsal fin somewhat falcated
with 36 rays; anal trapezoidal with 10 rays; head sloping, rounded. Seen at the Falls of the

Ohio, commonly called Carp. Length from 1 to 2 feet. Eyes very small and black; fins oliva-
ceous brown, the pectorals olivaceous, trapezoidal, short, and with 16 rays; tail with 24. Dorsal
beginning before the abdominal and reaching the end of the anal fin. Not so good to eat as the
Buffalo fish."

fThe following is Agassiz's description: "More elongated than C. laurus. Thehead issmaller;
the opercle also smaller and the subopercle triangular. The dorsal has its anterior rays longer,
hence its hinder border is more deeply emarginate. Anal more lunate. Horizontal diameter of
scales greater."
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in life, the lower fl-shaped. Head 4J in length; depth 2 to 2f. Eye
quite large, 3 to 4 in head. First ray of dorsal nearer muzzle than base
of caudal, the anterior rays of dorsal usually very high. Scales 6-35-4.

D. 24; A. 8; V.9. Ohio Valley and westward, generally common, (dif-

formis, deformed.)

Carpiode* difformis, COPE, Proc. Am. Phil. Soc. Phila., 1870, 480, Wabash River; JORDAN, /. c.,

195; JORDAN & GILBERT, Synopsis, 120, 1883.

Carpioiles ciilisanserintts, COPE, I. c., 481, 1870, Kiskiminitas River, Pennsylvania.

267. CARPIODES THOMPSONI, Agassiz.

(LAKE CARP.)

Body stout, short, the back much arched, the depth 2 in length. Head
small, 4 to 4 in length, the snout pointed; lips thin, white, meeting at a
wide angle. Dorsal rays considerably elevated, & as long as base of fin.

Eye small, 5 to 5i in head. Tip of lower jaw much in advance of nostrils
;

maxillary reaching line of orbit. Origin of dorsal about midway of

body. Scales rather closely imbricated, 8-39 to 41-6. D. 27; A. 7; V. 10.

Great Lake region ;
abundant

;
our specimens from Lake Erie at Toledo,

Ohio. (Named for Rev. Zadock Thompson, who found the species in Lake
Champlain.)

Carpiodes thompsoni, AGASSIZ, Am. Jour. Sci. Arts, 1855, 191, Lake Champlain, JORDAN, I. c.,

198; JORDAN & GILBERT, Synopsis, 119, 1883.

? Carpiodes selene* COPE, Proc. Am. Phil. Soc. 1870, 481, supposed to be from Root River,

Michigan.
268. CARPIODES VELIFER, (Rafinesque).

(QUILLBACK; SPEARFISII; SAILFISH; SKIMBACK.)

Muzzle conic, projecting, obtusely pointed ; tip of the mandible reach-

ing to opposite nostrils
; maxillary reaching to opposite front of orbit.

Lips full, thick, flesh-colored in life, the lower lip y^-shaped, the halves

meeting in an acute angle. Anterior suborbital as deep as long. Head

3| to 4 in length. Eye moderate or small, 4 to 5 in head. Body much
arched above, the depth 2| to 3 in length. First ray of dorsal usually
nearer muzzle than base of caudal

;
anterior rays of dorsal always elevated

or filamentous, sometimes as long as base of fin. Caudal deeply forked,

its lobes slender, the upper the longer. Scales 7-35-5. D. 26 or 27. Miss-

issippi Valley and southwestward to Rio Grande and upper Missouri, gen-

erally abundant and very variable. Much of the following synonymy is

doubtful, some of the names perhaps belonging to C. carpio or C. difformis.

(velum, sail; fero, I bear.)

Cntoslomus velifer, RAFINESQUE, Ichth. Oh., 56, 1820, Ohio River.

Carpiodes velifer, COPE, Proc. Am. Phil. Soc., 1870, 482; JORDAN, I. c., 196, 1878.

Curpiodes cyprinus and tumidus, JORDAN & GILBERT, Synopsis, 119, 1883.

Ictiolms velifer, JORDAN, Man. Vert., Ed. 5, 45, 1890.

Ictiobm velifer, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1886, 18, description of var. tumidu*, from

Texas specimens.

Carpiodes tumidus, BAIRD &GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 28, Rio Grande at Fort

Brown, Texas. (Type, No. 178. )

Carpiodes damalis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 170, Milk River, Montana.

Carpiodes gray i, COPE, Proc. Am. Phil. Soc. Phila., 1870, 482, Western States.

*Eye 3g in head; color silvery white. D. 26. This may be identical with C. dijformi*.
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269. CARPIODES CYPRINUS, (Le Sueur).

(EASTERN CARP SUCKER.)

Very similar to C. velifer, the mouth similar but the opercle nearly

smooth with scarcely any wrinkles or furrows. Body rather elongate.

Eye quite small; dorsal fin high, color silvery, dorsal dusky; paired fins

edged with white. Streams about Chesapeake Bay, common in the Chesa-

peake and Potomac, rare in the Delaware, (cyprlnus, carp.)

Catostomm cyprinus, LE SUEUR, Jour. Ac. Nat. Sci. Phila., i, 1817. 91, Elk River and other

tributaries of Chesapeake Bay; GUNTHER, Cat., vn, 19, 18G8.

Carpiodes vacca, AGASSIZ, Am. Jour. Sci. Arts, 1854, 256, Susquehanna River.

90. CYCLEPTUS, Rafinesque.

(BLACK HORSE.)

Cydepius, RAFINESQXTE, Jour. Phys. Chymie. Hist. Nat. Paris, 1819, 421, (nigrescent).

Rhytidostomus, HECKEL, Russeggers Reisen Syrien, 1023, 1842, (elongatm).

Head very small, short and slender, 6 to 7 times in body ;
its upper

surface rounded. Eye small, behind middle of head, not very high up.

Suborbital bones small and narrow. Fontanelle entirely obliterated by
the union of the parietal bones. Mouth small, entirely inferior, overlapped

by the projecting snout; upper lip thick, pendent, covered with several

rows of tubercles
;
lower lip moderate, formed somewhat as in Catostomus,

but less full, incised behind. Jaws with rudimentary cartilaginous sheath.

Muciferous system not greatly developed. Operculum smooth and narrow.

Isthmus moderate. Gill rakers moderate, soft. Pharyngeal bones strong ;

the teeth stout, increasing in size downward, rather wide apart. Body
elongate, moderately compressed, not much elevated

;
the caudal peduncle

long ;
scales moderate, about equal over the body, with wide, exposed

surfaces, the number in the lateral line from 55 to 60. Lateral line well

developed, nearly straight. Fins rather large; dorsal fin beginning in

front of ventrals and ending just before anal, of about 30 rays, strongly
falcate in front, the first and second developed rays in length more than

i length of base of fin, the rays rapidly shortened to about the eighth,
the remaining rays being all short

;
caudal fin large, widely forked, the

lobes about equal. Anal fin quite small, low, of 7 or 8 developed rays,

scaly at base. Ventrals moderate, with 30 rays. Pectorals elongate,
somewhat falcate. Sexual peculiarities marked

;
the males in spring

with black pigment ;
the head then covered with small tubercles. Air

bladder with 2 chambers, the anterior short, the posterior elongate.
One species known. (KVKAO? ,

round
; Aenrof ,

slender
;
"the name means

small round mouth." Eafinesque.)

270. CYCLEPTUS ELONGATTJS, (Le Sueur).

(BLACK HORSE
; GOURD-SEED SUCKER

;
MISSOURI SUCKER

; SUCKEREL.)

Depth 4 to 5 in length ;
head 6 to 8i ; eye small, 6 to 7 in head. Dorsal

rays 30; anal 7 or 8; scales 9-56-7. Longest dorsal rays a little longer
than head; pectorals rather longer than head. Coloration very dark,
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the males in spring almost black. Size large. Length 2 feet. Missis-

sippi Valley; rather common in large streams. A singular and interest-

ing fish, (elongatus, elongate).

Catoslomits elongates, LE SUEUR, Jour. Ac. Nut. Sci. Phila., i, 1817, 103, Ohio River.

Sclerognalhus elnngalits, GUNTHER, Cat., vn, 23, 1868.

Ci/<-l<>ptit>'l<Kj<itn>i, JORDAN & GILBERT, Synopsis, 121, 1883.

Cycleptus nigrescens, RAFINESQUE, Jour. Phys., 1819, 421, Ohio River.
Amblodon nigcr, RAFINESQUE, I. c., 421, (description insufficient; at second baud), Ohio River.

91. PANTOSTEUS, Cope.

(MOUNTAIN SUCKERS.)

Pnntoitcns, COPE, Lieut. Wheeler's Expl. W. 100th Mer., v, 673, 1876, (platyrhynchus).

Head rather small, 4 to 5 times in length of body, flattish and rather

broad above, anteriorly somewhat pointed. Eye rather small, usually
behind the middle of the head. Suborbital bones narrow. Bones of head
rather thick, the 2 parietal bones in the adult more or less united,

partly or wholly obliterating the fontanelle, which, however, is evident

in the young. Mouth rather large, entirely inferior
;
each jaw with a

more or less developed cartilaginous sheath. Upper lip broad, papillose,
with a rather broad free margin and 2 or more series of tubercles. Lower

lip largely developed, with a broad free margin deeply incised behind.

Pharyngeal bones and teeth essentially as in Catostomus. Isthmus broad.

Body elongate, subterete, little compressed. Scales quite small, 80 to 105

in the course of the lateral line, and 30 to 35 in a cross series between
dorsal and ventrals, usually more or less reduced in size and crowded for-

ward, as in Catostomus. Lateral line well developed, straightish. Fins

generally rather small. First ray of dorsal usually about midway of

body, its rays few, 9 to 12 in number. Ventrals inserted under posterior

part of dorsal, the rays 10 or 9; anal short and high, with 7 developed

rays. Caudal rather shallow emarginate. Pectorals well developed.
Air bladder with 2 chambers, the posterior chamber very slender. Size

rather small. Rocky Mountain region, mostly in rocky brooks in the

arid district. The genus is close to Catostomus and may be inseparable
from it, as in 3 species of Pantosteus the fontanelle never quite disappears,

retaining through life the characters of the young of other species of

Pantosteus. This indicates the probability that Pantosteus is a modified

descendant of species of Catostomus. (TT&VS, all; uareov, bone.)

a. Fontanelle entirely obliterated in the adult.

b. Scales of back very much enlarged, there being less than 20 between dorsal fin and

nap-, along the median line; about 75 scales in lateral line. Head very broad, and

flattish above. Gila basin. ARIZONA, 271.

bb. Scales of back not notably enlarged, there being 30 to 50 before dorsal.

c. Scales moderate, 80 to 90
;
mouth and lips moderate; dorsal rays usually 9.

d. Head short and small, nearly 5 in length ; body slender. Utah basin.

OENEBOSUS, 272.

dd. Head rather large, about 4f in length; body stout. Rio Grande.

PLEBEIITS, 273.

cc. Scales very small, 90 to 100 in lateral line, usually about 95
;
mouth large, with very

full lips; head short; tail slender; dorsal rays 9 to 12.

e. Caudal moderate, shallow-forked, its lobes shorter than head; fins low. Colo-

rado basin. DELPHINUS, 274.
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ee. Caudal long, deeply forked, its lobes pointed, longer than head. Head short,

5 in length. Coahuila basin. GUZMANIENSIS, 275.

aa. Fontanelle remaining partly open in the adult; scales small, crowded anteriorly; dorsal

short (transition species, approaching Catostomus).

f. Scales in lateral line 90 to 100
;
head short, 4% to 5 in length. Upper Missouri and

Columbia basins. JORDANI, 276.

ff. Scales in lateral line about 70; lower lip more incised.

g. Scales before dorsal 42, the scales of the body being much crowded forward.

Nevada basin. AR^OPUS, 277.

gg. Scales before dorsal 23, the scales of body little crowded forward. Gila basin.

CLARKI, 278.

271. PANTOSTEUS ARIZONJE, Gilbert, new species.

Head 4f ; depth 4f. D. 12
;
A. 7. Scales 8-75-11 to 17

; unusually large

scales before dorsal. Body rather robust, the caudal peduncle stoutish,

compressed. Head shortish, unusually broad and flat, the interorbital

very wide, flattened or even slightly concave, the orbital rim being some-

what raised; eye moderate, posterior, the snout very long, considerably

longer than rest of head
; eye 3 in snout, If in postorbital part of head,

5 in head
;
mouth very wide, with wide papillose lips and well-developed

cartilaginous sheath to the jaws; fontanelle obliterated, the bone above

it very thin; isthmus broad. Fins all comparatively large, the pectoral

l^o in head
;
caudal well forked, In,- in head, with numerous basal rudi-

mentary rays; edge of dorsal straight. Scales peculiar, those on back

very large, those along lateral line moderate, those on belly very small,

becoming minute below
;
scales posteriorly along lateral line much larger

than anteriorly. Dark brown above, pale below. L. 9 inches. Gila basin.

Panlosteus arizonie, GILBERT, MS., Salt River, Tempe, Arizona.

272. PANTOSTEUS GENEROSUS, (Girard).

(MOUNTAIN SUCKER.)

Body moderately elongate, the depth 5 to 5f in length. Head short

and small, 4|- to 5 in length. Dorsal rays 9 (rarely 10); ventral rays 10

(rarely 9); scales 15-81-14. Lower lip full, with 4 or 5 rows of tuber-

cles; upper with 2. Isthmus very broad. Head with conspicuous mucous
tubes. Lower fins large. Light brown above, with dusky spots and
clouds

;
males with the chin and fins red, and a crimson lateral band. L. 8

inches. Great Basin of Utah
; very abundant in streams about Great Salt

Lake and southwest through the Sevier basin and the desert. (Generosus,

generous.)

Catostomus geiwrosus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 174, Cottonwood Creek, Utah.

(Type, No. 256.)

Minomus jarrovii, COPE, Proc. Am. Phil. Soc. Phila., 1874, 129-139, Provo River, Utah . (Type,

No. 18008.)

Panlosteus generosus, JORDAN & GILBERT; Synopsis, 123, 1883.

Mhomm platyrhynchm, COPE, Proc. Am. Phil. Soc. Phila., 1874, 134, Utah Lake at Provo.

(Type, No. 15763.)

Panlosteus pMyrhynchus, JORDAN & GILBERT, Synopsis, 124, 1883.

273. PANTOSTEUS PLEBEIUS, (Baird & Girard).

Head comparatively large, 4| to 4f- in length; depth 4f; eye 5 in head.

Ventrals reaching nearly to vent. Scales moderate, scarcely crowded

anteriorly, 80 in the lateral line, 25 to 30 in a cross series. Body rather
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stout, subfusiform. Dorsal inserted midway between snout and upper
caudal rays; caudal short, emarginate. Color dark brown, faintly

mottled, sides with orange in the males. L. 1 foot. Basin of the Rio

Grande, Colorado to Chihuahua
; very common, (plebeius, commonplace. )

plebeius, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 28, Rio Mimbres, a

tributary of Lake Guzman, Chihuahua. (Type, No. 168.)

* pl.'lnins, GtiNTHER, Cat., vn, 15,1868; Pantosteus plebeius, JORDAN, /. c., 184, 1878;
JORDAN & GILBERT, Synopsis, 122, 1883.

Patitosteitsjarrot-ii, COPE & YARROW, but not Minomus jarrovii, COPE.

274. PANTOSTEUS DELPHINUS, (Cope).

(BLUEHEADED SUCKER.)

Head rather short, 4fto 4f in length ; upper lip broad and pendant ;

lower lip very broad, more deeply incised than in P. jordani, the lobes

pointed; tail very slender, the caudal long; mouth large, with very full

lips ; depth about 5 in length ;
scales 16-96 to 105-14. D. 10. Color dusky

bluish above, males with sides more or less rosy, the snout and fins tuber-

culate. A curved yellowish streak extending from belly behind, and
above pectoral axil. L. 12 inches. Mountain streams tributary to the

Colorado River in Western Colorado and Wyoming; very abundant.

(delphinus, dolphin.)

Minomus delphiims, COPE, Haydeu's Geol. Sur. Wyoming for 1870, 435, 1872, probably Henry
Fork of Green River, Wyoming.

Minomus bardiis, COPE, /. c., 436; locality not certain, but probably Henry Fork of Green

River, "Wyoming.
Pantosteus virescens, COPE, Wheeler Survey, Zool., 675, 1876, wrongly ascribed to Arkansas

River at Pueblo; JORDAN & GILBERT, Synopsis, 124, 1883. (Type, No. 16758.)

Pantostem delphinus, JORDAN, Bull. U. S. Fish Com., 1889, 19.

275. PANTOSTEUS GUZMAN1ENSIS, (Girard).

Head 5
; depth 5. D. 9

;
A. 8. Scales 14-90-14. ody stout, little

compressed. Head nearly as broad as eye; eye small, about i snout;

mouth small; lips with considerable free margin. Dorsal inserted mid-

way between snout and caudal
;
caudal deeply notched

;
anterior rays of

dorsal longest. (Garman, description of C. nebuliferus.) Streams of

Coahuila and Chihuahua, tributary to the Rio Grande. Possibly iden-

tical with P. plelmus, but the small scales and short head approach
nearer P. delphinus, which is in a different river system.

tfi/.^,/wx (juz,H,tni<>n*i** GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 173; Rio Janos, a tribu-

tary of Lake Guzman, Chihuahua. (Type, No. 260.)

Clxt<>m><snebuUfen<s, GAUMAN, Bull. Mus. Comp. Zool.. vin, 89, 1881, Rio Nazas, Coahuila.

Cn/oxtoinnsnebulifer, JORDAN & GILBERT, Synopsis, 883, 1883.

276. PANTOSTEUS JORDANI, Evermann.

Head 4| to 5|; depth 4| to 5. Eye 4* to 5 in head. D. 10 or 11
;
A. 7.

Scales 16-90 to 100-14, 48 before dorsal. Body rather stout; snbterete;

head short, conic; iuterorbital space broad, little convex ;
snout long, 2 in

head; mouth large; lower lip broad, little incised, covered with moderate

*Thc type of O/x/w/s musma&MU is a l',i,,t*tett. It has 100 seal. -s in tin- lat.-ral lin-, -is

Bcuh-s tK'fore dorsal the tins hi-h. Porsal rays 11; bead ft in length, .-y.-s small; un .,rain,'o lat-

eral baud. It is probably identical with C. nebulifer, from the same faunal area.
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tubercles; upper lip broad, extending well down on sides of mouth, its

tubercles in 3 or 4 rows; lower lip thin; more deeply incised than in P.

generosus, the lobes rounded ;
the cartilaginous sheath well developed ;

caudal peduncle stout; scales small, much crowded forward; dorsal small,

its height 1 in head, a little more than base of fin
; pectorals long, as long

as head, reaching halfway to ventrals
;
ventrals short, not to vent

;
fon-

tanelle a very narrow slit, or quite obliterated in old individuals; air

bladder small, the posterior part very long and slender. Dark greenish,

finely speckled, males with an orange lateral band
; peritoneum very black.

L. about a foot. Clear streams of upper Missouri and Columbia river

basins, Black Hills, and northwestward. (Named for David Starr

Jordan.)

Pantosteus jordani, EVERMANN, Bull. U. S. Fish Com., 1892 (Jan. 27, 1893), 51, with plate,

Whitewood Creek and other streams of the Black Hills, South Dakota; Red
Rock River, Red Rock, Montana, and numerous other localities. (Type, No. 43963.)

Catostomus discobolus, EVERMANN, Bull. U. S. Fish Com., 1891 (1892), 41, plate 18, fig. 1.

Pantosteus virescen*, JORDAN, Bull. 4, U. S. Nat. Mus., 1878, 780.

PatUosteus columbianus*, EIGENMANN & EIGENMANN, American Naturalist, February *, 1893, 151,

Boise River, Caldwell, Idaho. (Types in Indiana University and British Museum.)
Catostomus discobolus, JORDAN & GILBERT, Synopsis, 125, 1883 ;

not of COPE.

277. PANTOSTEUS ARJEOPUS, (Jordan).

Fins moderate
;
dorsal higher than long, with 10, rarely 11, rays ;

ven-

tral rays 10. Scales small, crowded forward, 10 or 9-70-8. Body elon-

gate, fusiform, subterete, the greatest depth 4 to 4 in length. Head

small, conical, 4 in length. Mouth quite large, with full, thick lips,

the upper very wide and pendant, with about 6 rows of very strong

papillae ;
lower lip two-lobed, similarly papillose. Interorbital space

wide, convex; eye elevated, posterior, quite small. Color dark; scales

with dark punctulations. Kern River, California
;
Carson River and

Reese River, Nevada, (apatof, slender; UTTTJ, aperture.)

Catostomus arseopus, JORDAN, Bull. U. S. Nat. Mus., xn, 1878, 173, Kern River, California.

(Type, No. 31228.)

Catostomus arseopus, JORDAN & HENSHAW, Kept. Chief Engin., App. nn., 1878, 188; JORDAN & GIL-

BERT, Synopsis, 127, 1883
; GILBERT, Death Valley Expedition, 228, 1893.

278. PANTOSTEUS CLARKI, (Baird & Girard).

Closely related to P. arwopus, with restricted fontanelle and cartilagi-

nous sheath to jaws, but with the scales less crowded anteriorly, there

being but 23 before dorsal. D. 11. Scales 70; fins all small. Rio Gila

and tributaries in Arizona. (Named for John H. Clark, who first col-

lected it.)

Catostomus clarlci, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 27, Rio Santa Cruz,
Gila Basm, Arizona

;
JORDAN & GILBERT, Synopsis, 130, 1883. (Type.JNo. 166.) .

* Head 4f to 4. D. 11 or 12
; A. 8. Scales 16 to 1 9-80 to 100-15. Eye H to 2 in snout, 1J to

If in interorbital, 3$ to 4 in head. All the fins pointed, the caudal lobes considerably longer
than the head. Light brown with indistinct clouds of darker. Three specimens, 92 to 100 mm.
in length. Boise River, Idaho, a tributary of the Columbia. Related to P. generosns, the eye
larger, the caudal longer. (Eigenmann.) (Named for the Columbia River.) An examination
of numerous specimens from the Columbia basin shows this to be the young of P.jordani.
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92. CATOSTOMUS, Le Sueur.

(FINE-SCALED SUCKERS.)
LE SUEUR, Jour. Ac. Nat. Sci. Phila., i, 1817, 89, (catostomm).

RAFINESQUE, Jour. Ac. Nat. Sci. Phila., 1818, 421, (macropterum=nigrican).
ins, RAFINESQUE, Ich. Oh., 59, 1820, (megastomus, based on an incorrect drawing).

l>,;-nt-tijlw, RAFINESQUE, Icb. Oh., GO, 1820, (bosloniensis = commersonii).

/////(/(//-<, AGASSIZ, Am. Jour. Sci. Arts, 1855, 205, (nigricans).

JHiKniiiix, GIKARD, Proc. Ac. Nat. Sci. Phila., 1856, 173, (insignis).

,!-., *,,<s, GIRARD, I. c., 173, 1856, (forsteruuim).

Head more or less elongate j eye rather small, high up ; suborbital bones

narrow, fontanelle always present, widely open. Mouth rather large,

always inferior, upper lip thick, protractile, papillose ;
lower lip greatly

developed, with a broad free margin, usually deeply incised behind, so

that it forms 2 lobes which are often more or less separated. Mandible

horizontal, short, not i the length of the head and not reaching to oppo-
site the eye. Opercles moderate. Pharyngeal bones moderate

;
the teeth

shortish, vertically compressed, rapidly diminishing in size upward.

Body elongate, more or less fusiform, subterete. Scales comparatively
small, typically much smaller and crowded anteriorly, the number in the

lateral line from 50 to 115, the number in a transverse series between

dorsal and ventrals from 15 to 40. Lateral line well developed, straightish.

Dorsal with its first ray nearly midway of the body, with from 9 to 14

developed rays. Anal fin short and high, with 7 developed rays ;
ventrals

inserted under the middle or posterior part of the dorsal, with 9 or 10

rays ;
caudal fin forked, the lobes nearly equal. Sexual peculiarities not

much marked
;
the fins higher in the male and the anal somewhat swollen

and tuberculate in the spring. Breeding males in most species with a

rosy or orange lateral band. Air bladder with 2 chambers, the poste-

rior chamber large. Vertebrae 45 to 47. Species very numerous, all

belonging to the United States, except the Siberian C. rostratm Tilesius.

Many of the western species are imperfectly known, and the following

key is far from complete, (/cdrw, inferior; aru^a, mouth.)

a. Head transversely convex above, the orbital rim not elevated; scales in lateral line GO or

more.

CATOSTOMUS :

b. Scales very small, much reduced and crowded anteriorly, the number in the lateral

line 80 to 115.

c. Upper lip very broad, with several (5 or 6) rows of papilla).

d. Dorsal fin of 11 to 13 rays, very high, especially in the male, the free edge of

dorsal deeply incised; caudal very strong; the rudimentary rays at its base

largely developed in the adult, the caudal peduncle slender; these charac-

ters all most strongly marked in adult males; lips very full.

LATIPINNIS, 279.

dd. Dorsal fin of 10 to 12 rays, moderately developed; caudal fin moderate, its

rudimentary rays few, the peduncle rather stout; lips full; lower lip split

to base. GRISEUS, 280.

cc. Upper lip thick but narrow, with 3 rows of papillae. D. 9 or 10. POCATELLO, 281.

ccc. Upper lip comparatively thin and narrow with 2 to 4 rows of papillae; dorsal rays

10 or 11.

e. Scales in lateral line 95 to 115; body slender, the head long-conical; mouth

narrow, lower Up split to IMWO, but the lobes short. CATOSTOMUS, 282.

ee. Scales in lateral line 83 to 87; body and head stouter. TAHOENSIS, 283.

eee. Scales in lateral lino 80; lower jaw strong. HEX, 284.
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DECACTYLUS, (<5e'a, ten; SaxrvAo?, toe, i. e., ventral rays):

bb. Scales small, but larger than in the preceding group, the number in the lateral line

56 to 75.

/. Scales in lateral line 70 to 75; lower lip broad.

g. Dorsal fin moderate, of 11 to 13 rays.

h. Dorsal fin short, higher than long; head rather bluntish, 4% in length.

LABIATUS, 285.

hh. Dorsal fin longer than high.

i. Scales before dorsal about 40; head conical, small, 4% in length.

OCCIDENTALS, 286.

. Scales before dorsal 31; head larger, 4% in length.

BERNARDINI, 287.

gg. Dorsal fin long, of about 15 rays, head large, the lips very full. . .

MACROCHEILUS, 288.

ff. Scales in lateral line 58 to 70; lips with about 4 rows of papillse.

j. "Nose" little developed, not projecting much beyond the moderate mouth;
mandible nearly horizontal.

k. Dorsal moderate, scarcely higher than long, its base 1% to If in head;
the rays 11 to 13.

I. Mandible 3% to 3% in head; upper lip narrow, with usually but 3 to 5

rows of papillae, the number greater in western specimens (var.

sucWi); scales 10-64 to 68-9, crowded anteriorly.

COMMER80NII, 289.

II. Mandible 3 to 3% in head; upper lip broader, with 4 to 6 rows of

papillae; scales 9-63 to 71-9, crowded anteriorly. ARDENS, 290.

Tck. Dorsal short, distinctly higher than long, its base 1% in head, its rays 11 or

12; upper lip with 4 to 6 rows of papillae.

?w. Scales small and crowded anteriorly, 59 in lateral line; fontanelle large.

GILA, 291.

mm. Scales larger, little crowded anteriorly, about 56 in the lateral line,

each with a dark spot at base; fontanelle small.

INSIGNIS, 292.

Jj. "Nose" largely developed, slender and projecting at an angle beyond the

profile, its length 2% in head; mouth small, inferior, the lips smoothish;
D. 11 or 12; scales 64. (Approaches Chasmistes.') FECUNDUS, 293.

HYPENTELIUM, (viro, below; ire'vre, five; labium, lip, "lower lip five-lobed"):

aa. Head broad, depressed, and transversely concave between orbits; scales nearly equal over

the body, not crowded anteriorly 48 to 55 in the lateral line; lips very thick; lower

fins large.

n. Head large, 4 to 4% in length ;
interorbital space concave. NIGRICANS, 294.

nn. Head very small, 5 in length; interorbital space flattish. RHOTHOSCUS, 295.

Subgenus CATOSTOMUS.

279. CATOSTOMUS LATIPINNIS, Baird & Girard.

(FLANNEL-MOUTHED SUCKER.)

Depth 5i in the length. Head moderate, 4| in length, rather slender,
with prominent snout and rather contracted, inferior mouth

;
outline of

the mouth triangular, the apex forward
; lips very thick, greatly de-

veloped; lower lip incised to the base; its posterior margin extending
backward to opposite the eye ;

tubercles on lower lip smaller behind
;

jaws with a slight cartilaginous pellicle. Eye small, high up; the head
flattish above. Scales long and low; posteriorly rounded, their horizontal

diameter greater than the vertical, 17-98 to 105-17. Body slender and

elongate ;
the caudal peduncle long and slender. Fins excessively
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developed, especially in the old males
;
the free border of the dorsal deeply

incised. Height of each of the 3 vertical fins in the males greater than
the length of the head. Dorsal usually 11, sometimes 12 or 13, inserted
nearer snout than base of caudal. Caudal very strong, the rudimentary
rays at its base unusually developed ;

least depth of tail less than \ the
head in males, stouter in females. Dark olive, abruptly paler below
sides and fins largely orange in both sexes, the anal and lower lobe of
caudal tuberculate in males. Herbivorous. L. 2 feet. Rio Colorado and
Rio Gila and their tributaries, very abundant, ascending the rivers in

spring. Variable, (latus, broad
; jnnna, fin.)

Catostomiis laliphiiii*, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila.,1853, 388, Rio San Pedro, Gila

Basin; GUNTHER, Cat., vn, 14, 18G8; JORDAN, 1. c., 178, 1878; JORDAN & GILBERT, Synopsis,

125,1883. (Tjpe, No. 20078.)

Catostomus discobolus, COPE, Hayden's Geol. Surv. Wyo., 435, 1870, (young), Green River,
Wyoming.

280. CATOSTOMUS GRISEUS, (Girard).

Body long and slender, subterete, compressed behind, the form essen-

tially that of C. catostomus, the depth contained 5| times in the length.
Head large, 4 in length of body ;

the interorbital space broad and flat, 2*

in length of head. Scales 16-90 to 110-14. Eye small, high up, and rather

posterior. Mouth large, about as in C. latipinnis, the upper lip pendant,

very large, with 5 to 8 series of tubercles
;
lower lip incised to base,

lobes long; sheath pretty well developed. Dorsal fin not elongated, nor

especially elevated, its rays 10 to 12, usually 11, the beginning of the dorsal

rather nearer base of caudal than snout, much nearer in type of C.

retropinnis. Caudal fin long and strongly forked
;
anal fin long and

high, reaching base of caudal; ventrals not reaching vent. Caudal

peduncle stout and deep, its least depth more than i length of head; its

length about $- that of head. Scales quite small, about as in C. catostomus,

the exposed portion not notably lengthened. Coloration dusky brown,
sometimes with a dusky lateral band, sometimes irregularly mottled or

barred. Snout quite dark. Size large. Platte River and upper Missouri

regions, very similar to C. catostomus, and perhaps not separated from it,

apparently differing chiefly in the larger mouth and broader upper lip.

Specimens from Gardiner River (Yellowstone Park) have larger scales, 88

to 90, representing a possible var. lactarius. (griseus, gray.)

Acomus griseus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 174, Sweetwater Fork of Platte

River; GUNTHER, Cat., vn, 14, 1868. (Type, No. 20257.)

f Catoslomus lactarius, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 174, Milk River, Montana; may
be C. catostomus.

Catostomus retropinnis* JORDAN, Bull. U. S. Nat. Mus., xn, 178, 1878, Milk River, Montana;

may possibly be a distinct species, distinguished by the fuller lips and more backward dorsal;

it is probably an adult griseus. (Type, No. 21197.)

281. CATOSTOMUS POCATELLO, Gilbert & Evermann.

Head 4; depth 5 to 5; eye 4i to 5 (about 4 in young); snout 2i to 2

(2| in young); interorbital width 2f. D. 10 (rarely 9); A. 7. Scales

*The type of C. retropinnis has very much larger lips than in any other specimens we have

examined, and the scales are smaller. It may be a good species.
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about 96 (90 to 108 in 8 examples counted), very much reduced in size and

crowded anteriorly, about 46 before the dorsal. Lateral line imperfect,

often undeveloped for as much as \ its length.

Body moderately slender
;
head heavy ;

snout not very pointed; eye

rather large, high up, middle of pupil a little nearer posterior edge of

opercle than tip of snout. Upper lip thick and narrow, but not pendant,

3 rows of papillae ;
lower lip incised to base, the two lobes short and

rounded, with about 6 rows of strong papillae. Cartilaginous sheath of

jaws'not much developed. Origin of dorsal about midway between tip of

snout and base of middle caudal rays; greatest height of dorsal fin If

in head, its free edge straight. Anal fin pointed, its height usually greater

than that of dorsal, reaching base of caudal, 1 in head; pectorals about

equal to anal in length ;
ventrals shorter, If in head. Least depth of

caudal peduncle 2* to 3 in head. Peritoneum pale, with dark punctula-

tions. Air bladder large. This species is related to C. griseus (Girard),

from which it may be distinguished by its heavier head, larger eye, rather

narrower mouth, shorter lobes of lower lip, and the less development of

the cartilaginous sheaths of the jaws. L. 8 inches. Snake River basin;

the types from near Pocatello, Idaho.

Catostomus iwcatello, GILBERT & EVEKMANN, Bull. U. S. Fish Com., 1894, 159, with plate, Ross

Fork of Snake River, near Pocatello, Idaho. (Type, No. 45385.)

282. CATOSTOMUS CATOSTOMUTS, (Forster).

(LONG-NOSED SUCKER; NORTHERN SUCKER; RED SUCKER.)

Body elongate, subterete, the depth 4J to 4f in length. Head quite

long and slender, 4 to 4f in length, depressed and flattened above, broad

at base, but tapering into a long snout, which considerably overhangs the

large mouth. Lips thick, coarsely tuberculate, the upper lip narrow,
with 2 or 3, rarely 4, rows of tubercles

;
lower lip deeply incised, the lobes

shorter than in C. griseus, and the mouth narrower. Lower jaw with a

slight cartilaginous sheath. Eye rather small, behind the middle of the

head. Scales very small, much crowded forward, 95 to 114 in the lateral

line, and about 29 (26 to 31) in a crossrow from dorsal to ventrals. Dorsal

rays 10 to 11. Males in spring with the head and anal fin profusely tuber-

culate, the tubercles on the head small
;
the sides at that season with a

broad rosy band. Size large. L. 2 feet. Great Lakes, upper Missouri

River, upper Columbia, and northwestward to Alaska
; very abundant

northward, but not coming south of lat. 40. The most widely distributed

species, (/cdrw, below; crro^a, mouth.)

Cyprinus catostomtis, FORSTEK, Phil. Trans., 1773, 155, Streams about Hudson Bay.
Catostomus longirostrum, and hudsoniu*, after Forster, LE SUEUR, Jour. Ac. Nat. Sci. Phila., 1817,

102, 107, Vermont.
Catostomus forsterianus, RICHARDSON, Franklin's Journal, 1823, 720, Lake Huron; Great Slave

Lake.
Catostomus aurora, AGASSIZ, Lake Superior, 3GO, 1850, Lake Superior.
Catostomus hudsonius, GATHER, Cat., vii, 13,1868; JORDAN, L c., 175,1878.

Catostomus longirostris, JORDAN & GILBERT, Synopsis, 126, 1883.
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Calostomm nanomyzon,* MATHER, Twelfth Rept. N. Y. Fish Com., Survey Adirondack Region,
1884, 36, Big Moose Lake, northern New York. (Type, No. 33917.)

283. CATOSTOMUS TAHOENSIS, Gill & Jordan.

(TAHOE SUCKER.)

Rather stouter than C. catostomus, the depth 4 to "5 in length. Head
very large and long acuminate, the muzzle nearly its length, overhang-
ing the rather large mouth. Lips moderate, the upper pendant, with
about 3 rows of small papillae; the lower rather full, similarly papillose.

Eye nearly median, rather email, 8i in head. Scales small and crowded

forward, closely imbricated, 85 to 90 in the course of the lateral line,

and about 28 in a cross series from dorsal to ventrals. Dorsal short, but

longer than high, its rays 10. Coloration very dark
;
fins dusky ;

scales

everywhere finely punctate. Breeding males profusely tuberculate. Size

large. Lake Tahoe, very abundant. We have specimens also from Hum-
boldt River, at Winnemucca, Nevada.

Catostomm tahoensis, JORDAN, I. c.,173, 1878, Lake Tahoe, California (Type, No. 31226) ;
JORDAN

& HENSHAW, Rept. Chief Engin., app. nn, 1878, 188
; JORDAN & GILBERT, Synopsis, 127, 1883.

284. CATOSTOMUS BEX, R. S. Eigenmann.

Head 4; depth 4. D. 11; A. 6. Scales 13-80-8, 35 before dorsal.

Head broad, flattish, the cheeks very long. Mouth small; lower jaw
strong, the premaxillaries forming a hump on the snout

;
2 rows of

papillae on upper lip ; eye 8 in head, little behind the middle
;
snout 2i

in head. Scales peculiar, covered with skin at base. Ventrals not reach-

ing halfway to vent. Dorsal as high as long, its last rays almost as

long as the first
; pectorals reaching halfway to ventrals. Caudal peduncle

long, terete. Lateral line interrupted behind. Teeth moderate. Black-

ish above, paler below
;
scales of belly dark-dotted ;

fins dark. Length of

type 32 inches. Lost River, Tule Lake, Oregon. (Eigenmann.) (rex,

king.)

Catostomm rex
t
ROSA SMITH EiOENMANN, American Naturalist, July, 1891, 6G7, Lost River,

Oregon.

Subg'enus DECACTYLUS, Rafineeque.

285. CATOSTOMUS LABIATUS, Ayres.

Head 4| in length, rather bluiitish
;
mouth moderate, the labial papillss

largely developed; the upper lip full, with about 5 rows of large but

rather sparse papillse. Scales 12-74-10. Dorsal fin short, higher than

long, of about 11 rays. Color dark above
;
sides clouded with black and

yellow. Klamath Lake, Oregon; only one specimen yet known, (la-

biatus, large-lipped.)

Catostomus labiates, AYRES, Proc. Cal. Ac. Sci., 1855, 32, Klamath Lake, Oregon ; JORDAN, I.e.,

173
; JORDAN & GILBERT, Synopsis, 128,1883.

* Thus described by Mr. Mather: "
Brown; male with a red lateral band in the breeding season;

head slender, flattened above, the snout shorter than in C. catoslomns; lips thick, the Iowa with

3 or 4 rows of tubercles
; eye large, 4 in head, 1% in snout. Scales smaller anteriorly, but htt e

crowded; dorsal higher than long; pectorals reaching front of dorsal; head 4; depths. D. I 10

A. 7. V. 9. Scales 14-99-11 ;
L. (spawning specimens) 4J4 inches. Big Moose Lake, Adirondack

region. Apparently ti dwarfed brook variety of C. catostomus, but inhabiting the same regioi

and spawning at a much smaller size."

F. N. A. 13
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286. CATOSTOMUS OCCIDENTALS, Ayres.

(SAOEAMENTO SUCKER.)

Body rather slender, little elevated. Mouth comparatively smuii,

smaller than in C. commersonii; the upper lip with 5 or 6 rows of smallish

papillae ; lips rather thin. Head quite small, rounded above, 4 in length,

the profile steeper than in C. commersonii; the snout more pointed, the

two sides of the head more convergent forward. Eye small. Dorsal fin

longer than high, its rays 12 to 14; caudal well forked, the upper lobe the

longer. Scale 13-75-10, 40 before dorsal. Dark above, gradually paler

below. Streams of California
;
abundant in the Sacramento and San

Joaquin rivers, (occidentalis, western.)

Catostomiis occidentalis, AYBES, Proc. Cal. Ac. Sci., 1854, 18, San Francisco ; AOASSIZ, Am. Jour.

Sci. Arts, 1855, 209, San Francisco
; JOBDAN, 1. c., 172, 1878 ; GUNTHEB, Cat., vn, 17, 1868

;

JOBDAN & GILBEBT, Synopsis, 128, 1883.

287. CATOSTOMUS BERNAEDINI, Girard.

Closely allied to C. occidentalis, but with the head less conic and the

lower fins larger. Scales much crowded forward, 31 before dorsal, 75*in

lateral line
;
fontanelle large ; lips broad, without sheath, formed as in

C. occidentalis, the lower deeply incised
;
fins high, the dorsal longer than

high, with 12 rays ;
caudal lobes equal ;

head 4fr in length. San Bernar-

dino Creek, a tributary of Rio Yaqui, on the boundary of Arizona and
Sonora.

Catostomus bernardini, GIBARD, Proc. Ac. Nat. Sci. Phila., 1856, 175, San Bernardino Creek;
JOBDAN & GILBERT, Synopsis, 128, 1883; JOBDAN, Cat., 18, 1885. (Type, No. 174.)

288. CATOSTOMUS MACBOCHEILUS, Girard.

(COLUMBIA RIVEB SUCKER.)

Head 4 in length, depth 5. Scales 12-72 to 75-10, 40 before dorsal. Body
heavy forward

;
snout blunt, much overlapping the horizontal mouth;

mouth quite large, with very large lips, the upper full and pendant, with

6 to 8 rows of moderate papilla*. Head large, 4J in length, rather narrow,

quadrangular, the snout projecting. Eye large, 6 in head. Dorsal fin

much longer than high, its rays about 15; pectorals long and narrow;
caudal well forked. Coloration rather dark; a dusky lateral stripe ;

below

abruptly pale. Columbia River as far as Flathead Lake, Montana
;
not

rare, (paupbc, large ; ^eiAo?, lip.)

Catostonms macrocheilus, GIEABD, Proc. Ac. Nat. Sci. Phila., 1856, 175, Astoria, Oregon ; JORDAN,
1. c., 171,1878; JOBDAN & GILBEBT, Synopsis, 128,1883; EVERMANN, Bull. U. S. Fish Com.,

1891, (1892), 40, plate 18, fig. 2. (Type, No. 240.)

289. CATOSTOMUS COMMERSONII, (Lacepede).

(COMMON SUCKER; WUITE SUCKEB; BROOK SUCKER; FINE-SCALED SUCKER.)

Body moderately stout, varying with age, subterete, heavy at the

shoulders, the depth 4 to 4f in length. Head rather large and stout,

conical, flattish above, its length 4 to 4in body (3 to 4 in young). Snout

moderately prominent, scarcely overpassing the mouth. Mouth rather

large j
the lips strongly papillose, the upper moderate, with 2 or 3 rows
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of papilla); 4 to 6 in specimens from eastern Colorado, (var. sucklii).

Scales crowded anteriorly, much larger on the sides than below
;
scales

10-64 to 70-9. Coloration olivaceous
;
males in spring with a faint rosy

lateral band
; young brownish, more or less mottled, often w*ith confluent

blackish lateral blotches or a lateral band. Lateral line imperfect in the

very young. D. usually 12. L. 18 inches. Streams and ponds from

Quebec and the Great Lakes to Montana, Colorado, and southward to

Missouri and Georgia ;
the commonest of the suckers, excessively abund-

ant from Massachusetts west to Kansas. Variable; western specimens

(suckUi) have broader lips and approach C. Ardens. (To Philebert Com-

merson, an able early French naturalist and traveler, whose collections

\vere studied by Lacdpede.)

Gyprinus commersonii,* LACEPEDE, Hist. Nat. Poiss., v, 502, 1803, locality unknown.
Cyprinm teres, MITCHILL, Trans. Lit. and Phil. Soc. N. Y. 1815, 458, New York.
Catostomwt teres, GUNTHER, Cat., vir, 15, 1808 ; JORDAN, I c., 166, 1878.

Catostomus communis, Delaware River, and bostonensis, Boston, LE SUEUB, Jour. Ac. Nat. Sci.

Phila., i, 1817, 95, 106, etc.

Catostomm commersonii, JORDAN & GILBERT, Synopsis, 129, 1883.

Catostomm flexuosns, BAFINESQUE, Ich. Oh., 59, 1820, Ohio River.

Catostomus retimlalus, RICHARDSON, Fauna Bor. Am : Fishes, 303, 183C, Albany River, (Scales 70

to 77).

Catostomus gracilis, KIRTLAND, Kept. Zobl. Ohio, 168, 1838, Cleveland, Ohio, etc.

Catostomuspallidus, DE KAY, New York Fauna: Fishes, 200, 1842, New York.

Catostomus sucHii, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 175, Milk River, Montana.

Catostomus chJoropteron, ABBOTT, Proc. Ac. Nat. Sci. Phila., 1860,473, Kansas.

Calostommallicolm, COPE & YARROW,Wheeler Survey, Zool.,v, 677, 1876, Twin Lakes, Colorado.

(Type, Nos. 15777 and 12915.)
Moxostoma trisignatum, COPE, I. c.,679, 1876, Arkansas River, Pueblo, Colorado.

Caloslomus utawanarf MATHER, Twelfth Report N. Y. Fish. Com., Survey of Adirondacks, 1884,

36, a dwarf form from Blue Mountain Lakes, New York. (Type, No. 33918.)

290. CATOSTOMUS ARDENS, Jordan & Gilbert.

(MULLET OF UTAH LAKE.)

Head 3
; depth 4|. D. 12 or 13. A. 7. Scales 12-70 to 72-12. Body

rather elongate, little compressed, the back broad. Head broad, conical.

Mouth entirely inferior, the mandible nearly horizontal; upper lip very

*The Cyprinus commersonii of Lacepede is a sucker and probably this species rather than C.

catostomns. The description is, however, very imperfect and the type said to have been observed

by Commerson in the East Indies; a statement apparently derived from a confusion of manu-

scripts and specimens of Commerson with those of Bosc, who collected at Charleston. Lacepede
was indebted to Bosc for the next species he mentions, Cyprinus sucetta. Lartfpede's description
Is as follows: "Onze rayons a la dorsale; sept a la nageoire de 1'anus; iieuf a chaque ventrale;
huit a neuf a'chaque pectorale; la nageoire du dos et cello de 1'anus quadrilateres; 1'anule

etroite; Tangle de 1'extremite de cette derniere nageoiro tresaigu; la caudale en croissant; la

ligne laterale droite; la machoire supe'rieure, un peu plus avancee que celle d'en has; !<* ailU-s

arrondies et tres petites. Le Commersonuien dont nous publions lea premiers la description,
et que le eavant Commerson a observe, presento un double orifice pour chaque narine; sa tete

est denouee de petites ecailles; ses ventrales et ses pectorales eont arrondies a lour extremite"; la

dorsale e'eleve vers lo milieu de la longueur totale du poisson."

tThe small "June sucker" of the Adirondacks thus described by Mather : "Olivaceous, white

below; males without red in the breeding season; body slender; head not small, flattened

above; enout little prominent; upper lip with 2 rows of papilla?; eye 4 in head, 2 in snout;

dorsal as long as high; pectorals nearly reaching front of dorsal; head 4. D. I, 11
;
A. 5

; V. 9.

Scales 9-6 7-8; length of adult 4^ inches. Blue Mountain Lakes, Adirondack region. This

small fish I was at first disposed to consider as a dwarfed mountain form of C. teres, but the fact

that the latter fish is found in waters inhabited by this species, and while it grows to a lengtl

of 12 or more inches there, this little sucker barely reaches 5. Added to this the fact that

the larger species had finished spawning in the inlets in May, while this fish was found in

masses in the swift mountain streams which tumble rapidly over rocks in the latter part of

June, depositing their eggs, thereby showing that they are adult flab."
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wide, full, pendant, with 4 to 8 rows of coarse, irregular papillae, lower

lip very broad, coarsely papillose, cut to the base by a sharp incision.

Eye small, 7 in head, 3 in interorbital width
;
snout 2 in head. Dorsal

fin long and low, its anterior rays i longer than the last rays ; pectorals
and ventrals short; caudal short; anal long. Pharyngeal bones rather

weak, with smallish teeth. Blackish above; males with the sides rosy;
fins dark. L. 18 inches. Close to C. commersonii, differing chiefly in the

rather larger mouth and lips. Lakes and streams of great basin of Utah,

swarming in myriads in Utah Lake. Also abundant in upper waters of

Snake River in Idaho. In Heart Lake, in the Yellowstone Park, it is

infested by a very large parasitic worm (Ligula catostomi, Linton), larger
than its own viscera, (ardens, burning, from the red shades of the male.)

Catostomus ardens, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1880, 464, Utah Lake, Prove; JOR-

DAN & GILBERT, Synopsis, 128; JORDAN, Bull. U. S. Fish Coin., 1889, 65, 77, etc; LINTON,
Bull. U. S. Fish Com., 1889, 66. (Type, No. 27363.)

291. CATOSTOMUS GILA, Kirsch.

Head 4$; depth 4|. D. 11 or 12. Scales 11-58 to 60-10. Close to C.

ardens, but the nape lower, the tail shorter. Dorsal shorter and higher,
its longest ray nearly twice the last, and longer than base of fin; free

margin incised. Snout 2J in head; eye small
; lips large, the upper with

4 rows of papillae, the lower split nearly to base. L. 14 inches. Dark

brown, scales darker at base. Rio Gila.

Catostomus gila, KIRSCH, Proc. U. S. Nat. Mus., 1888, 555, Rio Gila, Fort Thomas, Arizona.

292. CATOSTOMUS INSIGNIS, Baird & Girard.

Body rather elongate, subterete, heavy at the shoulders, tapering back-

ward, the depth about 5 in length. Head moderate, about 4^ in length.
Fontanelle rather small

;
mouth comparatively small; lips moderate, the

upper narrow, with several rows of large tubercles; no sheaths on jaws.
Scales subequal, about 56 in the lateral line, 19 in a cross series, 27 before

dorsal; scales on back large, those on belly small. A series of dusky spots

along each row of scales; the spots often obscure. D. 11. Very close to

C. commersonii, the scales less crowded, the upper lip broader, the color

somewhat different. Gila basin ; not rare, (insignia, notable.)

Catostomus insignis, BAIED & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 28, Rio San Pedro,
Arizona ; COPE & YARROW, Wheeler Survey, Zool., v, 676, 1876; JORDAN, I. c., 165,1878 ;

JORDAN & GILBERT, Synopsis, 130, 1883. (Type, No. 169.)

293. CATOSTOMUS FECUNDUS, Cope & Yarrow.

(WEBUQ SUCKER.)

Head 4
; depth 4|. D. 11 or 12

;
A. 7

;
V. 9. Scales 8-64-8. Body mod-

erately stout, little compressed, the tail slender. Head subconic, the

profile decurved from the nape to the base of the premaxillary spines,

which abruptly protrude, forming a distinct "nose," as in Chasmistes

liorus; premaxillaries in front scarcely below the preorbital. Mandible

large, oblique, placed at an angle of 30 when the mouth is closed, its

length 2 in head. Upper lip full, pendant, smoothish, with about 4 rows
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of papilla
1

;
lower lip moderate, divided by a broad notch, each lobe with

about 6 rows of papillae. Eye a little behind middle of head. Dorsal
shorter and higher than in C. ardens. First ray of dorsal twice height of

the last, its length greater than that of the base of the fin; caudal forked,
the lower lobe longest; pectorals long; anal high. Dusky above, pale
below. L. a foot. Utah lake, rather scarce, and not yet seen elsewhere.

This species resembles Chasmistes Horns, (fecundm, fertile, in allusion to

its supposed abundance, but the "fecund" species which has made Utah
Lake the "greatest sucker pond in the world" is really C. ardens.)

Catostcmiufectauhu, COPE & YARROW, Zool. Wheeler Survey, v, 678, 187G, Utah Lake; JORDAN
& GiLBF.iiT, Proc. IT. S. Nat. Mus., 1880, 463; JORDAN & GILBERT, Synopsis, 12ft, 1883 ; JORDAN,
Bull. U. S. Fish Com., 1889, 31. (Type, No. 16930.)

Subgenus HYPENTELIUM, Rafinesque.

294. CATOSTOMUS NIGRICANS, Le Sueur.

(Hoo SUCKER; STONR ROLLER; TOTER; CRAWL-A-BOTTOM; HAMMER HEAD; STONE LUGGER;
HOG MOLLY.)

D. 10 or 11
;
V. 9. Lat. line 48 to 55, 12 to 15 scales in a cross series.

Deph 4 to 5 in length; head 4 to 4. Eye rather small, 4| to 5 in head.

Head flattened above, transversely concave between orbits, the frontal

bone thick, broad, and short, the physiognomy being therefore peculiar.

Upper lip very thick, strongly papillose, with a broad free margin, which
has upward of 8 to 10 series of papilla} upon it; lower lip greatly devel-

oped, strongly papillose, considerably incised behind, but less so than in

Catostomus proper. Fontanelle shorter and smaller than in C. commersonii.

Pectoral fins unusually larger. Color olivaceous; sides with brassy

luster; belly white; back brown, with several dark cross blotches, irregu-

larly arranged, these becoming obsolete in old individuals; lower fins

dull red, with some dusky shading; young considerably variegated, the

sides spotted. Size large; length about 2 feet. New York to Minnesota

and Kansas, Arkansas, and the Carolinas; abundant in swift or rocky

streams, which it ascends to spawn; never found in muddy or warm

waters; less tenacious of life than the other species of Catostomus.

(nigricans, blackish.)

Caiostomns nigricans, LE SUEUR, Jour. Ac. Nat. Sci. Phila., 1817, 102, Lake Erie; GONTHKR,

Cat., vn, 17,18G8; JORDAN, I. c., 162,1878; JORDAN & GILBERT, Synopsis, 130,1883.

jriiloiiiyzon nigricans, AGASSIZ, Am. Jour. Sci. Arts, 1855, 205.

Caiostonms macu?os?<s, LE SUEUR, I. c., 103,1817, Pipe Creek, Maryland.

Hypenlelium macropternm, RAFINESQUE, Jour. Ac. Nat. Sci. Phila., I, 1817, 420, Ohio River.

Catoatnmm xanlhopus, RAFINESQUE, Ich. Oh., 57, 1820, Ohio River.

Catostomns planiceps, CUVIER & VALENCIENNES, xvii, 450, 1844, Wabash River.

Catostomus nigricans etowanus, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1877, 345, Etowah River,

Rome, Ga. ;
a brightly colored variety from the Alabama basin.

Caionlomiis megastomns, RAFINESQUE, Ich. Oh., 59, 1820; based on an incorrect drawing; belongs

here if anywhere.

295. CATOSTOMUS RHOTHCECUS, Thoburn.

Head 5
; depth 5. D. 11

;
A. 8 or 9. Scales 7-48-5, 19 rows in front of

dorsal. Allied to Catostomus nigricans but with much smaller head, which

is less depressed between eyes. Head very small, flattened above but not
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concave between the orbits
;
somewhat pointed in front, the snout pro-

jecting beyond the mouth. Width of head equal to its depth. Mouth

large, its width 2f in head, its opening nearly a straight line. Each jaw
with a strong cartilaginous sheath. Upper lip thin, with about 20 lines

of minute papillae. Lower lip broad, each lobe with 8 or 9 broken plicae,

each with minute papillae on edges. Lobes of lower lip separated by a

notch from which a strong frenum reaches to the chin. Fontanelle short,

its length about % eye. Eye 4 in head. Pectorals large, \\ length of head

and reaching to the sixteenth line of scales. Dorsal inserted slightly in

front of middle of body . Anal reaching beyond base of caudal. Caudal

forked. Air bladder very small, with 2 chambers. Color dark olivaceous

above
;
a darker narrow lateral band from snout below eye straight to base

of caudal; the upper edge of the band obscure, the belly below the band

abruptly silvery ;
5 or 6 obscure dark cross bars on back and side, most

distinct on the dark longitudinal stripe ;
base of caudal with a light band,

edged behind with brown. Six specimens, 3^ to 5 inches in length, col-

lected by Dr. Charles H. Gilbert, at some point in eastern Tennessee or

southwestern Virginia, thought to be from French Broad River at Wolf

Creek, Tennessee. It closely resembles Moxostoma cervinum, but the mouth
is different, (potfof, torrent; olneu, to inhabit.)

Cotostomus rhotJiaecus, THOBURN, Proc. U. S. Nat. Mus., 1894; supposed to be from French
Broad River. (Type, No. 44846.)

93. CHASMISTES, Jordan.

Chasmisles, JORDAN, Bull. Hayden's Geol. Surv. Terr., iv, No. 2, 417, 1878, (liorws).

Lipomyzon, COPE, American Naturalist, January, 1881, 59, (bremrostris).

Head large, broad and flattish above, the sides vertical. Eyes small,

high up, rather posterior. Mouth extremely large, terminal, the lower

jaw in the closed mouth being very oblique, placed at an angle of about

45; lower jaw very long and strong, its length more than $ length of

head, its tip, when the mouth is closed, about on a level with the eye ;

upper jaw very protractile; upper lip thin and nearly smooth. Snout

usually elevated above the rest of head, the premaxillary spines gen-

erally forming a conspicuous nose. Lower lip moderate, consisting of a

broad flap on each side of the mandible, in front reduced to a narrow rim,
the surface of the lip nearly smooth, without papillae ;

nostrils large.
Suborbital bones narrow, but rather broader than in Catostomus ; pre-
orbital large ;

mucous channels moderately developed ;
fontanelle well

developed. Pharyngeal bones weaker than usual in Catostomus, the teeth

generally smaller. Fins moderate
; pectorals rather long ;

dorsal rays 11

or 12
;
anal 7; anal fin high, reaching caudal

;
caudal fin rather long, its

lobes equal. Scales moderate, large on caudal peduncle, smaller and
crowded anteriorly, 60 to 80 in lateral line. Sexual peculiarities not

marked. Coloration as in Catostomus. Air bladder in 2 parts. Size

rather large. Species confined to the Great Basin, (xa0fj.au, to yawn ;

one who yawns.)
a. Scales moderate, 60 to 65 in the lateral line.

6. Scales 9-63-8; dorsal rays usually 11; nose prominent. LIOBITS, 296

66. Scales 13-66-11; dorsal rays 12. GUJUS, 2.
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aa. Scales email, 70 to 80 in the lateral line.

c. Snout short, the premaxillary spines not forming a distinct projecting nose; dorsal ray

11; Scales 12-74-11. BRKVIROSTBIS, 208.

cc. Snout long, the premaxillary spines forming a distinct projecting nose, as in C. liantt.

Scales 12-80-9. LUXATVS, Stt.

296. CHASMISTES LIORUS, Jordan.

(JUNE SUCKER OF UTAH LAKE.)

Head large, 3f in length ; depth about 5. Scales 9-63-8. Interorbital

space broad, 2J- in head
; eye 6 to 7 in head

;
width of the open mouth

3i in head. D. 11, the fin elevated in front, its longest ray twice the

height of the last and about equal to the base of the fin. A. 7. Caudal

deeply forked, the lower lobe long; lower fins small. Color dusky
above, pale below

;
the scales of the back and sides profusely covered

with dark punctulations. L. 18 inches. Utah Lake; very abundant.

(fatocj smooth; flpof, margin, referring to the lips.)

ChasmMes Iwrus, JORDAN, Bull. U. S. Nat. Mus., xn, 219, 1878; Utah Lake at Provo, Utah;
JORDAN & GILBERT, Synopsis, 132,1883. (Type, No. 273C1.)

297. CHASMISTES CUJUS, Cope.

(COUIA.)

Head broad and flat
; upper lip very thin

;
lower lip represented by folds

on each side, which do not connect around the symphysis; eye 8^ in head
;

interorbital space 4|. D. 12
;
A. 8. Scales 13-65-11. Color pale olive.

Pyramid Lake, Nevada, in deep water. (Cope.) (couia, the Indian name.)
Cha&misles citjus, COPE,* Proc. Ac. Nat. Sci. Phila., 1883, 149, Pyramid Lake, Nevada.

298. CHASMISTES BREVIROSTRIS, Cope.

Scales 12-74-11. D. 11
;

A. 9. Shorter than C. luxatus, especially the

muzzle, and the latter is without the hump produced by the protuberant

premaxillary spines. Parietal fontanelle small. Lower lip fold present

only 011 the sides of the mandible. Body nearly cylindric. Color dusky

above, silvery below; fins colorless. (Cope.) L. 16 inches. Klamath

Lake, Oregon, (brevis, short
; rostrum, snout.)

Cltasm isles brevirostris, COPE, American Naturalist, 1879, 785, Klamath Lake, Oregon ; JORDAN

& GILBERT, Synopsis, 132, 1883.

299. CHASMISTES LUXATUS, Cope.

Scales 12-80-9. D. 11
;
A. 9. Form elongate. Head long, flat above

with a large fontanelle. Mouth terminal, the spin'es of the premaxillary

projecting so as to form a hump on the top of the snout. Lower lip a

very thin dermal fold, extending entirely around the chin. Color clouded

above, with black punctulations, below paler, with red shades in some

specimens ;
fins uncolored. (Cope.) L. 3 feet. Klamath Lake and River,

Oregon, (luxatus, put out of joint, referring to the nose.)

Chaxmistes luxatus, COPE, American Naturalist, 1879, 784, Klamath Lake, Oregon ;
JORDAN &

GILBERT, Synopsis, 132, 1883.

*This paper "On the Fishes of the Recent and Pliocene Lakes of the Western Part of the

Great Basin and of the Idaho Pliocene Lake" contains an important discussion of the fish fauna

of Nevada, Oregon, and Idaho, with description of numerous fossil forms not long extinct and

closely allied to recent Cyprinidte and Catostomidse.
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94. XYRAUCHEN, Eigenmann & Kirsch.

(RAZOR-BACK SUCKER.)

Xyrauchen, EIGENMANN & KIRSCJT, Proc. U. S. Nat. Mus., 1888, 556, (cypho).

Characters of the genus Catostomus in all respects except that behind

the occiput is a sharp-edged hump produced by the singularly developed

interneural bones. The anterior "portion of the hump is supported by a

large interneural formed by a thick central pillar with anterior and pos-

terior wings, the former coming to a point on the medial projecting plate

of the supraoccipital, forming a large opening beneath it; the latter wing
is somewhat smaller and articulates with the second interneural. This

interneural is a thin, flat, subrectangular plate ;
the next is an irregular,

flat plate about % as large as the second, while the next 3 are small,

flat plates above and bent forward. Other bones of the anterior part of

the skeleton are somewhat modified in form, but the essential character

of the genus is in the great development of the bones at the nape, show-

ing externally as a sharp-edged hump. Two species known ; large suckers

of the Colorado basin, (fypbc, razor* avxqv, nape.)

o. Scales aboiit 13-73-13
;
dorsal rays 13 or 14. Body deep, the back high, the hump com-

mencing at the nape with no scales before it or on its edge. CYPHO, 300.

aa. Scales 16-81-13
;
dorsal rays 12

; body more slender, the hump much lower
;
scales present

before it and on its edge. UNCOMPAHGRE, 301.

300. XYRAUCHEN CTPHO, (Lockington).

(RAZOR-BACK SUCKER ; HUMP-BACKED SUCKER.)

Head 4
; depth 4. D. 13 or 14

;
A. 7. Scales 13 to 15-72 to 77-13. Body

stout, compressed, the head low, the profile ascending to the prominent

hump, which is largest in adult specimens and usually begins at the nape
with no scales before it, its anterior edge straight, sharp, and scaleless;

mouth wide, inferior
; upper lip with 2 rows of papillae ;

lower lip deeply

divided, with 8 rows. Dorsal long and low, with concave edge; caudal

broad and strong, with numerous rudimentary rays ; pectorals moderate.

Scales loosely imbricated. Pharyngeal teeth small, numerous ; peritoneum
black. Coloration plain olivaceous. Basin of the Colorado and Gila

rivers
; very abundant where the water is not too cold

; reaching a weight
of 8 to 10 pounds, (cypho, hunchback.)

Catostomus cypho, LocKiNGTON
fc
Proc. Ac. Nat. Sci. Phila., 1880, 237, Colorado River at mouth

of Gila, Arizona.

Catostomus cypho, JORDAN & GILBERT, Synopsis, 129, 1883.

Xyrauchen cypho, KIRSCH, Proc. U. S. Nat. Mus., 1888, 556; JORDAN, Bull. U. S. Fish Com., 1889, 26.

301. XYRAUCHEN UNCOMPAHGRE, Jordan & Evermann.

Head 4; depth 4fc. D. 12; A. 7. Scales 16-81-13. Body more elongate
than in X. cypho of the same size, the form resembling that of a Gila;
head flatter, narrower, and less depressed than in X. cypho, the small lips
rather larger and more coarsely tuberculate. Nuchal hump much lower
than in X. cypho, but forming a sharp keel which does not extend for-

ward to the nape, there being 13 scales before it, its surface also scaly.
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Snout 2J iu head
;* breast naked

;
caudal peduncle much slenderer than

in X. cypho, dorsal fin lower; caudal large. Coloration plain olivaceous.

Known from a single specimen, 7 inches long, taken in Uncompahgre
River (Colorado basin) ; possibly a variation of X. cypho, but quite unlike

all known examples of the latter.

Xiiraiiclirn inx'oiiipitligre, JORDAN & EvERMANN, Bull. U. S. Fish Com., 1889, 26, published 1891,

Uncompahgre River, Delta, Colorado.

95. ERIMYZON, Jordan.

(CHUB SUCKERS.)

Morostoma, AGASSIZ, Am. Jour. Sci. Arts, 1854, 200, (oblongus), not of Rafinesque.

/."/ K////70H, JORDAN, Bull. Buffalo Soc. Nat. Hist., 1876, 95, (oblont/us).

Body oblong, compressed. Head moderate. Mouth moderate, some-

what inferior; the upper lip well developed, freely protractile; the lower

moderate, infolded, ^-shaped in outline, plicate, with 12 to 20 folds on

each side. Lower jaw without cartilaginous sheath, rather stronger than

usual, and oblique when the mouth is closed. Eye moderate. Suborbital

bones well developed, not much narrower than the fleshy portion of the

cheek below them
; opercular bones moderately developed, not rugose.

Fontanelle rather large. Gill rakers rather long. Pharyngeal bones

weak; the teeth quite small, slender, and weak, rapidly diminishing in

length upward, each tooth narrowly compressed, with a cusp on the

inner margin of the cutting surface. Scales rather large, more or less

crowded forward. Lateral line entirely wanting at all ages. Dorsal fin

rather short and high, rays usually 11 or 12. Pectoral fins moderate.

Anal fin high and short, more or less emarginate or bilobed in adult males.

Caudal fin moderately forked or merely lunate, its 2 lobes about equal.
Air bladder with 2 chambers. One species ; widely distributed, (tpi-, an

intensive particle; ,uvdu, to suck.)

802. ERIMYZON SCCETTA, (Lacep&de).

(CREEK FISH:; CHUB SUCKER.)

Body oblong, compressed, becoming gibbous with age, the antedorsal

region more or less elevated in the adults, the depth about 3 in length, rang-

ing from 2i in adults to 4 in young. Head stout, short, about 4 in length,

the interorbital space wide. Eye rather large, 4i head. Scales usually

closely imbricated and more or less crowded forward, but often showing
various irregularities in arrangement, the usual number 36-15. D. usu-

ally 12 ; A. 7
;
V. 9. Coloration varying with age ; usually showing pale

streaks along the rows of scales; young with a broad black lateral band,

bordered above by paler ;
in some specimens from clear water this baud

is of a jet black color and very distinct; in others it is duller; later this

baud becomes broken into a series of blotches, which often assume the

form of broad transverse bars
;
in adult specimens these bars disappear,

and the color is nearly uniform brown, dusky above, paler below, every-

where with a coppery or brassy, never silvery, luster; the fins dusky or

smoky brown, often reddish tinged. Sexual difference strong ;
males

in spring usually with 3 large tubercles on each side of the snout, and
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with the anal fin more or less swollen and emarginate". Length about 10

inches. Great Lakes, Mississippi Valley, and eastward in lakes,and low-

land streams
; very abundant

j
the typical form, sucetta, occurring coast-

wise from Virginia to Texas. (French sucet, sucker.)

Cyprinus sucelta, LACPEDE, Hist. Nat. Poiss., v, 606, 1803, South Carolina.

Moxostoma kennerlyi, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 171, Dry Creek, Victoria, Texas.

(Type, No. 161.)

Moxostoma campletti, GIRARD, I. c., 172,1856, Live Oak Creek and Devil River, Texas.

Moxostoma tenue, AGASSIZ, Am. Jour. Sci. Arts, 1855, 203, Mobile, Alabama.

Erimy&m goodei, JORDAN, Bull. U. S. Nat. Mus., XH, 148, 1878, St. Johns River, Florida.

Erimyzon goodei, JORDAN & GILBERT, Synopsis, 134, 1883.

Represented northward by

302a. ERIMYZON SUCETTA OBLONGUS, (Mitchill).

Body more elongate and less compressed than in typical sucetta, the

greatest depth being contained about 3 times in the length. Nape more

gibbous than in E sucetta. Head quite small and short, the eye smaller,

about 4f in head, being almost exactly midway in its length, which is 4

in that of the body. Scales smaller and less uniform in their imbrication

than in E. sucetta, the usual number 43-15. Color dark olivaceous above
j

the adult nearly plain, the young with a distinct black lateral band
which breaks up into bars with age. Great Lake region to Maine and the

Dakotas, south to Virginia and Indian Territory, everywhere abundant in

northern upland streams, gradually passing southward into the typical

sucetta. (oblongus, oblong.)

Cyprinus oblongns, MITCHILL, Trans. Lit. and Phil. Soc. N. Y., 1815, 1, 459, New York.

Moxostoma oblongum, GtJNTHER, Cat.,vn, 21, 1868.

OaJloftomua gibbosus, Connecticut River, Northampton; tuberculaius, Germantown, Pa.;
and vttiatus, Wissahickon River, Pennsylvania, LE SUEUR, Jour. Ac. Nat. Sci. Phila.

,

I, 1817, 92, 93, 104.

Gatostonms fasciolaris, RAFINESQTJE, Ichth. Oh., 58, 1820, Ohio River.

Labeo elegans, New York; esopus, New York; and elongatus, Mohawk River, DE KAY, N. Y.

Fauna: Fishes, 1842, 192, 195, 394.

Moxostoma claviformis, GIRARD, Proc. A". Nat. Sci. Phila., 1856, 171, Coal Creek, Canadian

River, Indian Territory. (Typo, No. 165.)

Erimyzon sucelta, JORDAN & GILBERT, Synopsis, 134, 1883.

96. MINYTREMA, Jordan.

(SPOTTED SUCKERS.)

Minytrema, JORDAN, Man. Vert. E. U. S., Ed. 2,318, 1878, (melanops).

Head moderate, rather broad above
;
mouth moderate, inferior, hori-

zontal
;
the upper lip well developed, freely protractile ;

the lower rather

small, infolded, yy-shaped in outline, plicate. Lower jaw without carti-

laginous sheath. Eye moderate, rather high, placed about midway of the

head. Suborbital bones well developed. Opercular bones well developed,
not much rugose. Fontanelle rather large. Gill rakers rather long.
Isthmus moderate. Pharyngeal bones essentially as in Moxostoma. Body
rather elongate, subterete, becoming deep and rather compressed with

age. Scales rather large, nearly equal over the body. Lateral line in-

terrupted in the adult, but with perfect tubes, imperfect in partly grown
specimens, entirely obsolete in the young. Scales in a longitudinal series,
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44 to 47 in number, 12 to 14 in a transverse series. Dorsal fin rather short
and high, with about 12 rays beginning rather nearer snout than base of
caudal. Pectoral fins moderate. Anal high and short, more or less emar-

ginate in males. Caudal fin moderately forked, the lobes about equal.
Air bladder with 2 chambers. Males in spring with the head covered
with many small tubercles. This genus is intermediate between Erimyzon
and Moxostoma, differing from the latter mainly in the structure of its

air bladder, (nivve, reduced; rpr^a, aperture; in allusion to the imper-
fections of the lateral line.)

o. Dark streaks along rows of scales evident; scales 7-46-6. MELANOPS, 303.

303. MINYTREMA MELANGES, (Rafinesque).

(WINTER SUCKER
;
SPOTTED SUCKER.)

Body oblong, little compressed, the young nearly terete, the adults

deeper ; depth about 4 in length, varying from about 3 in adults to 4 in

the young. Head not very large, 4 in length of body (4 to 4|), not

specially depressed. Mucous pores rather strong. Eye small, 5 to 6 in

head. Scales large, firm, regularly and smoothly imbricated, in 46 (44 to

47) longitudinal series, and 13 (12 to 14) transverse series, the scales not

crowded forward. Fin rays usually, D. 12; A. 7; V. 9. Coloration

dusky above, with usually a black blotch behind the dorsal fin; each

scale along the sides with a small, more or less distinct blackish spot at

its base, these spots forming interrupted longitudinal lines along the rows
of scales

;
these lines are usually very distinct, especially in the adult,

but young specimens often show them faintly ;
sides and belly silvery,

with a coppery luster. Sexual peculiarities moderately marked
; very

old males with the head covered with small tubercles in spring ;
no great

change with age, either in form or coloration. Size large ;
maximum

length about 18 inches. Great Lake region to North Carolina (Cape Fear

River) and west to Texas
;
rather common westward, (/u^ac, black

; wt/>,

appearance.)
Catostomus melanops, RAFINESQUE, Ichth. Oh., 57, 1820, Ohio River.

Catoslomusfascialu8 LE SUEUR, in Cuvier & Valenciennes, xvn, 449, 1844, Mississippi River.

Catostomus fasciatus, GVNTHER, Cat., vu, 19,1868; JORDAN, Bull. U. S. Nat. Mus. xu, 138,1878.

Minytrema melanopst
JORDAN & GILBERT, Synopsis, 130, 1883.

Moxostoma Victoria;, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 171, Dry Creek, Victoria, Texas.

Ptycho&lomw haydeni, GIRARD, i.e., 1856, 172, Yellowstone River; Missouri River at Fort

Pierre, Nebraska. (Type, No. 20263.)

97. MOXOSTOMA, Rafinesque.

(RED HORSE.)

Moxostoma, RAFINESQUE, Ichth. Oh., 54, 1820, (anuurtu).

Teretithts, RAFINESQUE, I. c., 57, 1820, (anreohis).

Ptychosiomus, AGASSIZ, Am. Jour. Sci. Arts, 1855, 203, (aureolus).

Body more or less elongate, sometimes nearly terete, usually more or

less compressed. Head variously long or short, its length 3 to 5 in that

of the body. Eye usually rather large, from 3 to 6 times in the length of

the head. Suborbital bones very narrow. Fontanelle always well open.

Mouth varying much in size, always inferior in position, the mandible
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being horizontal or nearly so. Lips usually well developed, the form of

the lower varying, usually with a slight median fissure, but never deeply
incised

;
the lips with transverse plicae, the folds rarely so broken up as

to form papillae. Jaws without cartilaginous sheath. Muciferous system

considerably developed. Opercular bones moderately developed, nearly
smooth. Isthmus broad. Gill rakers weak, moderately long. Pharyn-

geal bones rather weak, much as in Erimyzon and Catostomus, the teeth

rather coarser, strongly compressed, the lower 5 or 6 stronger than the

others, which . rapidly diminish in size upward, each with a prominent
internal cusp. Scales large, more or less quadrate in form, nearly equal
in size over the body, and not specially crowded anywhere, usually
about 44 in the lateral line and about 12 series between dorsal and ven-

trals. Lateral line well developed, straight or anteriorly curved. Fins

well developed, the dorsal inserted about midway of body, its first rays

usually rather nearer snout than caudal, the number of developed rays

usually about 13, but varying from It to 17. Anal fin short and high,

usually emarginate in the male, with 7 developed rays. Caudal fin

deeply forked. Air bladder with 3 chambers. Skeleton essentially as in

Catostomus, the vertebrae (in M. anisurum) 27 -f- 14 = 41. Sexual peculiar-

ities little marked, the males in the spawning season with the lower fins

reddened, and the anal rays swollen and somewhat tuberculate. Species

/ery numerous in the United States east of the Rocky Mountains. They
spawn in spring, running up from the rivers into the smaller streams for

that purpose. They are difficult to distinguish and have been unduly
multiplied by authors. They are less tenacious of life than the species
of Catostomus. (fiv&w, to suck

; aro/ua, mouth
; hence, more properly

Myzostoma.)

a. Lips full, the folds broken up into evident papillae; mouth very small, the snout project-

ing. D. 12 to 14. PAPILLOSUM, 304.

aa. Lips plicate, the folds not forming distinct papillae.

b. Dorsal fin large, of 15 to 18 rays; lower lip V-shaped, somewhat papillose.

c. Mouth moderate ;
lower fin pale. ANISURUM, 305.

cc. Mouth quite small ;
lower fin reddish, COLLAPSUM, 30G

bb. Dorsal fin smaller, of 10 to 14 rays.

d. Lower lip narrow, infolded, V-shaped when seen from below, with a distinct

median crease in which the halves meet, forming an acute angle.
e. Body stout, with broad, bluntish head, which is flattened above; dorsal rays 12.

nucco, 307.

ee. Body elongate, subcylindrical, little compressed; snout truncate.

PIDIKNSE, 308.

eee. Body compressed, the back elevated; muzzle projecting beyond the very
small mouth, COREGONUS, 309.

dd. Lower lip thin, forming a narrow, crescent-shaped border around the mandible.

/. Head small, 5 in length; snout prominent; dorsal rays 12 to 14. ALBUM, 310.

ff. Head stout, 4 in length; snout not projecting; dorsal rays 14 or 15.

THALASSINUBF, 311.

ddd. Lower lip full, truncate behind, not evidently V-shaped or U -shaped.

g. Dorsal fin moderate, its rays 12 to 14, usually 13 in number; body more or less

compressed.

h. Caudal fin normal, the 2 lobes similarly colored.

i. Caudal fin with the upper lobe not conspicuously longer than the

lower.
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j. Head rather large, stout, broad above, 4 to nearly 5 in body; snout
little projecting beyond the mouth.

ft. Dorsal fin low and small, its first ray when depressed reaching
middle of last, the number of rays 12; mouth small.

CONGESTUM, 312.
kk. Dorsal fin rather high and pointed, its first ray about reach-

ing tip of last, its rays but 11
; mouth rather small.

AUSTRINUM,313.
kkk. Dorsal fin larger and longer, its rays usually 13.

I. Dorsal fin with its free margin nearly straight; lower fin-

always red in life.

m. Body oblong or rather elongate, the back little ele-

vated. AUREOLUM, 314.

nun. Body stout, the back much elevated.

ROBUSTUM, 315.

II. Dorsai fin with its free margin always more or less in-

cised or concave; lower fins pale,

n. Head moderate, 4g in body; back not elevated.

MACROLEPIDOTUM, 316.

. Head very short and blunt, 5 in body; back elevated.

CRASSILABRE, 317.

j. Head short, low and small, conic, 5 to 5% in body; mouth very
small, the snout much projecting beyond it; caudal lobes

apparently equal. LESUEURI, 318.

ii. Caudal fin with the upper lobe more or less produced and falcate;
snout much projecting beyond the small mouth; head small and

conic, about 5% in length; dorsal fin with the free border incised,
the first rays produced.

o. Lower fins red in life; eye small, 5 in head. BREVICEPS, 319.

oo. Lower fins pale; eye larger. CONUS, 320.

hh. Caudal with the lower lobe distinctly longer than the upper, and jet black,
the 2 lower rays abruptly pale; upper lobe red; body elongate;
mouth moderate. PQCCILURUM, 321.

gg. Dorsal fin small, its rays 10 to 12 in number; body elongate, subterete, or

slightly compressed; head shortish; mouth moderate.

p. Scales 6-50-6, 18 before dorsal; dorsal with its free edge concave; .color

nearly plain brownish, tips of dorsal and caudal somewhat dusky.

RUPISCARTE8, 322.

pp. Scales 6-43-5, 15 before dorsal; series of pale streaks along rows of scales;

tips of dorsal and caudal inky black. CERVINUM, 323.

304. MOXOSTOMA PAPILLOSUM, (Cope).

(WHITE MULLET.)

Body comparatively stout, the dorsal region somewhat elevated and

rounded, the depth 4 to 4$ in length, the head about the same. Eye rather

large, high up and well back, the preorbital space being longer than in

most species ; top of head flat. Dorsal rays 12 to 14. Scales rather large,

6-42-5. Lips moderate, deeply incised, the folds more broken up than in

other species. Caudal lobes equal. Color silvery; back with smoky

shading ;
lower fins more or less reddish. Size moderate, length 1 to

2 feet. Coastwise streams from the Dismal Swamp in Virginia to the

Ocmulgee River, Georgia ;
common. (Papillosus, bearing papillae.)

Ptychostomns papillomis, COPE, Proc. Am. Phil. Soc. Phila., 1870, 470, Catawba and Yadkin

rivers, North Carolina.

Moxostoma papilhsum, JORDAN, Bull. U.S.Nat. BIus., xn, 134,1878; JORDAN & GILBERT, Synopsis,

137, 1883.
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305. MOXOSTOMA ANISURUM, (Bafinoaque).

(WHITE-NOSED SUCKER.)

Body stout, deep, compressed, the back elevated, the depth 3 to 4 in

length. Head short, heavy, flattish arid broad above, 3| to 4 in length;

depth of cheeks i length of head. Eye rather large, midway in head, 4 to

5 in its length. Muzzle rather prominent, bluntish, overhanging the

rather large mouth; upper lip thin, lower strongly Y-shaped; fins very

large. Dorsal long and high, its height & the length of head, its free border

straight, the first ray about as long as fin. Pectorals nearly reaching

ventrals; upper lobe of caudal narrow, longer than lower. D. 15 to 18.

Color very pale and silvery; smoky above; lower fins white or pale red.

Size large. Ohio River and Great Lake region ;
not very common, but

widely distributed, (avtaos, unequal; ovpd tail.)

Catostomus anisurus
t RAFINESQUE, Ichth. Oh., 54, 1820, Ohio River.

Catostomns carpio, CUVIER & VALENCIENNES, xvu, 457, 1844, Lake Ontario, not of Rafiuesque.

CatostomMs carpio, GUNTHER, Cat., vn, 20,1868.

Moxostoma carpio, JORDAN & GILBERT, Synopsis, 139, 1883.

Ptychostomus velalus, COPE, Proc. Am. Phil. Soc. Phila., 1870, 471, Youghiogheny River,

Pennsylvania.
Moxosloma velalum, JORDAN & GILBERT, Synopsis, 138, 1883.

Moxostoma valenciennesi, JORDAN, Proc. U. S. Nat. Mus., 1885, 73, substitute for carpio, preoccupied.

Moxosloma anisurum, JORDAN, Man. Vert., Ed. 5, 47,1890.

306. MOXOSTOMA COLLAPSUM, (Cope).

Head 4; depth 3. D. 15. Scales 6-42-5. Body rather stout, compressed,
the back elevated. Head short, small, conic, broad and flat above. Mouth

small, the lips plicate, the lower lip yy-shaped. Muzzle truncate, over-

hanging the mouth. Eye in middle of side of head, 4 in its length (in

specimen of 8 inches), -J in snout, 1| in interorbital. Depth of cheek,
-

length of head back to preopercle. Dorsal long, its free edge straight,
its first ray as long as its base, f length of head. Caudal lobes subequal.

Silvery, dusky above, without dark spots on bases of scales
;
dorsal and

caudal membranes blackish; other fins plain, said to be orange in life.

(H. M. Smith.) Lowland streams of North Carolina (Neuse, Catawba,
Yadkin, and Roanoke) ;

said to be very abundant. Apparently very close

to M. anisurum, but with the mouth smaller
; perhaps not distinct, (col-

lapsus, flattened sidewise.)

Ptychostomns collapsus, COPE, Proc. Am. Phil. Soc., 1870, 471, Neuse, Yadkin, and Catawba
rivers, North Carolina.

Moxosloma collapsum, SMITH, Bull. U. S. Fish Com., 1891, 198.

307. MOXOSTOMA BUCCO, (Cope).

Head short and very wide through the opercles ;
front and vertex flat.

Body stout, the back somewhat elevated
; depth 4 in length. Muzzle sub-

truncate, slightly projecting. Lips thin, the lower with lateral lobes

inclosing a ^-shaped interval. Eye large, 3i in head, width of head behind
orbits If in its length. Scales 6-40-5. D. 12

;
A. 7

;
V. 9. Olivaceous,
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silvery below
;
dorsal fin dusky. (Cope.) Missouri River at St. Joseph.

Type about 4 inches long ;
a doubtful species said to be allied to Moxos-

ioma collapxuni) but the dorsal has fewer rays. It is possible that this is

;i valid species between anisurum and pidiense, but no species with the

yy-shaped lips of anisurum have been found in the Missouri River by other

collectors. It will not unlikely prove to be a young red horse or possibly
the young of Minytrema melanops. (&ucco, thick cheeks, from the interoper-
cular width of the head.)

Ptychostomm bucco, COPE, Hayden's Geol. Surv. Wyoming, 1872, 437, St. Joseph, Missouri.
Moxostoma bucco, JORDAN & GILBERT, Synopsis, 138, 1883.

308. MOXOSTOMA PIDIENSE, (Cope).

Head rather long, 4| in length, flattish above. Body elongate, more

nearly cylindrical, little compressed. Muzzle truncate. Olivaceous,
sometimes with rows of faint spots along the series of scales

;
dorsal and

caudal fins black-edged. Size quite small. Resembles M. cervinum but
the mouth entirely different. Great Pedee Basin. (Cope.) (Name from

Pedee.)

Ptychottomus pidiensis, COPE, Proc. Am. Phil. Soc. Phila., 1870, 471, Yadkin River, North
Carolina.

Moxostoma pidiense, JORDAN, Bull. U.S.Nat. Mus., xn, 133,1878; JORDAN & GILBERT, Synopsis,

138, 1883.

309. MOXOSTOMA COREGONUS, (Cope).

(BLUE MULLET.)

Muzzle conic, much projecting beyond the very small mouth; body
much compressed, broadly fusiform, the back elevated and arched. Dor-

sal rays 14. Color silvery, with plumbeous shades above ;
lower fins white.

Size small. Catawba and Yadkin rivers, North Corolina. (Cope.) (cor-

egonus, the white fish, from the form.)

Ptychostomuscoregonus, COPE, Proc. Am. Phil. Soc. Phila., 1870, 472, Catawba and Yadkin rivers.

Moxostoma coregonus, JORDAN, Bull. U.S. Nat. Mns., xii, 134, 1878; JORDAN & GILBERT, Synopsis,

139, 1883.

310. MOXOSTOMA ALBUM, (Cope).

Head small, 5 in length. Muzzle prominent, but less so than in M.

coregonm. Mouth moderate. Back a little elevated. Depth about 3 in

length. Dorsal rays 12 to 14, its free border often incised. Scales 6-45-5.

Coloration very pale ;
lower fins white. Size large ;

reaches a weight of

4 pounds or more. Catawba and other rivers of North Carolina, (albus,

white.)

Ptychostomu* albus, COPE, Proc. Am. Phil. Soc. Phila., 1870, 472, Catawba River, North Caro-

lina.

Moxostoma album, JORDAN, Bull.U. S. Nat. Mus., xn, 130, 1878 ;
JORDAN & GILBERT, Synopsis, 139,

1883.

311. MOXOSTOMA THALASSINUM, (Cope).

Head stout, as in M. anisurum, rather long, 4 in length, flattish above,

muzzle truncate, not very prominent. Mouth moderate. Back elevated.



192 Bulletin 47, United States National Museum.

Dorsal tin long, of 14 or 15 rays. Green above, white below
;
lower fins

white. Yadkin River. (Cope.) (thalassinus, sea green.)

Ptychostomus tkalassinus, COPE, Proc. Am. Phil. Soc. Phila., 1870, 472, Yadkin River, North

Carolina.

Moxostoma thalassinus, JORDAN, Bull. U. S. Nat. Mus., xn, 131, 1878; JORDAN & GILBERT, Synopsis,

139, 1883.

312. MOXOSTOMA CONGESTUM, (Baird & Girard).

(TEXAS BED HORSE.)

Head 4 to 4f ; depth 4. D. 12. Scales 6-45-5. General form of M.

aureolum. rather robust, moderately compressed, the back somewhat ele-

vated. Head comparatively short, rather broad above and pointed anter-

iorly ;
the snout a little projecting, mouth rather small, the lower lip full,

formed as in M. aureolum; eye small, about 5 in head; dorsal fin unusu-

ally low and small, little elevated in front, its first ray, when depressed,

reaching about to middle of last ray ;
caudal not deeply forked, the lobes

equal; lower fins moderate. Smoky yellowish brown above, yellowish

silvery below
;
lower fins whitish

;
none of the fins red in life; the mem-

branes of the dorsal always dusky. Teeth as in M. aureolum. Streams of

Texas (our specimens from Lampasas River), said to have been taken in

Ash Creek, Arizona, but this is doubtful. The types of congestum and albi-

dum belong to this species, which is close to macrolepidotum. (congextuit,

swollen.)

Catoslomus congesius, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 27, Rio Salado, Texas.

Ptychostomus albidus* GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 172, Rio San Juan, Mon-
terey, New Leon. (Type, No. 170.)

Moxostoma albidum, JORDAN &GILBERT, Synopsis, 141, 1883; JORDAN, Proc. U. S. Nat. Mus., 1886,18.

Catostomm lexanus, ABBOTT, Proc. Ac. Nat. Sci. Phila., 1860, 473, Colorado and New rivers,

Texas.

313. MOXOSTOMA AUSTRINUM, Bean.

Head 4; depth 4. D. 11; A. 6. Scales 6-44-6. Body rather stout;

lips plicate, truncate behind. Fontanelle very small. Eye small, nearly 6 in

head. Dorsal rather high, its margin concave, its first ray when depressed

nearly reaching end of last ray. Air bladder in 3 parts. Light brown

above, yellowish below, some scales brownish at base; paired fins with
dark blotches in the adult, these markings wanting in the young which is

nearly plain silvery. Basin of Rio de Santiago, Michoacan, Mexico (west
of Sierra Madre). Our specimen from Rio Lerma, at Salamanca, (aus-

(trinus, southern.)

Myxostoma austrina, BEAN, Proc. U. S. Nat. Mus., 1879, 302, Piedad in Morelia, (Michoacan),
Mexico. (Type, Nos. 23120 and 23121.)

Minytrema austrinum, JORDAN & GILBERT, Synopsis, 136, 1883.

314. MOXOSTOMA AUREOLUM, (Le Sueur).

(COMMON RED HORSE; MULLET; WHITE SUCKER; LARGE-SCALED SUCKER.)

Head comparatively elongate, bluntish, rather broad and flattened

above, 4 to 5 in length, its size somewhat variable. Body stoutish, vary-

*The type specimen of Ptychostomus albidus has 44 scales in the lateral line, instead of 56,
as represented in Girard's figure.
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ing to moderately elongate. Lips rather full, the bluntish muzzle pro-
jecting beyond the large month

; greatest depth of cheeks more than \
distance from snout to preopercle. Eye rather large. Dorsal fin medium,
its developed rays 12 to 14, usually 13 in number, its free edge nearly
straight, its longest ray shorter than head. Scales large, about 45 in the
lateral line. Olivaceous; sides silvery; lower fins in the adult red or

orange. Lake Ontario and Lake Michigan to the Missouri River, south
to Arkansas and Georgia; everywhere abundant west of the Allegheny
mountains. This perhaps may vary into M. macrolepidotum, of which it

has been considered a variety, but for the present at least we think it

best to regard it as distinct, (aureolus, gilded.)

Catostomus aureolus* LE SUEUR, Jour. Ac. Nat. Sci. Phila., I, 95. 1817, Lake Erie, near Buffalo.
Catostomus erythrurus, RAFINESQUE, Am. Month. Mag., 1818,354, Ohio River.

Catostomus duquesni, GUNTHER, Cat.,vn, 18, 1868.

Catostomus oneidaj DE KAY, N. Y. Fauna: Fishes, 198, 1842, Oneida Lake.

Rutilus melanurus, KAFINESQUE, Ich. Oh'., 51, 1820, Ohio River.

Ptychostonms duquesnei,l erylhrurus, oneida, etc., COPE, Proc. Am. Phil. Soc. Phila, 1870.

Myxostoma euryops, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 348, Oostanaula River, Rome,
Georgia, is probably a monstrosity of this species.

315. MOXOSTOMA ROBUSTUM, (Cope).

Body stout, the back elevated. Head short and deep ;
the snout not

prominent, truncate in profile. Eye 4 to 5 in head. Dorsal short, its

upper margin straight. D. 12. Head 4 to 4-J in length. Color smoky or

clouded above,with golden reflections, yellowish below; dorsal, anal, and
caudal dark crimson. Size large, weight 6 pounds or more. Yadkin River,
North Carolina. (Cope). A doubtful species, apparently resembling M.

aureolum, and perhaps identical with it. (robustus. robust.)

Piychostomm rol^stm, COPE, Proc. Am. Phil. Soc. Phila., 1870, 473, Yadkin River, North Caro-

lina.

316. MOXOSTOMA MACROLEPIDOTUM, (Le Sueur).

Head moderate, rather stout, its length 4f in body, eye If in snout
;

dorsal fin with its free edge concave. Scales usually with dusky shade at

base; lower fins pale. Streams about Chesapeake and Delaware bays,

* C. aureolus. "Anal fin long, pointed and passing considerably beyond the base of the caudal

fin, which is forked, with pointed lobes, the inferior of which is the largest ;
abdominal fin

truncated. Body subcylindric, elevated at the nape; head quadrangular, gibbous above the

eye, almost as high as long; the rays of the anal fin are very strong and large; scales

rhomboidal, equal ; body of a beautiful orange color, which is deepest on the back, the based of

the scales dark red; the sides are heightened with golden reflections; pectoral, ventral and
anal fins of a fine red orange, caudal fin of a deep carmine color the dorsal fin is paler than
the rest; the lateral lino is nearly straight, and commences in a line with the eye. Length of

individual described 16 inches, its depth 3 inches and its thickness 2% inches. P. 18. D. 14.

V. 9. A. 8. C. 18. This beautiful species I discovered near Buffalo on Lake Erie." Le Sueur.

There is no reason for supposing this to be anything other than the common Red Horse.

The name Moxostoma aureolum has been applied by us to short-headed specimens of Red Horse,
but we have never felt sure that these were specifically distinct from the ordinary sort. Some

specimens thus named probably belong to Moxostoma brcviceps.

f Moxostoma oneida (De Kay), a species with the back much arched, the head small, nearly 6

in total length with caudalj'eye small, 6 in head; mouth inferior. Bluish above, paler below.

D. 13. Oneida Lake (De Kay). This is probably identical with M. aureolum.

I C. duquesnei, Le Sueur has been usually identified with this species. It seems, however,
more likely to have been what has usually been called Placopharynx carinatut.

F. N. A. 14



194 Bulletin 47. United States National Museum.

and southward to North Carolina. It seems in some respects interme-

diate between M. aureolum and M. crassilabre, but we can not at present

identify it with either. (naKpoheTudoToq , large-scaled.)

Catostomus macrolepidotus,* LE SUEUR, Jour. Ac. Nat. Sci. Phila., 1, 94, 1817, Delaware River.

Ptychostomm lachrymalisrf COPE, Proc.Am.Phil. Soc.Phlia., 1870,474, Neuse River, at Newbern,
N.C.

317. MOXOSTOMA CRASSILABRE, (Cope).

Body robust, the back elevated and compressed. Head short, broad,
flattish above, mouth moderate, the lips full

; lower, truncate behind
;

snout short, little projecting. Scales large, 5-44-5. Dorsal rays usually
13. Head 5

; depth 3i ;
dorsal fin elevated in front, its edge much incised

;

its first soft ray longer than the base of the fin and about as long as head.

Caudal lobes equal. Color silvery, with smoky shading above, some of

the scales blackish at their bases
;
anal and caudal with some red

; top of

head, humeral bar, and a broad shade across dorsal fin, dusky. Streams

of eastern North Carolina, our specimens from Little River at Goldsboro,
a tributary of the Neuse. (crassus, thick

; labrum, lip.)

Ptychoslomus crassildbris, COPE, Proc.Am.Phil. Soc. Phila., 1870, 477, Neuse River, Raleigh.
Moxostoma crasnldbre, JORDAN & GILBERT, Synopsis, 140, 1883.

Moxostoma crassilabre. JORDAN, Bull. U. S. Fish Com. for 1888, 128.

318. MOXOSTOMA LESUEURI, (Richardson).

( PICCONOU.)

A species from the far north, allied to M. breviceps, with short head

and small mouth. As it is unknown to us, we copy from Richardson the

following
"
description of recent specimens at Cumberland House, April,

1820:

"Color: Back, sides, and gill covers wood brown, reflecting when

opposed to the light many brilliant tints, in which emerald green and

gold yellow predominate ;
bases of the scales bluish gray, producing an

appearance of reticulation; belly reddish white. The dorsal has the hue
of the back with a reddish margin, the other fins are almost entirely red.

" Scales large, quadrangular with parallel sides and irregularly curved

ends; their length and breadth nearly equal. Except in the pectoral

region, where they are small, their size when in situ appears nearly the

* C. macrolepidotus. "Dorsal fin short, greatly hollowed, upper lobe elevated and pointed,
lower lobe rounded. Body a little compressed and fusiform, elevated on its anterior part,
rounded near the nape ;

head somewhat declivous and longer than deep ;
anal fin straight, long,

and passing the base of the caudal; pectoral and abdominal fins small; caudal fin forked, with
pointed lobes, and of a gray color; dorsal, anal, and ventral fins tinted with blue and yellow ;

scales large and disposed in a lozenge form
; color of the back dark blue, base of the scales

brown ;
sides whitish, with yellow reflections

; opercula yellowish ;
head reddish brown ;

the
lateral line vises at the nape of the neck, descends along the gill cover, and thence to the tail

in a line with the center of the eye. Found in the river Delaware. P. 18. D.16. V.9. A. 9.

C. 18 f rays." Le Sueur.

t M. lachrymale is said to resemble the common Red Horse. The cranium, with oblique
superopercular region and elevated vertex, with a ridge on each side as in M. macrolepidotum.
Premaxillary spines forming a distinct projecting nose

;
mouth inferior, but large, the lips large

and thick. Eye small, 2 in interorbital space. Back gently arched. Depth 3% in length.
D. 12 or 13. Olivaceous, scales pale or smoky at base; lower fins white. Neuse River. (Cope.) It
is probably identical with M. macrolepidotum.
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same over the whole body ;
the vertical height of their uncovered portion

considerably exceeds its length. A linear inch measured longitudinally
oh the sides includes 3 scales, but vertically only 2. There are 47 scales

on the lateral line, and about 10 in a vertical line under the dorsal. A
scale detached from near the lateral line above the ventals measures 8i
lines in length, and 7-J in width. The lateral line turns up decidedly at

the anal as in G. liudsonius (Catostomus catostomus).
" Form more compressed than in the preceding species, (fomterianus).

Profile oblong, having the greatest height (which is about of the total

length, including the caudal) at the beginning of the dorsal. The head
is smaller than in either of the preceding species, forming scarcely of

the total length. The very small mouth is farther back than in C. hitd-

aoniua, being, when the jaws are retracted, an inch behind the tip of the

rather narrow snout, and just even with it when they are protruded. The

lips, instead of being papillated, are furrowed vertically in a very regular
and beautiful manner. The palate and gullet resemble the same parts in

C. liudsoniusj but are smaller, the comminuting apparatus being more deli-

cate, and the oesophagus remarkably contracted at its origin.
" Fins. Br. 3-3. P. 16. D. 14. V. 9 or 10. A. 9. C. 18 f .

" The dorsal fin is larger than in the foregoing 2 species, and is nearly
in the middle of the fish. The pectorals measure rather less than of the

distance between the gill openings and caudal fin. The ventrals are

under the middle of the dorsal. The tip of the anal, when turned back,
rather overlaps the base of the caudal; its last ray is very small, and its

first one short and applied to the base of the second. The caudal is more

forked than in the preceding species. The rays of all the fins are thick,

particularly those of the anal.

"Intestines: Lining of the abdomen white. There is no distinction

between the stomach and rest of the gut. The alimentary canal makes 4

convolutions between the gullet and anus, and bears a proportion to the

total length of the fish, excluding the caudal, of 41 to 16. The lining of

the intestines has the same minute longitudinal rugae as that of the pre-

ceding 2 species. The air bladder is divided into 3 portions, the central

one being the largest, and communicating with the oesophagus. The

upper one alone has a thick shining capsule.
" This handsome species was observed by us only in Pine Island Lake,

lat. 54, long. 110
;
but it is not unknown in other parts of the fur

countries, though much more rare than the 2 preceding species."

Elsewhere (p. 303), Richardson gives measurements of a specimen

from Albany River. From these we take the following, reducing the dimen-

sions to proportions of the length : Total length 19 inches. Head 5J- in

length; eye 4 in head
;
caudal lobes 1J times length of head; caudal fork

If in head. Height of dorsal equal to length of head. (Named for

Charles A. Le Sueur, artist and naturalist, the first to study the fishes of

the Great Lakes and author of the first review of the Catostomidw.)

Caloslomus lesueurii, RICHARDSON, Franklin's Journal, 1823, 772, Pine Island Lake, British

America.

Oyprinus (Calostomus) stieurii, RICHARDSON, Fauna Bor. Am., HI, 183G, 119, 303.
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319. MOXOSTOMA BEEVICEPS, (Cope).

Form of&Coregonus, with deep compressed body, small head and sharp-

ly conic snout, which overhangs the very small mouth. Caudal fin with

the upper lobe falcate, much longer than the lower, at least in the adult,

the lobes similarly colored. Dorsal fin short and high, falcate, the an-

terior rays 1 to 1 times base of fin, the free border much concave.

Depth 3^ in length. Head 5 to 5 in length. Eye small, 5 in head. D.

12 or 13; anal long falcate, reaching beyond front of caudal. Scales

6-45-5. Lower fins bright red. Ohio Valley and Great Lake region,

abundant in Lake Erie; our specimens from Toledo, Sandusky, and Cin-

cinnati. This may prove identical with M. lesueuri, but the species of the

far north has never been critically examined, (brevis, short ; -ceps, head.)

Ptychostomus breviceps, COPE, Proc. Am. Phil. Soc. Phila., 1870, 478, Youghiogheny River,

Pennsylvania.
Moxosloma anisurum, JORDAN & GILBERT, Synopsis, 141, 1883, not of Rafinesque.

Moxostoma crassilabre, JORDAN, Man. Vert, Ed. v., 48, 1890, not of Cope.

Colosiomus aureolus, DE K.AY, and probably of COPE also, not of Le Sueur.

320. MOXOSTOMA CONUS, (Cope).

Body flattish, the dorsal outline elevated, the form like that of M.

coregonus. Head small and conic
;
mouth exceedingly small, the snout

far overpassing it, the muzzle being much longer than in M. aureolum.

Dorsal rays 14, the fin high, its free border concave. Caudal deeply

forked, the upper lobe the longer. Eye large. Coloration smoky above,
some scales dusky at their bases

;
sides pale ;

lower fins white. Neuse

and Yadkin rivers, North Carolina. Perhaps inseparable from M. Irevi-

ceps. (conus, cone, from the form of the snout.)

Ptychostomus conws, COPE, Proc. Am. Phil. Soc. Phila., 1870, 478, Yadkin River, North, Carolina.

Moxostoma conus, JORDAN, Bull. U. S. Nat. Mus. xn, 126, 1878 ;
JORDAN & GILBERT, Synopsis, 141,

1883.

321. MOXOSTOMA PCECILURUM, (Jordan).

Body elongate, moderately compressed, somewhat elevated forward.

Depth 4t in length; head 4&. Mouth medium, the lips full. Dorsal

rays 13. Scales large, 5-44-4. Coloration usual, except that caudal fin is

red, the lower lobe jet black, the lower margin abruptly white
;
other fins

all red, with blackish shadings. Size small. Southern Mississippi to

Eastern Texas (Pearl, Tangipahoa, and Sabino rivers) ;
not rare in sandy

streams of the pine woods. (Troj/a'Aof, variegated; o'vpa iail.)

Myxostoma pcecilura, JORDAN, Bull. U.S. Nat. Mus., x, GO, 1877, Tangipahoa River, Louisiana.

(Type, No. 21096.)

Moxostoma pcecilurum, JORDAN, Bull. U. S. Nat. Mus., xn, 129, 1878; JORDAN & GILBERT, Synopsis,

141, 1883.

322. MOXOSTOMA RUPISCARTES, Jordan & Jenkins.

(JUMP-ROCKS.)

Body long and low, subterete
;
head very short, broad, flat above

;
snout

bluntish, projecting beyond mouth, 2 in head; eye moderate, 4^ in head.

Lips full, the folds somewhat broken into papillae. Scales smaller than

in related species, 6-50-6, 18 before dorsal. Dorsal low and small, its free

edge concave, its first ray H in head. Caudal short, lunate, its lobes



Jordan and Evermann. Fishes of Norf/i America. 197

bluntish and equal, pectorals long, ventrals short. Dark olive brown,
gradually paler below, young with pale streaks along the rows of scales

;

a faint dark spot above pectoral ; tips of dorsal and caudal more or less

dusky. Head 4| ; depth 5| to 6. D. 11
;
A. 8. L. 12 inches. Rivers of

Carolina and Georgia from the Catawba to the Chattahoochee
; abundant

about rocks and rapids, representing the next species from the Catawba
southward, (rupiscartes, rupis, rock

; aicapTw, jumper, a word used by
Swaiuson for a blenny which jumps on rocks like a lizard.)

.ir...-,,s/o///,f ni/>/SM-to?, JORDAN & JENKINS, Proc. U. S. Nat. Mus., 1888, 353, Catawba River at

Morganton, N. C.; Buck's Creek, at Pleasant Garden, N. C.; Pacollet River, at

Clifton, S. C.; Tiger River, near Spartanburg, S. C.; Saluda River; Chatta-
hoochee River; Ocmulgee River. (Type, No. 39927.)

323. MOXOSTOMA CERVINUM, (Cope).

(JUMPING MULLET.)

Head very short, roundish above, rather pointed forward, about 5 in

length. Cheeks subvertical, their depth less than I the distance from
snout to preopercle. Mouth rather large, with thick lips, which are

strongly plicate, the folds somewhat broken up. Eye small. Fins very
small; the dorsal rays 10 to 12; free edge of 'dorsal straight, its longest

ray less than head. Scales rather large, 6-43-5, 13 before dorsal. Color

greenish brown
;
a pale blotch on each scale, these forming continuous

streaks along the rows of scales, back with more or less distinct brownish
cross blotches; fins brownish, not much red, the dorsal and caudal inky
black at tip. Size smallest in the genus, length 8 to 10 inches. Rivers

of the South Atlantic States from the James to the Neuse, abundant in

rapids and pools among rocks, (cervinus, fawn color.)

Teretulus cervinus, COPE, Jour. Ac. Nat. Sci. Phila., 1868, 236, headwaters of Roanoke and
James rivers, Virginia. (Type, No, 14994.)

Ptychostomus cervinus, COPE, Proc. Am. Phil. Soc. Phila., 1870, 478.

Moxostoma cervinum, JORDAN, Bull. U. S. Nat. Mus., xii, 129, 1878; JORDAN & GILBERT, Synopsis,

142, 1883, where specimens of M. rupiscartes are included with it.

98. PLACOPHARYNX, Cope.

Placopharynx, COPE, Proc. Am. Phil. Soc. Phila., 1870, 467, (carinatus).

Suckers like Moxostoma in all respects, except that the pharyngeal
bones are much more developed and the teeth reduced in number, those

011 the lower half of the bone very large, 6 to 10 in number, nearly cylin-

dric in form, being but little compressed and with a broad, rounded, or

flattened grinding surface.* Mouth larger and more oblique than usual

in Moxostoma, the lips thicker. Size large. (7r/ld, a broad surface
;

pharynx.)

* The forms and position of these enlarged teeth vary considerably ;
in a specimen before us

tli- first tooth is the highest and most compressed, its summit being rounded and then abruptly
truncate

; the second tooth is notably shorter and thicker, much larger, and rounded on top, the

body of the tooth serving as a peduncle for the swollen grinding surface
;
the third tooth is still

shorter and similar in form
;
the fourth tooth is similar to the first, being much higher than the

second and third, and flat on top ;
the others seem to be irregularly alternated or arranged in

pairs, a long one and a short one, the long teeth in all cases being the moat truncated, as if

their surfaces had been most worn off.
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324. PLACOPHARYNX DUQUESNII, (Le Sueur).

Head 4; depth 3. Scales 6-45-6. Dorsal rays 12 or 13; ventral 9.

Body oblong, moderately compressed, heavy at the shoulders. Head

large, broad, and flattish above, its upper surface somewhat uneven. Eye

small, behind the middle of the head. Mouth large, the lower jaw oblique

when the mouth is closed, the mouth, therefore, protractile forward as well

as downward. Lips very thick, coarsely plicate, the lower lip full and

heavy, truncate behind. Free edge of dorsal concave, the longest ray

longer than base of fin, 1 in head; upper lobe of caudal narrower than

lower and somewhat longer. Color dark olive green, the sides brassy,

not silvery ;
lower fins and caudal orange red. L. 30 inches. Michigan

(Detroit) to Tennessee, Georgia, and Arkansas; abundant in the larger

streams, especially in the French Broad and in the Ozark region. (Named
for Fort Duquesne, now Pittsburg.)

Catostomus duquemii* LE SUEUR, Jour. Ac. Nat. Sci. Phila., i, 1817, 105, Ohio River at Pitts-

burg, Pennsylvania.

Placopharynx carinatus, COPE, Proc. Am. Phil. Soc. Phila., 1870, 467, Wabash River.

Placopltarynx carinalus, JORDAN, Bull. TJ. S. Nat. Mus., xn, 108, 1878.

Placopharynx carinatus, JORDAN & GILBERT, Synopsis, 142, 1883.

99. LAGOCHILA,t Jordan <& Brayton.

(RABBIT-MOUTH SUCKER.)

Lagochila, JORDAN & BRAYTON, Proc. Ac. Nat. Sci. Phila., 1877, 280, (lacera); name similar to

Lagocheilus, a genus of niollusks.

Quassilabia, JORDAN & BRAYTON, Man. Vert. E. U. S., Ed. 2, 1878, 401, (lacera)- substitute for

Lagochila, regarded as preoccupied.

Suckers like Moxostoma in every respect excepting the structure of the

mouth. Head shortish, conical, with lengthened snout; the opercular

region short, so that the eye is well backward. Suborbital bones nar-

row. Fontanelle large, widely open. Mouth large, singular in structure,

inferior, the upper lip not protractile, greatly prolonged, closely plicate ;

lower lip much reduced, divided into 2 distinct elongate lobes, which
are weakly papillose ;

the split between these lobes extends backward to

the edge of the dentary bones, which are provided with a rather hard,

horny plate ;
the lower lip is entirely separated from the upper at the

angles by a deep fissure
;
the skin of the cheeks forms a sort of cloak over

this fissure, the crease separating this skin from the mouth extending up

*C. Diiqiiesnii. "Head largo and long ; mouth wide; scales large, subtrilobate
;
dorsal fin quad-

rangular ;
the anal fin extends as far as the base of the caudal fin, which is greatly forked

;
lateral

line arched at the center of the body. Body loner, a little compressed ; snout strong; the mouth
is furnished with thick, plicated, and very large lips; pectoral fins pretty large ;

the scales arc

strong, greatly radiated, and as wide again as long they are of nearly an equal size on the whole
body; the lateral line forms a long curvature toward the back

; lobes of the caudal fin pointed, the
upper lobe somewhat the largest ; length from the snout to the extremity of the caudal fin 19
inches

; depth 3^2 inches; thickness 2 inches; the head measures about part of the whole fish.
P. 17. D. 14. V. 10. A. 9. C. 18| rays. This new species is so strongly marked that it will
be easily distinguished from the foregoing. It inhabits the Ohio, and was discovered at Pittsburg,
the ancient Fort Duquesne, by Mr. Thomas Say." Le Sueur.
The name dwiuemii has been usually applied to the common red horse, but the description

applies much better to the species of Placophanjnx.

t By the rules of the American Ornithologists' Union, Qua*silabia would be preferred to Lago-
chil<i, on account of the similarity of the latter to Lagocheilus. As the two words are spelled
differently, we regard them as distinct.
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on the sides of the muzzle
;
the crease between the lips extends do\vn 011

the under side of the head. System of muciferous tubes well developed.

Pharyngeal bones about as in Moxostoma, rather weak, with numerous
small teeth. Body elongate, not much compressed, not elevated. Fins

moderate, formed as in Moxostoma. Scales large, as in Moxostoma, the

lateral line well developed and nearly straight, with about 45 scales in

its course. Air bladder in 3 parts. Sexual peculiarities little marked.

(/\ayw^ei/lof, hare-lipped.)

325. LAGOCHILA LACERA, Jordan & Brayton.

(HARE-LIP SUCKKR; CUT-LTPS; SPLIT-MOUTH SUCKER; MAY SUCKER; RABBIT-MOUTH SUCKER;
PEA-LIP SUCKER.)

Head short, conical, with lengthened snout, the region between the

eyes flattened and with prominent mucous ridges. Cheeks and lower

part of head rather swollen. Opercle much reduced, its greatest length

scarcely greater than the diameter of the eye- Head about 4$ in length.

Eye 4^ in length of head, about 2 in length of the snout, its situation

thus quite posterior. Length of the top of the head 2$ in the distance

from the snout to the base of the dorsal. Body rather slender, the form

much as in Moxostoma cervinum, the depth 4 in the length. Dorsal fin

rather low, its rays 12. A. 7
;
V. 9. Scales 5-45-5. Color olive or bluish,

brown above; sides and belly silvery; lower fins faintly orange. Clear

streams of the Mississippi Valley, abundant only in the Ozark Mountains,
thus far known from the Scioto, Wabash, Clinch, Cumberland and Chick-

amauga rivers, and the White River- of Arkansas, (lacer; torn.)

Lagockila lacera, JORDAN & BRAYTON, Proc. Ac. Nat. Sci. Phila., 1877, 280, Chickamauga

River, Ringgold, Georgia. (Type, No. 31129. Coll. Jordan & Brayton.)

Quassilabia lacera, JORDAN, Man. Vert., Ed. 2, 406, 1878; JORDAN & GILBERT, Synopsis, 144, 1883.

SUPPLEMENTAL NOTE ON CATOSTOMLTXE.

Chasmistes brevirostris, Cope, should apparently be transferred to the

genus Catostomus, standing next to Catostomus fecundus, Cope* and Yar-

row. The two seem to constitute a distinct section, or subgenus (Lip-

omyzon, Cope), intermediate between Catostomus and Chasmistes.

Family XXXVII. CYPRINIM1.

(THE CARPS.)

Cyprinoid fishes with the margin of the upper jaw formed by the pre-

maxillaries alone and the lower pharyngeal bones well developed, falci-

form, nearly parallel with the gWl arches, each provided with 1 to 3 series

of teeth in small number, 4 to 7 in the main row, and a less number in the

others, if more are present. Head naked; body scaly (except in Meda and

Plagopterus, of North America, Phoxinellns and Aulopyge, of Europe, and

a few others). Barbels 2 or 4; absent in most of our genera, and not large

in any. Belly usually rounded, rarely compressed, never serrated. Gill

openings moderate, the membranes broadly joined to the isthmus. Bran-

chiostegals always 3. Gills 4, a slit behind the fourth. Pseudobranchhe
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usually present. No adipose fin. Dorsal fin short in all the American

species, elongate in many Old World forms. Ventral fins abdominal. Air

bladder usually large, commonly divided into an anterior and a posterior

lobe, not inclosed in a bony capsule, rarely wanting. Stomach with-

out appendages, appearing as a simple enlargement of the intestines.

Fishes mostly of moderate or small size, inhabiting the fresh waters of

the Old World and of North America. Genera about 200; species nearly

1,000; excessively abundant where found, both in individuals and species,

and, from their great uniformity in size, form, and coloration, constituting

one of the most difficult groups in natural history in which to distinguish

genera and species. Our genera are mostly very closely related, and are

separated by characters which, although reasonably constant, are often

of slight structural importance. The spring, or breeding dress, of the male

fishes is often peculiar. The top of the head, and often the fins or various

portions of the body, are covered with small tubercles, outgrowths from

the epidermis. The fins and lower parts of the body in the spring males

are often charged with bright pigment, the prevailing color of which is

red, although in some genera it is satin-white, yellowish, or black.

It is not easy to arrange the genera of Cyprinidw in accordance with

possible lines of descent. The herbivorous species with straight teeth in

one series (as Orthodon), are doubtless nearest the primitive type, which

has degenerated into weak forms like Hybognathus. In like manner

Notropis seems to have degenerated from Leuciscus, and perhaps Hybopsis

from Gobio. Such forms as Mylocheilus and Ptychocheilus doubtless

approach the original line of descent. The Old World Cyprinidcv are at once

more primitive and more highly organized than American forms. The
Pacific Coast species approach the European types. (CYPRINID^E, part,

Gunther, Cat., vn, 25-339.)

NOTE. Young Cyprinidce are usually more slender than adults of the
same species, and the eye is always much larger; they also frequently
show a black lateral stripe and caudal spot, which the adults may not

possess. In the following descriptions the rudimentary rays of dorsal
and anal are not counted. The fins and scales, are often, especially in

specimens living in small brooks, covered with round black specks, imma-
ture trematodes. These should not be mistaken for true-color markings.
No progress can be made in the study of these fishes without careful

attention to the teeth, as the genera are largely based on dental charac-
ters. The pharyngeal bones in the smaller species can be removed by
inserting a pin (or, better, a small hook) through the gill opening, under
the shoulder girdle. The teeth should be carefully cleaned with a tooth-

brush, or, better, a jet of water, and when dry may be examined by any
small lens. In most cases a principal row of 4 or 5 larger teetli will be
found, in front of which is a set of 1 or 2 smaller ones. The two sides are

usually, but not always, symmetrical. Thus, "teeth 2, 4-5, 1," indicates
two rows of teeth on each side, on the one side 4 in the principal row and
2 in the lesser; on the other side 5 in the main row and 1 in the other.
"Teeth 4-4" indicates a single row of 4 on each pharyngeal bone, and so
on.

In the Leucisdne genera, these teeth, or the principal ones, are "rap-
tatorial," that is, hooked inward at the tips. A grinding or masticatory
surface is an excavated space or groove, usually at the base of the hook.
Sometimes the grinding surface is very narrow and confined to one or two
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teeth. Sometimes a beveled or flattened edge looks so much like a grind-
ing surface as to mislead a superficial observer. In some cases the edge
of the tooth is crenate or serrate.

Besides the native species here mentioned, representatives of several
other genera have been introduced from Europe, and two of these have
become common inhabitants of many streams, east and west. These are
Cjiprinus*, Linnaeus, and Carassius, Nilsson. The first is distinguished by
the very long dorsal, which, like the anal, is preceded by a strong spine
serrated behind. About the mouth are 4 long barbels, and the teeth are
molar, 1, 3-3, 1. This genus is represented by the carp (Cyprinus carpio,
L.). The carp is normally covered with large scales. In domestication,
however, variations have arisen, prominent ones being the " Leather
Carp," naked, and the " Mirror Carp," with a few series of very large
scales.

Carassius, Nilsson, differs from Cyprinus chiefly in the absence of barbels
and in having the teeth compressed, 4-4. The goldfish (Carassius auratus,
Linmens), is originally olivaceous, but only the orange-red variety is

valued for aquaria. Both Carassius and Cyprinus are native in China.

. Dorsal fin elongate; dorsal and anal fins each preceded by a serrated spine; teeth
molar. Species introduced from Europe and Asia,

a. Barbels 4; teeth 1, 1, 3-3, 1, 1. CYPRINUS.
aa. Barbels none

;
teeth 4-4. CARASSIUS.

CYPRINUS (Artedi) Linnaeus. THE CARPS.

Ci/prinus, (Artedi), LINNJEUS, Syst. Nat., Ed. x, 1758, 320, (carpio).

Body robust, compressed, resembling that of the buffalo-fish. Mouth moderate, anterior,
with 4 long barbels. Snout blunt, rounded. Teeth molar, broad and truncate, 1, 1, 3-3, 1, 1.

Scales large. Lateral line continuous. Dorsal fin very long, with a stout spine, serrated

behind; anal fin short, also with a spine. Large fishes of the fresh waters of Asia; intro-

duced into Europe and America as food-fishes. It has been generally introduced into private

ponds in nearly all parts of the United States ;
from there it has escaped into the streams

and lakes, and is now an abundant fish in most of our larger, warmer rivers and in the

ponds and bayous of the Mississippi Valley. On the south shore of Lake Erie it has become
well established and is of considerable commercial importance. (KVTTPTVOS, the ancient

name of the carp.)

CYPRINUS CARPIO, Linnaeus. CARP.

Dorsal III, 20; A. Ill, 5; scales 5-38-5; teeth 1, 1, 3-3, 1, 1. Body stout, more or less com-

pressed, heavy anteriorly. L. 18 inches or more. Fresh waters of Central Asia; introduced

as a food-fish into Europe and America. In domestication it has run into many varieties,

distinguished by differences in form, squamation, and development of fins. (Carpio, carp.)

Cyprinus carpio, LINN.EUS, Syst. Nat., Ed. x, 1758, 320
; GUNTHER, Cat., VH, 25.

CARASSIUS, Nilsson. THE CRUCIAN CARPS.

Carassius, NILSSON, Prodromus, Ichthy. Scand., 1832, (carassius).

Body oblong, compressed, and elevated. Mouth terminal, without barbels. Teeth 4-4,

molar, but compressed. Scales large. Lateral line continuous. Dorsal fins very long, with

the third ray developed into a stout spine, which is serrated behind; anal short with a simi-

lar spine. Veutrals well forward. Large species of the fresh waters of Europe and Asia;

often domesticated. (Carassiua, a Latiuizatiou of the vernacular names Karass or Karausche,

applied to the European Crucian carp, C. carassius.)

CARASSIUS AURATUS (Linnaeus). GOLDFISH.

D II 18- A. II, 7; Lat. 1, 26; teeth, 4-4. Body stout, covered with large scales. Dorsal

and anal fins with the spines strong, coarsely serrated. Coloration olivaceous, usually

orange or variegated in domestication. Length, 12 inches. China and Japan; introduced

everywhere as an aquarium fish, and now naturalized in many of our eastern streams. The

variations are innumerable, (auralUK, gilded.)

Cyprinm auratus, LINNJF.US, Syst. Nat., Ed. x, 1758, 323.

Carassitis anratns, GUNTHER, Cat., vn, 32.

Other European species, as the Tench (Tinea tinea (Linnaeus)) and the Ide (Tdus MH.I (Linnaeus)),

have been introduced into America, but none of these are yet well established anywhere.
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A. Dorsal fin short, without developed spine ;
no anal spine.

CAMPOSTOMIIMK :

a. Air bladder surrounded by many convolutions of the very long alimentary canal
; herbiv-

orous.

6. Teeth 4-4, or 1, 4-4, 0, with oblique grinding surface and slight hook
; peritoneum

black. CAMPOSTOMA, 100.

oa. Air bladder above the alimentary canal, as usual in fishes.

CHONDROSTOMINJE.*

c. Intestinal canal elongate, usually more than twice the length of the body; teeth 1-rowed,
with grinding surface well developed; peritoneum usually black; herbivorous.

d. Teeth 6-6, strongly compressed, knife-shaped ; pseudobranchise none
; rudimentary

caudal rays greatly developed ; scales very small. OETHODON, 101.

dd. Teeth 5-5 or 4-5
;
dorsal fin inserted posteriorly ; scales small.

e. Pseudobranchiae none
;
lowerjaw thin, with hard, sharp edge ; upper jaw pro-

tractile, with fleshy covering; body elongate, subterete. OXYGENEUM, 102.

ee. Pseudobranchise present.

/. Jaws each with a conspicuous, broad, straight-edged, horny plate ;
teeth

4-5, stout, bluntish, hooked, and short. ACROCHEILUS, 103.

ff. Jaws without horny plate.

g. Lateral line complete ; rudimentary caudal rays numerous
;
anal basis

elongate. LAVINIA, 104.

gg. Lateral line incomplete ; anal basis short
;
scales minute.

CHROSOMUS, 105.

ddd. Teeth 4-4; dorsal fin nearly median
; jaws without horny plate.

h. First (rudimentary) ray of dorsal slender, firmly attached to the first developed

ray, as usual among fishes.

f. Scales very small, 65 to 72 in the lateral line, which is complete.

ALGANSEA, 106.

it. Scales larger, 35 to 45 in the lateral line. HYBOGNATHUS, 107.

hh. First (rudimentary) ray of dorsal somewhat enlarged and blunt, connected by
membrane with the first developed ray.

PlMEPHALES, 108.

cc. Intestinal canal short, less than twice the length of the body ; peritoneum usually

pale ; teeth 1 or 2-rowed
; carnivorous or partly so.

MYLOPHARODONTIN.E :

j. Teeth scarcely hooked, some or all of them molar, blunt, or stump-shaped, much
enlarged and obtusely truncate

; large, coarse fishes.

k. Teeth 2, 4-5 or 5-5, 2.

J. Upper jaw not protractile; no barbels. MYLOPHARODON, 109.

H. Upper jaw protractile ; maxillary with a barbel. MYLOCHEILUS, 110.

Tck. Teeth 3-3; upper jaw protractile. STYPODON, 111.

jy. Teeth hooked, slender, none of them molar, the grinding surface, if present, nar-

row or rudimentary.
LETJCISCIN;E :

. Lower jaw normally formed, the dentary bones curved, free from each other,

except at the symphysis.
n. Teeth in the main row, 5-5 or 4-5.

o. Abdomen behind ventral fins transversely rounded, the scales passing
over it

;
the edge not forming a scaleless ridge ;

anal base gener-

ally, but not always, short.

p. Maxillary with a barbel
; premaxillaries protractile.

q. Barbel minute, not quite terminal
;
teeth without grinding

surface
;
caudal fin symmetrical, its rudimentary basal

rays not greatly developed. SEMOTILUS, 112.

* This subfamily, as here recognized, is extremely heterogeneous. Some of the American
genera of herbivorous minnows and chubs, as Orthodon, Acrocheilus, and perhaps Oxygeneum and
Lavima, are allied to the European Chondrostoma. The others may be descended from Leuciacine
types, or they may have degenerated from other herbivorous forms.
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qq. Barbel terminal
; teeth with grinding surface

;
caudal fin

unsymmetrical ;
the upper lobe much the longer in the

adult, the basal caudal rays greatly developed.

POGONICHTHYS, 113.

pp. Maxillary without barbel.

r. Teeth 2-rowed; usually 2 teeth in the lesser row.

s. Teeth subconical, scarcely hooked, sharp-edged, wide apart,

the long limb of the pharyngeal bone elongate ; body

elongate ; mouth large ;
lateral line complete.

PTYCHOCHEILUS, 114.

s. Teeth compressed, close-set, strongly hooked ;
the pharyn-

geal bone of the usual form.

t. Caudal peduncle slender and elongate, the caudal fin

widely forked, its basal rudiments much devel-

oped ;
scales very small

; head depressed in the

adult. GILA, 115.

U. Caudal peduncle stout ; basal rudiments of caudal

little developed. Lsuciscrs, 116.

rr. Teeth 1-rowed, 4-5 or 5-5.

M. Mouth of moderate size
;
teeth entire.

v. Gill rakers short and small
; body not much com-

pressed ;
anal fin short in American species.

BUTILUS, 117.

w. Gill rakers slender
; body much compressed ;

anal fin

rather long. LUXILINUS, 118.

MM. Mouth extremely small ;
teeth serrate.

OPSOP<EODUS, 119.

oo. Abdomen behind ventral fins compressed to a sharp edge over which

the scales do not pass.; abdomen in front of ventrals, reunded;

anal basis elongate ;
dorsal posterior ;

teeth 5-5, serrate or entire.

ABRAMIS, 120.

nw. Teeth in the main row, 4-4, the lesser row often absent
;
anal basis usually

short.

iv. Maxillary without barbels.

x. Upper jaw distinctly protractile.

y. Scales comparatively large, 30 to 60 in lateral line.

z. Jaws each with a hardened bony sheath
;
first ray of dorsal

spine like, connected by membrane with the first devel-

oped ray; teeth 4-4. COCHLOGNATHUS, 121.

zz. Jaws without bony sheath.

a'. Lower jaw with the lip thin or obsolete, not devel-

oped as a fleshy lobe on each side at base
;

scales

large, 30 to 50.

b'. Mandible, interopercle, and subopercle not cav-

ernous.

<?. First (rudimentary) ray of dorsal simple,

detached from the first developed ray, to

which it is connected by membrane (pre-

cisely as in Pimephales and CocMognaOnw);

a conspicuous black spot on front of

dorsal and on base of caudal.

CLIOLA, 122.

ccf. First simple ray of dorsal rudimentary and

closely adnate to the first branched ray

(as usual in the family). NOTROPIS, 123.

W. Mandible, interopercle, and suborbital witli

conspicuous, externally visible, cavern* m-

chambers ;
teeth 1, 4-4, ;

scales large.

EBICYMBA, 124.
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aaf. Lower jaw with the lip developed us a fleshy lobe on

each side ; teeth 4-4 ;
dorsal anterior

;
scales

rather small, 40 to 60. PHENACOBIUS, 125.

yy. Scales very small, 85 to 90 in lateral line
; body long and low,

subterete
;
mouth small, the upper jaw little protractile ;

teeth 4-4. EVARRA, 126.

xx. Upper jaw not protractile; lips fleshy; body elongate, covered

with minute scales; teeth small, 1, 4-4, 1. IIAROGA, 127.

ww. Maxillary with a small barbel at or near its extremity.

d'. Premaxillaries not protractile ;
the frenum very broad

;
teeth 2,

4-4, 2; scales small, dorsal posterior. RHINICHTHYS, 128.

dd'. Premaxillaries protractile (rarely joined to the forehead by a

narrow frenum).

e'. Scales very small, 60 to 90 in lateral line
;
lateral line often

incomplete ;
dorsal posterior. AGOSIA, 129.

ee'. Scales large, 35 to 55
;
dorsal median

;
lateral line complete.

/'. Teeth 4-4, or 1, 4-4, 1 or 0, the lesser row with never

more than 1. HYBOPSIS, 130.

ff'. Teeth usually 2, 4-4, 2, the lesser row rarely with less

than 2.

</'.
Head convex above

; teeth without grinding surface
;

barbel not quite terminal. COUF.SIUS, 131.

gg'. Head more or less flattened above
;
teeth with grind-

ing surface
;
barbel terminal. PLATYGOBIO, 132.

EXOGLOSSIN;E :

mm. Lower jaw singularly formed, the dentary bones parallel, united for their

whole length.

7t'. Premaxillaries not protractile; mandible with a conspicuous fleshy lobe on

each side at the base; teeth 1, 4-4, or 1; no barbel; scales moderate.

EXOGLOSSUM, 133.

PLAGOPTERINJE :

AA. Dorsal fin short, posterior, with a strong spine, composed of 2, the posterior received into

a longitudinal groove of the anterior; inner border of the ventral fins adherent to the

body; teeth hooked, without grinding surface, in 2 rows.

i'. Body with small scales; teeth 2, 4-4, 2; no barbels. LEPIDOMEDA, 134.

n'. Body scaleless; teeth 2, 4-5, 2.

j
1
. Maxillary without barbel. MEDA, 135.

jj '. Maxillary with a barbel. PLAGOPTERUS, 136.

ioo. CAMPOSTOMA, Agassiz.

(STONE ROLLERS.)

Campostoma, AGASSIZ, Amer. Journ. Sci. Arts, 1855, 218, (anomcdum).

Body moderately elongate, little compressed. Mouth normal, the jaws
with thick lips and rudiment of a hard sheath. Premaxillaries protractile;

no 'barbel. Teeth 4-4, or 1, 4-4, 0, with oblique grinding surface, and a

slight hook on 1 or 2 teeth. Air bladder suspended in the abdominal

cavity, and entirely surrounded by many convolutions of the long alimen-

tary canal, which is 6 to 9 times the total length of the body; ovaries

similarly inclosed by the alimentary canal. Peritoneum black. Pseudo-

branchisB present. Scales moderate. Lateral line present. Dorsal nearly
over ventrals. Anal short. No spines. Herbivorous. Sexual differences

very great, the males being covered with large tubercles in spring. The

singular arrangement of the intestines in relation to the air bladder is

peculiar to Campostoma among all known fishes. Size moderate.

curve; o-ro/za, mouth)
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. Scales in lateral line about 73.

b. Length of top of head g distance to origin of dorsal fin; mouth rather largo, maxillary
not quite reaching the eye. ORNATI-M, :j-20.

bb. Length of top of head % distance to origin of dorsal fin; mouth smaller, maxillary

reaching vertical from anterior nostril. FBICEI, 327.

<i<. Scales in lateral line 49 to 55. ANOMALUM, 328.

aaa. Scales larger, 45 to 47 in lateral line. FORMOSULUM, 329.

326. CAMPOSTOMA ORNATTJM, Girard.

Head 3f ; depth 4; eye 4. D. 8; A. 8; lateral line 72; 41 before dorsal.

Body rather stout; head moderate, the snout projecting and somewhat

acute; mouth small, the maxillary not reaching to front of eye. Colora-

tion of male, brilliant, precisely as in C. anomalum, the scales of back
mottled. Like C. anomalum in all respects except the much smaller scales.

Chihuahua River, Mexico. Our specimens obtained recently by A. J.

Woohnan. (ornatus, adorned.)

Camposloma ornatmn, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 176, Chihuahua River, Mexico.

(Type, No. 77. Coll. J. Potts.) GUNTUER, Cat., vu, 183, 1868
;
JORDAN & GILBERT, Synopsis, 149,

1883.

327. CAMPOSTOMA PRICEI, Jordan & Thoburn, new species.

Head 3i in adult male; depth 4; eye 5|; D. 8; A. 8; scales 10-75-9, 32

before dorsal
;
teeth 4-4. Body stout, moderately compressed ;

head large,

conical, with large tubercles, each with a central spine; mouth small,

maxillary reaching vertical from anterior nostril, f distance to eye, or 3

in head. Dorsal fin opposite ventrals, its first ray \ distance from snout to

base of caudal; anal basis short, 3 in head. Length of top of head nearly
half distance from tip of snout to origin of dorsal (| in ornatum). Scales

rather small, deep, somewhat crowded anteriorly. Color as in C. anoma-

Inm; brownish, with brassy luster on back and sides; scales above pro-

fusely speckled with black, the color arranged in longitudinal bands,

quite evident back of the dorsal; less black below; a vertical black band
behind opercle; a distinct black spot at base of caudal; a broad band of

black across dorsal fin, and traces of a similar band on anal; fins all

flushed with red (in spring males). Very close to C. ornatum of the Chi-

huahua River; the head longer, the snout longer, and the mouth and eye
smaller. Springs in the Chiricahua Mountains in Southern Arizona, trib-

utary to the Rio Yaqui, locally very abundant. The waters of these

springs are lost on the desert, very rarely overflowing into the river. The

type a single specimen, 3i inches long, taken by Mr. W. W. Price, in

Rucker Canon, Chiricahua Mountains, in southern Arizona. (Named for

William Wightman Price.) (Type, No. 1552, L. S. Jr. Univ. Mus.)

328. CAMPOSTOMA ANOMALUM (Rafinesque).

(STONE-ROLLER; STONE-LUGGER; STEEL-BACKED CHUB; MAMMY; DOUGH-BELLY.)

Head4i; depth 4*. D. 8; A. 7; scales 7-53-8; teeth 4-4, or 1, 4-4, 0. Body

stoutish, moderately compressed, the antedorsal region becoming swollen

and prominentintheadult. Snout moderately decurved. Scales deep, rather

small, and crowded anteriorly; maxillary not reaching to opposite the

front of the eye. Color brownish, with a brassy luster above, the scales
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more or less mottled with dark; a dusky vertical bar behind the opercle ;

dorsal and anal fins each with a dusky crossbar about half way up, the

rest of the fin olivaceous in females, fiery red in the males in the spring;

iris orange in males. Males in the spring with the head and often the

whole body covered with large rounded tubercles. In no other Cyprinoid

are these nuptial appendages so extensively developed. Extremely var-

iable, the young very different in appearance from the old males.

Length 6 to 8 inches. Central New York to Tennessee, Wyoming, and

Texas; everywhere abundant in deep or still places in small streams, run-

ning up small brooks to spawn in spring. Herbivorous. One of the most

interesting and curious of our fishes, (anomalus, extraordinary.)

Rutilus anomalm, RAFINESQUE, Ichth. Oh., 52, 1820, Licking River, Kentucky.
Catostonms melanotus, RAFINESQUE, Ic th. Oh., 58, 1820, Ohio River.

Exoglossum spinicephalum, CUVIER & VALENCIENNES, xvn, 489, 1844, Wabash River.

Leuciscus prolixus, STOKER, Proc. Bost. Soc. Nat. Hist., July, 1845, Alabama.

Exoglossum dubium, KIRTLAND, Journ. Bost. Soc. Nat. Hist., v, 1845, 272, Yellow Creek, Ohio.

Chomlrostoma pullum, AGASSIZ, Amer. Journ. Sci. Arts, 1854, 357, Burlington, Iowa. (Coll.

Dr. J. H. Rausch.)

Campostoma namtum, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 176, Cadereita, and near Mon-

terey, New Leon. (Type, No. 75. Coll. Lieut. Couch.)

Campostoma callipteryx, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 284, Flint River, Michigan.
(Coll. Prof. Manly Miles.)

Camposloma mormyrus, COPE, I. c., 284, Bruce, Michigan. (Coll. Miles.)

Campostoma gobioninm, COPE, 1. c., 284, Bruce and Grosse Isle, Michigan. (Coll. Miles.)

Campostoma hippops, COPE, 1. c., 284, Platte River, Nebraska. (Coll. Dr. W. A. Hammond.)
Campostoma anomalum, AGASSIZ, Amer. Journ. Sci. Arts, 1855, 218; JORDAN & GILBERT, Synopsis,

149, 1883.

Campostoma dubium, GUNTHER, Cat., vn, 183, 1868.

Campostoma prolixum, JORDAN & GILBERT, Synopsis, 150, 1883; this name applied to southern

specimens in which the teeth are usually 1, 4-4, 0.

329. CAMPOSTOMA FORMOSULUM, Girard.

Head 4; depth 4|. D. 8; A. 7; scales 46. Head short and blunt, with

broad, projecting snout. Grayish above, whitish below
;
sides more or less

marmorate
;
a black patch at base of caudal fin and one on the dorsal. San

Antonio River to the Rio Grande, (formosulum, diminutive of formosus,

pretty.)

Campostoma formosulum, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 176, Rio Sabinal, near San

Antonio, Texas. (Type, No. 76. Coll. Dr. Kennorly.) GIRARD, U. S. & Mex. Bound.

Surv., Zoo'l., 41, pi. xxv, figs. 5-8, 1859
;
JORDAN & GILBERT, Synopsis, 150, 1883.

101. ORTHODON, Girard.

Orthodon, GIRARD, Proc. Ac, Nat. Sci. Phila., 1856, 182, (microlepidota).

Body elongate. Jaws normal, the upper protractile, the lower sharp-

edged, with a knob at the symphysis ;
no barbel. Teeth 6-6 or 6-5, much

compressed, lancet-shaped, erect, nearly straight. Upper limb of the

pharyngeal bone very broad and concave, separated by a deep notch from
the dentigerous portion, the bone thin and brittle. Intestinal canal elon-

gate, about 7 times the length of the fish; peritoneum black; scales small;
lateral line present. Dorsal fin opposite ventrals. Basal rays of caudal

largely developed. Anal basis short. Pseudobranchise none. Gill rakers

moderate, clavate, the inner edge fringed. Size large. This genus is
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related to the European genus, Chondrostoma, differing chiefly in the
absence of pseudobranchite and of the horny mandibular plate. (bp06$,

straight; 6<5ot'f, tooth.)

330. ORTHODOX MICKOLEPIDOTUS (Ayres).

(BLACK-FISH.)

Head 4; depth 4^ D. 9; A. 8; scales 21-105^-12; Vert. 24+20. Teeth
6-6 or 6-5, very long. Body elongate, not much compressed. Head mod-

erate, flattish above, with two bony ridges ;
snout very broad

; eye small,
about half length of snout. Mouth terminal, somewhat oblique, broad,
the maxillary not extending to the eye. Fins rather large; the caudal

strong. Lateral line decurved. Coloration plain olivaceous, paler below.

Size large. Length 12 to 16 inches. Lower Sacramento and San Joaquin
rivers and neighboring streams; locally abundant in quiet waters.

small-scaled. )

Gila microlepitlota, AYRES, Proc. Cal. Ac. Nat. Sci., I, 21, 1855, Sacramento and San Joaquin
rivers, California. (Coll. W. 0. Ayres.)

Orthodon microlepidotns, GIRARD, Pac. R. R. Surv., Fish., 237, pi, LIII, fig. 1-4, 1858
; GtfNTHEB,

Cat., vii, 275, 1868 ; JORDAN & GILBERT, Synopsis, 152, 1883.

102. OXYGENEUM, Forbes.

Oxygeneum, FORBES, Bull. 111. Lab. Nat. Hist., 1855, 136, (pulverulentum).

Body elongate, subterete; head small, conical; mouth large, terminal;

upper jaw protractile, with fleshy lips; lower jaw thin, with sharp, hard

edge; no pseudobranchise ;
scales rather small; lateral line complete.

Alimentary canal elongate, more than twice length of body ;
teeth 4-5 or

5-5, in one row, not strongly hooked; peritoneum black. Herbivorous

species of small size. (ofuf, sharp; yews, chin.)

331. OXYGENEUM PULYERULENTUM, Forbes.

Head 4; depth 5; eye 4. D. 8; A. 7. Lateral line 63; 31 scales before

the dorsal. Form of Moxostoma; head small, conical; mouth large,

terminal
; gill rakers slender. Breast scaly. Dorsal fin high. Color

pale, the back and sides dusted with dark specks. Length 2 inches.

Illinois River. (Forbes.) (pulverulentus, dusted.)

Oxi/geneum pulverulentum, FORBES, Bull. 111. Lab. Nat. Hist., 1885, 136, Illinois River. (Coll.

Forbes.) JORDAN, Man. Vertebrates, Ed. v, 52, 1890.

103. ACROCHEILUS, Agassiz.

(CHISEL-MOUTHS.)

Acrocheilus, AOASSIZ, Amer. Journ. Sci. Arts, 1855, 211, (alutaceut).

Body elongate, little compressed. Each jaw with a large, straight,

horny plate, sharp externally and very conspicuous. Upper jaw pro-

tractile; no barbel. Teeth 4-5, stout, hooked, with broad masticatory

surface. Intestinal canal elongate; peritoneum black. Pseudobrancbiao

present. Scales small, loosely imbricated. Lateral line present. Dorsal

fin slightly behind ventrals. Anal basis moderate. Caudal fin broad, its

rudimentary rays recurrent on the caudal peduncle. Size rather large.

A single species, American. (uKpos, sharp ; ^aAof, lip.)
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382. ACROCHEILUS ALUTACEUS, Agassiz & Pickering.

(CHISEL-MOUTH ; SQUARE-MOUTH ; HARD-MOUTH.)

Head 4; depth 4; eye 5|. D. 10; A. 9; scales 20-85-16. Teeth 4-5,

hooked, somewhat club-shaped, with a broad grinding surface. Body

elongate, not much compressed; caudal peduncle very long and slender,

nearly terete. Head moderate, bluntish, the profile rounded, the inter-

orbital space strongly convex. Mouth horizontal, subinferior, overlapped

by the broad, blunt snout, its breadth considerable, but the maxillary
not extending far back, to opposite the front of the eye. Upper jaw pro-

tractile, covered with a fleshy lip, inside of which is a small, straight,

cartilaginous plate, similar to that on the lower jaw, but much smaller

and not evident externally; lower lip covered with a firm cartilaginous

plate, sharp externally, the upper surface being formed by its beveled

edge. The transverse width of this plate is between 4 and 5 times its

(longitudinal) breadth; the plate extends in nearly a straight line from

one angle of the mouth to the other; its transverse width is contained

2f times in length of head. Eye rather large, If in snout, its position
anterior and not high up, 2J in interorbital space. Dorsal long, rather

low, its first ray just behind first ray of ventrals, midway between snout

and middle of base of caudal
;
caudal fin very long, the lobes about equal,

longer than head, widely forked, the accessory rays at its base very
numerous and recurrent on the caudal peduncle; about 8 of these may
be distinguished on each side of the fin. Anal fin rather large; ventrals

broad, reaching vent. Pectorals moderate, not reaching two-thirds of

the distance to the ventrals. Scales quite small, somewhat embedded in

the skin, very loosely imbricated, the exposed surfaces longer than high

profusely punctate; squamation quite irregular. The scales smaller on

back and belly than on sides, most exposed on caudal peduncle. Lateral

line much decurved. Coloration very dark; belly paler, but nearly all

parts of the body studded with minute dark points. Peritoneum black;
intestines much elongate, usually filled with vegetable substance. Length
12 inches. Lower Columbia River and tributaries, as far up as Spokane
and Shoshone Falls

; locally abundant, (alutaceus, leathery.)

Acrocheilus alutaceus, AGASSIZ and PICKERING, Amer. Journ. Sci. Arts, xix, 214, 1855, Willamette
Falls and "Walla Walla River; GUNTHER, Cat., vn, 276

; JORDAN, Proc. TJ. S. Nat. Mus.,

1878, 83
;
JORDAN & GILBERT, Synopsis, 150, 1883.

104. LAVINIA, Girard.

Lavinia, GIRARD, PTDC. Ac. Nat. Sci. Phila., 1854, 137, (exilicauda).

Body elliptical, elevated, moderately compressed, rapidly contracted
to the slender caudal peduncle. Head small, conical. Mouth moderate,
terminal, oblique; the lower jaw included. Scales moderate, not closely

imbricated, the exposed surfaces somewhat hexagonal. Lateral line

decurved, complete. Belly behind ventrals entirely scaled. Dorsal fin

well behind ventrals, its last ray just in front of beginning of anal,
which is rather elongate. Caudal fin little forked, its rudimentary basal

rays much increased in number and very strong. Intestinal canal elon-

gate, 3 times the total length of the fish
; peritoneum dark. Teeth 4-5 or
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5-5, scarcely hooked, cultriform, with rather broad but shallow grinding
surface, the largest standing up well above the surface of the bone. Gill

rakers rather long and slender; pseudobrauchia) large. Size large One
species. American. (Lavinia, a classical name, without special applica-
tion to these fishes.)

333. LAVINIA EXILICAUDA, Baird & Girard.

(HITCH; CHI OR CHIGH.)

Head 4f; depth 3i; eye 4. D. 10; A. 12; scales 13-64-8; teeth 4-5 or

5-f>. Body deep, compressed, tapering to the caudal peduncle, which is

very slender. Upper lip on the level of the lower part of the pupil, the

maxillary falling short of the eye. Preorbital short and deep; suborbital

moderate. Eye rather large, anterior. Scales rather large, 42 in front of

dorsal. Dorsal fin rather small; pectorals short; anal high and long;
caudal well forked, its rudimentary rays strong, about ten in number.

Color dark above, sides somewhat silvery; scales with dark specks.

Length 12 inches. Streams of the Coast Range about San Francisco and

Monterey, locally common as far north as Clear Lake, (exilis, slender
;

cauda, tail.)

Lanitla I'.rilicauda, BAIRD and GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 137, Sacramento River,
California. (Type, Nos. 207 and 209. Coll. Heermann.) GIRARD, Pac. R. R. Surv., x, 241,

1858. JORDAN & GILBERT, Synopsis, 153, 1883.

Lavinia harengun, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 184, Monterey, California. (Type,

No. 210. Coll. A. S Taylor.)

Leuciscus exilicauda, GUNTHER, Cat., vn, 248, 1868.

105. CHROSOMUS, Rafinesque.

Chrosomus, RAFINESQUE, Ichth. Oh., 47, 1820, (erythrogaster).

Body moderately elongate, little compressed. Jaws normal
;
no barbel

;

teeth 5-5 or 4-5, moderately hooked, with well-marked grinding surface.

Alimentary canal elongate, about twice as long as body; peritoneum
black. Scales very small. Lateral line short or wanting. Dorsal behind

ventrals; anal basis short. Size small. Colors in spring brilliant, the

pigment bright red. This genus is of somewhat doubtful relationship,

and shows many analogies with the subgenus Phoxinus under Leuciscus.

, color; oti/ua, body.)

a. Lower black lateral band extending backward to base of caudal.

b. Lower black band ending in a black spot. ERYTHROGASTER, 334.

bb. Lower black band broader, and not ending in a black spot. DAKOTIASIS, :;:;.".

act. Lower black lateral band extending downward and backward, ending above baso of anal,

the upper band forming the black caudal spot. OBEAS, 330.

334. CHROSOMUS ERYTHROGASTER, Rafinesque.

(RED-BELLIED DACE.)

Head 4; depth 4. D. 7; A. 8; scales 16-85-10; teeth usually 5-5. Body

oblong, little compressed, tapering each way from the middle. Head

moderate, rather pointed. Mouth moderate, terminal, oblique, the jaws
about equal. Fins rather small; the dorsal and anal high and short;

F. N. A.-15
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caudal long. Scales quite small, firmly attached, but not much imbri-

cated. Lateral line developed less than half the length of the body.
Color brownish olive, with a dusky dorsal line and often some blackish

spots ;
two black lateral bands nearly parallel, the one from the upper-

angle of the opercle straight to the caudal, sometimes broken into spots

behind, the lower broader, extending from snout through eye, curved

downward along the belly and extending to the caudal, where it ends in

a black spot ;
between these bands a bright, silvery area

; belly below

the lower band abruptly silvery ;
females obscurely marked. Males in

spring with the belly and the interspace between the lateral bands bright

scarlet; bases of the vertical fins also scarlet; in high coloration the

body is everywhere minutely tuberculate and the fins are bright yellow.

Length 2 to 3 inches. Ohio and Michigan to Iowa and Northern Ala-

bama
;
also common at Freeport, Maine, (Kendall and Smith.) Abundant

in small clear streams; one of the most beautiful of our fishes, especially

attractive in aquaria, (tpvdpoc;, red; yacrr^p, belly.)

Luxilus or Chrosomus erjjthrogasler, RAFINESQUE, Ichth. Oh., 47, 1820, Ohio River.

Chrosomus pyrrhogaster, JORDAN, Man. Vert., Ed. 1, 284, 1876, White River, Indiana. (Coll.

Jordan.)

Luxilus erythrogaster, KIRTLAND, Bost. Jonrn. Nat. Hist., iv, 23, 1844.

Leuciscus erythrogaster, GUNTHER, Cat., vn, 247, 1868.

Chrosomus erythrogaster, JORDAN & GILBERT, Synopsis, 153, 1883; COPE, Cypr. Penn., 391, 1868.

Represented in the Susquehanna River by

334a. CHROSOMUS ERYTHROGASTER EOS (Cope).

Head 4; depth 5. D. 8; A. 8. Lateral line 77; teeth 5-5. Body slen-

derer than the preceding; the lateral line less distinct, often entirely

wanting. Male with the two black lateral bands uniting on the caudal

peduncle, the lower broader and decurved, the upper narrow and

straight. Length 2| inches. Susquehanna River. (??, sunrise.)

Chrosomus eos, COPE, Proc. Ac. Nat. Sci. Phila., 1861, 523, Meshoppen Creek, Susquehanna
County, Pennsylvania ; COPE, Cypr. Penn., 391, 1868

;
JORDAN & GILBERT, Synopsis, 154,

1883. (Coll. Cope.)

335. CHROSOMUS DAKOTENSIS, Evermann & Cox.

Head 3f ; depth 4i ; eye 3i ;
snout 4|. D. 8

;
A. 8

;
scales about 80, 24

in a cross series
;
teeth 4-4, with slight grinding surface. Body moder-

ately stout, head heavy, caudal peduncle shorter than in related species.

Eye moderate
;
interorbital width 3 in head. Mouth small and oblique ;

maxillary short, not nearly reaching vertical at front of eye, its length
1 in eye; lower jaw projecting; fins moderate; height of dorsal 1| in

head, its origin behind the base of ventrals a distance greater than

length of snout
; anal similar to dorsal

; pectorals short, li in head
;

ventrals very short, not reaching anal. Color as in C. erythrogaster,

except that the back is darker and the upper dark line is continuous and
not at all broken up into spots; the lower black line is more distinct,

broader, and does not end in a black spot. Length 2 inches. Missouri
River basin, in Nebraska and South Dakota.

Chrosomus dakotewis, EVERMANN & Cox, Kept. U. S. Fish Comm., xix, 1895, Crow Creek,
Chamberlain, South Dakota. (Type, No. 45680. Coll. Evermann, Rutter, & Cox.)



Jordan and Krermiiun. Fishes of North America. L'l 1

336. I'HROSOMUS OREAS, Cope.

Head 4
; depth 4J. D. 8

;
A. 8. Lateral line 67

;
teeth 5-5. Snout, pre-

orbital, and maxillary a little longer than in C. erythrogaster. Coloration
similar to that of Chrosomits crytkrogftfter, except for the difference in pat-

tern, the upper band beginning opposite the vent and extending back-
ward to middle of caudal, ending in a black spot; lower band extending
from snout through eye downward and backward, ceasing at base of

anal; back clear olive-green, with dark spots and crossbars; belly,

interspace between the lateral bands, and bases of vertical fins bright
crimson

;
tins otherwise yellow. Length 2| inches. Head waters of

Roanoke River. The most brilliant of the genus, locally abundant in

mountain streams. Specimens of erythroyaster approaching oreas in

coloration are also found in clear tributaries of the Tennessee River, in

Alabama, (oreas, opemf, a mountain nymph.)
<'hrs<,,ni<* nreas, COPE, Journ. Ac. Nat. Sci. Phila., 1868, 233. Head of Roanoke River,

Montgomery County, Virginia; (Coll. Cope); JORDAN & GILBERT, Synopsis, 154, 1883;

JORDAN, Bull. U. S. Fish Coinm., vin, 1888, 121.

106. ALGANSEA, Girard.

Algansea, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 184, (tincella).

This genus is very closely related to Hybognathus, differing chiefly in

the small size of the scales, there being 55 to 70 in the course of the

lateral line; preorbital bones very wide, as in Hybognathus ; teeth 4-4,

scarcely hooked, with rather broad grinding surface
;
intestinal canal

elongate; peritoneum black. Mountains of Mexico. (A coined name.)

a. Scales very small, about 70 iu the lateral line; body and head robust.

6. Dorsal inserted over ventrals; maxillary not reaching eye. TINCELLA, 337.

bb. Dorsal inserted rather before ventrals; maxillary reaching front of eye. DUQESI, 338.

a. Scales moderate, 55 to 60 in the lateral line; eye small. SALLF.I, 339.

337. ALGANSEA TINCELLA (Cuvier & Valenciennes).

Head 3f ; depth 33
;
scales 17-70-9; teeth 4-4. Body stoutish, the head

heavy. Mouth moderate, oblique, the maxillary not reaching to the eye ;

jaws about equal; eye rather small; fins small, the caudal short.

Dorsal inserted just over ventrals. Scales quite small, firmly attached

and not closely imbricated, as in Mylocheilus and Gila. Coloration dark,

plain; fins unspotted. Length 6 inches. Lakes about the City of

Mexico, (diminutive of tinea, a tench.)

Leuciscus tincella, CUVIER & VALENCIENNES, xvn, 323, 1844, City of Mexico; GPNTHER, Cat.,

vn, 244, 1868. (Specimens, No. 2753, U. S. N. M.; original type in Museum of Pane. Coll.

Maj.Wm. Rich.)
Leucus tincella, JORDAN & GILBERT, Synopsis, 245, 1883.

338. ALGANSEA DUGESI, Bean.

Head 4; depth 4; eye 5|. D. 7; A. 6; scales 18-69 to 72-13. Teeth

4-4, slightly hooked, with well-developed grinding surface. Gill rakers

4+15. Body robust. Lower jaw slightly included, with a small knob at

the symphysis; maxillary reaching opposite front of eye. Dorsal

inserted somewhat before ventrals at a point midway between snout and

base of caudal; lower fins short; caudal large. Scales very small and

crowded anteriorly, larger behind; lateral line sharply decurved over

pectoral. Dusky brown
;
sides of head silvery, a very faint dusky spot at
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base of caudal; upper fins dusky, unmarked. Length 6| inches. Cen-

tral Mexico, in streams tributary to Rio de Lerma
;
our specimens col-

lected by Mr. Woolman, at Salamanca. Very close to A. tinceUa, but

probably distinct. (Named for Professor Alfredo Duges, who collected

the types.)

Algansea dugesi, BEAN, Proc. U. S. Nat. Mus., 1892, 283, Guanajuato, Lake Yuriria. (Type,

Nos. 41818 and 43764.)

339. ALGANSEA SALL.EI (Giinther).

Head 4
; depth 3

j eye 5. D. 7; A. 6. Lateral line 54
j
teeth 4-4, long,

curved, with grinding surface. Caudal peduncle not quite twice as iong
as deep. No barbels. Snout obtusely conical, longer than the eye.

Upper jaw slightly overlapping the lower. Maxillary not extending to

the eye. Dorsal immediately behind ventrals. Fins short. Intestinal

canal with few convolutions. Brownish, green above, minutely dotted

with black along the sides. Length Scinches. Streams of central Mexico.

(Giinther.) (Named for M. Salle, a collector in Mexico, who obtained

the types.)

Ceratichthys sallsel, GUNTHER, Cat.,vn, 484, 1868, Cuernavaca, Mexico.

Zophendum awtrale,* JORDAN, Proc. U. S. Nat. Mus., 1870, 300, Lake Tupataro. (Type, Nos.

23130 and 23131. Coll. Prof. A. Duges.) JORDAN & GILBERT, Synopsis, 154, 1883.

Hudsonius salleei, JORDAN, Proc. U. S. Nat. Mus., 1879, 226.

Cliola eallsei, JORDAN & GILBERT, Synopsis, 164, 1883.

107. HYBOGNATHUS, Agassiz

Hybognaihus, AGASSIZ, Amer. Journ. Sci. Arts, 1855, 223, (nuchalis).

Dionda, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 177, (episcopa).

Algoma, GIRARD, I. c., 180, (amara).

Body elongate, somewhat compressed. Mouth horizontal, the jaws
normal, sharp-edged; lower jaw with a slight, hard protuberance in front;
no barbel; upper jaw protractile. Teeth 4-4, cul triform, Avith oblique

grinding surface and little if any hook. Alimentary canal elongate, 3 to

10 times the length of the body. Peritoneum black. Scales large ;
lateral

line continuous. Dorsal inserted before- ventrals. Anal basis short.

Size moderate. Sexual changes very slight, no red or black pigment dis-

tinguishing the males in spring. Species numerous ; mostly southwestern,
and not well known. (v(36s , gibbous ; yvdOos, jaw.)

HYBOGNATHUS :

a. Teeth comparatively long and scarcely hooked
; silvery species, usually more than 3%

inches in length when adult
;
scales about 38.

b. Suborbitals broad, the anterior not more than twice as long as deep.

c. Mouth narrow, its cleft not reaching nearly to eye ;
lower jaw shorter than upper,

obtuse at tip. NUCHALIS, 340.

cc. Mouth wide, its cleft about reaching eye ; jaws subequal, the lower acutish at tip.

ARGYRITIS, oil.

bb. Suborbitals narrow, the anterior about 3 times as long as deep ;
mouth rather small.

iiAY i, 342.

*
Algansea australis, (Jordan). Head 4; depth 4%. D. 8; A. 7. Scales 10-5G-8. Teeth 4-4.

Body rather elongate, formed as in Camposloma anomalum, somewhat compressed, the back
somewhat elevated and rounded anteriorly. Head rather large, slightly depressed above. Mouth
moderate, low

;
the lower jaw slightly included

;
the premaxillary below the level of the eye;

maxillary just reaching the front of the eye. Lower jaw thin-edged, with a slight symphyseal
knob. Eye small, 6 iu head. Scales small. Lateral line complete, decurved. Dorsal slightly
behind ventrals. Dusky bluish above ; everywhere with dark points ;

a black spot at base of
caudal. Length 7 inches. Lake Tupataro, Guanajuato, Mexico, a tributary of Rio Lerma, west
of the Sierra Madre. Doubtless the adult of Algansea sallsei.
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DIONDA (a coined name) :

aa. Teeth comparatively short, distinctly hooked
; suborbitals moderate

; plumbeous species,

usually \vith dark lateral band, the adult less than 3 inches long.
d. Scales in lateral line 32 to 43.

<>. Body rather slender, the depth 4 to 4% in length.

/. Scales large, 32 to 34 in lateral line. SERENA, 343.

ff. Scales smaller, usually 37 to 40 in the lateral line.

g. Sides with a dark lateral band, ending in a more or less distinct dark spot
at base of caudal.

7t. Cleft of mouth about 5 in head
; snout bluntish. KPISCOPA, 344.

hh. Cleft of mouth about 4 in head, the snout more acute. NUBILA, 345.

gg. Sides without distinct dark lateral band or caudal spot ; body elliptical in

outline
; eye 3% in head, rather longer than snout. AMARA, 346.

ee. Body rather stout, the depth 3% to 3% in length ;
scales about 37

;
sides with

dusky band and caudal spot. MELANOPS, 347.

II. Scales in lateral line 50 to 60
; body rather slender, the depth 4% in length.

PLUMBEA, 348.

Subgenus HYBOGNATHUS.

840. HYBOGNATHUS NUCHALIS, Agassis.

(SILVERY MINNOW.)

Head 4| to 5
; depth 4i ; eye 4. D. 8

;
A. 7. Teeth 4-4

;
scales 5-38-4.

Body elongate, comparatively slender. Head moderate, rather short, the

profile evenly curved
;
suborbitals broad, the anterior about twice as long

as deep. Eye moderate, rather longer than muzzle. Upper jaw heavy ;

lower jaw thin. Scales large and silvery. Lateral line decurved
;
12 to

14 large scales in front of dorsal. Intestines very long, 7 to 10 times

length of body. Olivaceous green above, translucent in life; sides clear

silvery, with bright reflections
;

fins unspotted, coloration becoming

dusky in specimens living in dark waters. Length 4 to 7 inches. A
graceful minnow, abundant in clear streams from the Delaware and Neuse

to the Upper Missouri and southward to Georgia and Texas
;
common in

or near large rivers. Variable; tangible varieties are : subspecies placita,

(Girard),from the Arkansas and Missouri rivers, the eye smaller, 5 in

head; the snout depressed and blunt, with very small mouth; subspecies

reyia, (Girard), Potomac River, more than 6 inches long (western forms

are usually less), with deeper body and larger eye, 3f in head
;
the form

called osmerinus, from Delaware River, is not evidently different from

nuchalis, which is the common form of the Missouri Valley, (nuchalis,

pertaining to the nape.)

Hijbognathus nuchalis, AGASSIZ, Amer. Journ. Sci. Arts, 1855, 224, Quincy, Illinois. (Coll. Dr.

Watson.) Ci'NTHER, Cat., vn, 184, 18G8
;
JORDAN & GILBERT, Synopsis, 156, 1883.

Hybogmdhns placilus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 182, sluices of the Arkansas

River, Fort Makee, Arkansas. (Type, No. 87. Coll. Dr. Suckley.)

nylutgnatlau craiwi, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 182, Fort Pierre, Nebraska.

(Coll. Dr. Evans.)

Hijbngnatltm regius, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 209, Potomac River. (Coll.

Girard.) GI-NTHER, Cat., vn, 185, 1868.

Hylognathm osmerinus, COPE, Proc. Amer. Phil. Soc. Phila., 1870, 466, Raritan River, New

Jersey. (Coll. C. C. Abbott.)
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341. HYBOGNATHtS ABGYRITIS, Girard.

Mouth wider than in H. nuchalis, its cleft reaching to opposite front of

eye ; jaws subequal, the lower acutish at tip ;
suborbitals broad, the

anterior about twice as long as deep. Silvery. Length 4 inches. Very
close to H. nuchalis into which it may intergrade. Upper Missouri region
and Red River of the North, (argyritis, ap-yvptns, silvery.)

Hybognafhus argyriti*, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 182, Milk River.

342. HYBOGNATHTJS HAYI, Jordan.

Head 4f ; depth 4
; eye 3| ;

snout 4. D. 8; A. 8
;
scales 5-36-3

;
teeth

4-4. Body rather slenderer than in H. nuchalis, the profile more rapidly
declined. Head small and low

;
snout short, less obtuse than in nuclialisj

eye large ; maxillary 5 in head, not quite reaching eye ;
suborbital bones

very narrow, the anterior 3 times as long as deep. Scales and fins essen-

tially as in H. nuchalis
;
color the same

;
intestine shorter, 4^ to 7-J times

body. Length 4 inches. Lower Mississippi and neighboring rivers,

known from Pearl River, from Memphis, Tennessee, and from streams in

Mississippi. Perhaps a variety of H. nuchalis. (Named for Dr. Oliver

P. Hay, discoverer of the species.)

Hybognatlms argyritis, HAY, Bull. TJ. S. Fish Comm., n, 1882, 68, not of GIRARD
;
JORDAN & GIL-

BERT, Synopsis, 968, 1883.

Eybognalkus liayi, JORDAN, Proc. U. S. Nat. Mus., 1884, 548, Pearl River, Jackson, Missis-

. sippi. (Type, -No. 32306. Coll. Hay.)

Subgenus DIONDA, Girard.

843. HYBOGNATHUS SERENA (Girard).

Head 4f ; depth 4
; eye 3J-. D. 8

;
A. 8

;
scales 5-32 to 34-3. Eye large,

a little less than interorbital width. Ventral fin nearly reaching vent.

Color dusky, with a black lateral band
;
fins plain. Length 2 inches.

Rivers of Western Texas
;
with the next, from which it may be known by

the larger scales, (serenus, serene.)

Dionda serena, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 177, Sabinal River, Texas. (Tjpe,

No. 43. Coll. Kennorly.)
Dionda papalis, GIRARD, Proc. Ac. Nat Sci. Phila., 1856, 178, Delaware Creek, a tributary

of Pecos River, Texas. (Coll. Capt. Pope.)
Dionda chnjsitis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 178, Live Oak Creek, a tributary

of Pecos River. (Coll. Clark.)

Hybognathusni^rotseniata, COPE, Bull. U. S. Nat. Mus., xvn, 37, 1881, Wallace Creek, a tribu-

tary of Medina River, Texas
;
JORDAN & GILBERT, Synopsis, 156, 1883.

344. HYBOONATHUS EPISCOPA (Girard).

Head 4i; depth 4|to 4|; eye large, 2f to 3i. D. 8; A. 8; scales 9-37 to 41-4.

Slender, fusiform in profile, and compressed, with the back slightly
arched. Head large, the snout decurved to the small, terminal mouth, the

maxillary reaching about half way to the eye. Dusky above, a blackish

band along the sides, ending in a dusky blotch at base of caudal; fins

yellowish, unmarked; scales with fine black dots. Length 3 inches.

Rivers of Western Texas and Northeastern Mexico from Rio Comal to Rio
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Grande
;
abundant. (emaKOKoc , bishop or pope, a remote allusion to Cap-

tain, afterwards General, John Pope, in charge of the party by which the

species was collected.)

Dionda episcopa, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 177, headwaters of Pecos River,
and Comanche Spring, tributary to Rio Grande. (Type, No. 4o. Coll. Capt. Pope.)

Dionda texensis, GIRARD, Proc. Ac. Nat. Sci. Phila., 185G, 177, Nueces River, Texas. (Type,
No. 44. Coll. Clark.)

? Dionda argentosai, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 178, San Felipe Creek and Devil

River, tributaries of the Rio Grande, in Texas. (Type, No. 32. Coll. Clark.)

HyboijnatJius Jlu-'qtonii*, COPE, Bull. U. S. Nat. Mus., xvn, 36, 1880, Johnson's Fork of Llano

River, in Kimble County, Texas; JORDAN & GILBERT, Synopsis, 156, 1883.

? Hybognatlm* (I>i<>ix In) jmnctifer*, GARMAN, Bull. Mus. Comp. Zool., vm, 89, 1881, Parras, and

spring near Saltillo, Coahuila, Mexico; JORDAN & GILBERT, Synopsis, 884, 1883.

HHbfigtintlms <'ii-!U* 3
, COPE, Trans. Amer. Philo. Soc., 1884, 167, Monterey, New Leon.

HybognalJiHn episcopw, JORDAN & GILBERT, Synopsis, 150, 1883.

Dionda punctifer and episcopa, EVERMANN & KENDALL, Bull U. S. Fish Comm., xn, 1892, 99.

345. HYBOGNATHUS NUBILA (Forbes).

Head4|; depth 4; eye 3. D. 8; A. 9; scales 5-37-3; teeth 4-4, little

hooked. Head narrow; mouth inferior and horizontal. Lateral line

anteriorly deflexed. Eye large, rather longer than muzzle. 14 scales

before dorsal. Color very dark; a dark lateral band from muzzle to base
of caudal; fins all plain. Length 2i inches. Western Illinois, west to

Wyoming, and southwest to the Ozark region, abundant. Close to H.

ejmcopa, but differing in the more pointed snout and larger mouth, the
cleft 4 in. head, not 5 as in H. episcopa. (nubilus, dusky.)

Albnrnops nubiln*, FORBES, Bull. 111. Lab. Nat. Hist., IT, 56, 1878, Rock River, Ogle County,
Illinois. (Type, No. 28410. Coll. Forbes.)

Cliola nubila, JORDAN & GILBERT, Synopsis, 167, 1883.

346. HYBOGNATHUS AMARA (Girard).

Head 4
; depth 4

; eye %. Dorsal 8
;
A. 7

;
lateral line 35 to 38

;
teeth 4-4.

Body elliptical, rather chubby. Head short and blunt; front convex.

Suborbital bones rather narrow. Eye moderate, about as long as snout.

Scales moderate, 16 in front of the dorsal. Silvery ;
no dark lateral band,

nor caudal spot. Rio Grande. Possibly the young of H. nuchalis or some
similar species; perhaps identical with H. argentosa. (amarus, bitter, the

type being found in brackish water.)

Algoma amara, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 180, Lagoon near Fort Brown,
Texas. (Type, No. 149. Coll. Clark.)

Algamafluvuxtilw, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 181, near Monterey, New Leon;

GIRARD, U. S. & Hex. Bound. Surv., Zool., 45, pi. xxvn, figs. 17-20, 1859. (Coll. Couch.)

HybognathnsJJnriatiUs, JORDAN & GILBERT, Synopsis, 157. In Girard's figure, ftnviatUu has smaller

scales than amara, about 40 in lateral line, but the plates of the Mexican Boundary Survey
are very untrustworthy.

Hybognathus amarus, JORDAN & GILBERT, Synopsis, 156, 1883.

'One of the types of D. argentosa, recently examined, gives: Head 3; depth 3%; eye 3%,
and is heavier and stouter than typical episcopa ;

the dorsal is less anterior. Possibly a distinct

species.

'Hybognathuspunctifer, GARMAN, from Laguna del Muerte, Coahuila is not evidently different.

Scales 6-40-3. Head 4; depth 4; the form stouter than in II. episcopa.

3
Hitbogn(it)iHs ciKtlis, COPE, from Monterey, New Leon, is also not appreciably different.

Lateral stripe faint or obsolete; depth ofbody equal to length of head, 5% in total with caudal;

eye 3% in head; pectorals not reaching vcntrals.

All these last (argentosa, punctifer, civilis) may belong to a distinct species, (HfboftaOuU argcn-

tosa), allied to //. episcopa, but stouter, with smaller eye, and the lateral band faint or obsolete,

the '
'sides silvery as if painted with quicksilver."
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347. HYBOGNATHUS MELANOPS (Girard).

Head 4 to 4J ; depth 3| to 3f . D. 8
;
A. 7

;
scales 7-36 to 38-4

;
teeth 4-4.

Body deeper than in related species ;
snout rounded

; eye medium. Black-

ish above, sides smoky, with black dots
;
a black spot at base of caudal.

Length 2| inches. Streams of Coahuila, Chihuahua, and Nuevo Leon.

Two specimens collected by Mr. Woolman in Chihuahua River agree with

H. episcopa in all respects except that the depth is 3f and the scales 42 or

43. It is doubtful whether the two species are really distinct, (//tvlaf,

black; i//, eye.)

Dionda melanops, GIKARD, Proc. Ac. Nat. Sci. Phila., 1856, 178, Buena Vista, Coahuila.

(Type, No. 41. Coll. Couch.)

DioarfacoMc/u,GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 178, Guajuco, Monterey, andCadereita,
New Leon. (Type, No. 103, (20227). Coll. Miillhausen.)

Hylognathus melanops, JORDAN, Bull. U. S. Geol. Surv., iv, No. 2, 402, 1878.

348. HYBOGNATHUS PLUMBEA* (Girard).

Head 4frj depth 4fc. D. 8; A. 7
;
lateral line 53 to 58. Body rather slen-.

der. Head moderate, rounded in front. Lower jaw included. Dorsal

inserted before ventrals. Color uniform, sometimes a black spot at the

base of the caudal. Tributaries of Arkansas River in Indian Territory.

(Girard.) (plumbeus, lead-colored.)

Dionda plumbea, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 178, Canadian River. (Coll.

Mollhausen.

Dionda spadicea, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 178, Fort Smith, Arkansas. (Coll.

Mollhausen.)

Dionda grisea, GIRARD, Pacific R. E. Surv., x, 230, pi. LII, figs. 6-10, 1858, 20 miles west of

Choctaw Agency. (Coll. Mollhausen.)

Zophendum plumbeum, JORDAN & GILBERT, Synopsis, 155, 1883.

108. PIMEPHALES, Rafinesque.

(FAT-HEADS.)

Pimephales, RAFINESQUE, Ichth. Oh., 52, 1820, (promelas).

Hyborhynchm, AGASSIZ, Amer. Journ. Sci. Arts, 1855, 22, (notatus).

Coliscus, COPE, Hayden's Rept. Geol. Surv. of Wyoming, 1872,437, (parietalis young of promelas).

Body rather robust, little compressed. Head short and rounded. Mouth

small, inferior
; upper jaw protractile ;

no barbel. Teeth 4-4, with oblique

grinding surface, usually but one of the teeth hooked. Dorsal over ven-

trals, its first (rudimentary) ray separated from the rest by membrane,
not adnate to it, as usual in minnows

;
this character is most distinct in

adult males, in which the skin of the first ray is thickened. Anal basis

short. Intestinal canal elongate. Peritoneum black. PseudobranchiaB

present. Scales rather small. Lateral line complete or variously incom-

plete. Size small. Breeding males with much black pigment and with

large warts on the head. (TTI/LIE^, fat
; /ce^aA^, head.)

a. Lateral line more or less incomplete ; body very short and stout. PROMELAS, 349.

aa. Lateral line complete ; body moderately elongate. NOTATUS, 350.

*The nominal species here united as Hyboynathus plumbea are all unknown to us. Girard

figures all of them as having small scales, some 53 to 58 in the lateral line. In general appear-
ance these figures seem to agree, and except for the scales, they seem to be close to the other

species called Dionda. It is possible that their relations are with Algansea rather than Dionda.
It may also be that the scales are erroneously figured by Girard.
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349. PIMEPHALES PROMELAS, Rafinesque.

(FAT-HEAD; BLACK-HEAD MINNOW.)

Head 4; depth 4; D.I, 7; A.7; scales 7-43 to 47-6; teeth 4-4. Body
very short and deep. Head short, everywhere convex, almost golmlar
in adult males. Mouth small, inferior, horizontal. Scales deep, closely
imbricated. Lateral line extremely variable, sometimes nearly complete

(conferlus), sometimes almost wanting, (typical promelas}. Olivaceous, the

dorsal with a large black bar across it, nearly half way up, most distinct

anteriorly, appearing as a simple dusky shade in the young. Male

fish dusky, the head jet-black, with several large tubercles on the snout

in spring; a dusky shade along sides of caudal peduncle. Length 2| inches.

Lake Chaniplain to Kentucky, Dakota, and the Rio Grande; abundant in

sluggish brooks, especially in the Missouri Basin. Varies greatly with

age, sex, and season. (7rp6, before; ///\af, black.)

Pimephales promelas, RAFINESQUE, Ichth. Oh., 63, 1820, pond near Lexington, Kentucky;

(Coll. Wm. M. Clifford); GUNTHER, Cat., vn, 181, 1868
;
JORDAN & GILBERT, Synopsis, 158,

1883.

Pimephales fasciatus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 180, Yellowstone River. (Coll.

Hayden.)

Planjyms melanocephalus, ABBOTT, Proc. Ac. Nat. Sci. Phila., 1860,325, Lake Whittlesey, Min-

nesota. (Type, No. 3374. Coll. Abbott.)

Pimephales milesi* COPE, Proc. Ac. Nat. Sci. Phila., 1864, 282, Grosse Isle, Detroit River,

Michigan. (Coll. Miles.) GUNTHER, Cat., vn, 181, 1868.

Pvmephales ayassizii, COPE, Cypr. Penn., 394, 1866, Miami River, tributary near Rich-

mond, Indiana.

Coliscus parielalis, COPE, Hayden's Report for 1870, Geolog. Surv. of Wyoming, 437, 1871, Saint

Joseph, Missouri. (Coll. Hayden.) JORDAN & GILBERT, Synopsis, 158, 1883.

Represented in Arkansas and Indian Territory by the closely related

349a. PIMEPHALES PROMELAS MACULOSUS (Girard).

Diifers only in having the lateral line better developed ;
the pores want-

ing on less than half the scales. Coloration, so far as known, as in P.

promelas. Arkansas River, locally abundant, probably in other streams

from Kansas to Texas, (maculosus, spotted.)

Pimephales maculosus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 180, Sluices of Arkansas River,

Fort Makee, Arkansas; (Type, No. 153, (2729). Coll. Bec-kwith.) GIRAUD, Pac. R. R.

Surv., x, 234, 1858.

Hyborhynchus nigellv*, COPE, Zool. Wheeler Surv., v, 671, 1875, (1876), Arkansas River, Pueblo,

Colorado. (Type, Nos. 15793 and 15784. Coll. Aiken.)

Hyborhynchus confertm, JORDAN & GILBERT, in part, Synopsis, 159, 1883.

Represented in the Rio Grande basin by

349b. PIMEPHALES PROMELAS CONFERTUS (Girard).

Similar to the variety maculosus, but more chubby, and the male appar-

ently differently colored. An adult male from the Chihuahua River, col-

lected by Mr. Woolman, is black, with two broad white cross bands, the

one across the gill opening, including edge of opercle and shoulder

girdle ;
the other under front of dorsal. Another band, less distinct,

^Pimephales miUsi may be a tangible variety; the scales are said to be 40 ^ithonly 3 series

between the lateral line and the ventrals, while there are usually 6 to 7 in P. promelas.
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across base of caudal
; pectoral fins white, except the black outer edge,

which is followed by a narrow, sharply-defined streak of bright silvery;

other fins white, the middle portions black
;
head all black. Lateral line

complete, (confertus, compact.)

Hyborhynchm confertus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 179, (9), Hurrah Creek, a

tributary of Pecos River, Texas. (Coll. Mollhausen.) JORDAN & GILBERT, in part,

Synopsis, 159, 1883.

350. PIMEPEALES NOTATUS* (Rafinesque).

(BLUNT-NOSED MINNOW.)

Head 4^; depth 5; D. T, 8
;
A. 7

;
scales 6-45-4

;
teeth 4-4. Body rather

elongate, not elevated, moderately compressed. Head moderate
;
the muz-

zle blunt and convex
; top of the head depressed. Cheeks vertical. Mouth

small, inferior, horizontal. Fins small; the dorsal moderate, the first ray

distinct and spine-like in the male, slender in the female; anal small,

caudal fin short. Scales moderate, deep, closely imbricated
;
scales in

front of dorsal small and crowded, in 23 rows. Eye moderate. Color oli-

vaceous, little silvery ;
sides bluish

;
a black spot on the dorsal fin in front,

near the base, less distinct than in Cliola vigilax; a dusky shade at base

of caudal
;
fins often reddish

;
males in spring with the black on the dorsal

more extended and the head wholly black
;
snout with about 14 dispro-

portionately large tubercles. Length 4 inches. Quebec to Delaware,

Kentucky, Alabama, Arkansas, and northward to the Dakotas
; generally

very abundant in small streams west of the Alleghanies. (notatus, noted

or spotted.)

Minnilus notatus, RAFINESQUE, Ichth. Oh., 47, 1820, Ohio River.

Catoslomm melanotus, RAFINESQUE, Ichth. Oh., 58, 1820, Ohio River.

Hyborhynchm perspicuus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 185, Arkansas River, Fort

Smith. (Type, No. 144. Coll. Shumard.)

Hyborhynchm tenelluK, GIRARD, 1. c., 179, Choctaw Agency. (Coll. Mollhausen.)

Hyborkynchus puniceus, GIRARD, /. c., 179, Antelope Creek, Canadian River. (Coll.

Kennerly.)

Hybopsis hsematurus, COPE, Cypr. Penn., 382, 1866, St. Joseph River, Michigan ; Michigan

City, Indiana.

Hyborhynchus supercilious, COPE, Journ. Ac. Nat. Sci. Phila., 1868, 234
;
Kanawha River. (Breed-

ing males with the lips thickened). (Type, No. 20532. Coll. Cope.) JORDAN & GILBERT,

Synopsis, 160, 1883.

Hyborhynchm notaius, GUNTHER, Cat., vn, 182, 1868; JORDAN & GILBERT, Synopsis, 159, 1883.

Hybognathus perspicuus,GvXTHER, Cat., VII, 185, 1868.

Leuciscus hsematurm, GUNTHER, Cat., vn, 259, 1868.

Cliola hsematura, JORDAN & GILBERT, Synopsis, 166, 1883.

109. MYLOPHARODON, Ayres.

Mylopharodon, AYRES, Proc. Cal. Ac. Nat. Sci., 1855, 33, (robustus). .

Body elongate ;
head large, pike-like, the upper jaw not protractile;

no barbel. Teeth 2, 4-5, 2
;
2 or 3 of the teeth in the main row molar,

*The following nominal species is probably the young of Pimephales notatus: Hybopsis hsema-

turus, COVE. Head 4; depth 4f; eye 3%. D. 8
;
A. 7; scales 7-44-4; teeth 4-4, littlehooked. Head

moderate, the muzzle little obtuse. Mouth moderate, terminal, oblique, the maxillary reaching
orbit

; temporal region rounded. Scales rather small, 21 rows in front of dorsal. Lateral line

slightly decurved. Plumbeous above
;
head blackish

;
a faint dusky lateral band, ending in a

dunky spot at root of caudal fin
;
caudal fin dull red

;
fina otherwise plain. Length 3 inches.

Streams about the head of Lake Michigan. Said to be abundant. (Cope.) (cu/aa, blood ; ovpa, tail.)
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truncate or bluntly rounded at the apex, much enlarged. Mouth terminal,
rather large, with thickened lips. Scales rather small

j lateral line con-
tinuous. Dorsal fin inserted behind the ventrals. Anal basis short. Size

very large. Pacific slope. This genus resembles Mylocheilus, from which
it differs in the nonprotractility of the upper jaw. Both represent a

comparatively primitive type of Cyprinida, allied to Asiatic forms.
( Short-

ened from Mylopharyngo(lon/>iv%oc, grinder; 0apvyf, pharynx; <VJo?V, tooth.)

851. MYLOPHARODON CONOCEPHALUS (Baird & Girarcl).

Head 3
; depth 4| ; eye 7. D. 8; A. 8; scales 17-74-7. Body elongate,

subfusiform, compressed. Head broad and depressed, the snout tapering.
Mouth horizontal, the jaws about equal, the maxillary extending to eye.

Eye small, 2 in snout
; preorbital elongate. Interorbital space as long as

maxillary, 3 in head. Scales rather small, loosely imbricated. Dorsal fin

a little behind ventrals. Caudal fin 1 in head, the lower lobe very long,

longer than upper; caudal peduncle very long, 4$ in length. Color dark,

paler below, no red. Length 2 to 3 feet. Sacramento and San Joaquin
rivers; not very common; next to the species of Ptychocheilus, the largest
of our Cyprinidce. (K&VOC, cone; Ketyaty, head.)

Gila conocephala, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 134, San Joaquin River.

(Coll. Heermann.)

Mijlopliarodon robmtus, AYRES, Proc. Cal. Ac. Nat. Sci., 1855, 33, San Francisco. (Coll. Ayres.)

Mylopliarodon conocephalus and rolustus, GIRARD, Pac. R. R. Surv., x, 216, 1858.

Mylopharodon conocepltalm, GtJNTHER, Cat., vu, 26; JORDAN & GILBERT, Synopsis, 225, 1883.

no. MYLOCHEILUS, Agassiz.

Mylocheilus, AGASSIZ, Amer. Journ. Sci. Arts., 1855, 229, (lateralis).

Body elongate, not elevated, little compressed. Head rather short,

conic, somewhat pointed. Mouth rather small, little oblique, the lower

jaw included; maxillary with a small barbel at its end; upper jaw pro-

tractile. Scales moderate, not closely imbricated. Lateral line decurved.

Dorsal fin beginning nearly opposite ventrals. Caudal fin with the rudi-

mentary rays little developed. Anal basis short. Intestinal canal about

as long as body. Teeth 2, 5-5, 2, or 2, 5-4, 2, those in the main row hooked

in the young ;
2 or 3 of these becoming molar with age, much enlarged,

blunt and truncate above. (A third deciduous row sometimes present,

according to Girard, in thL> genus and in Mylopliarodon ;
we have seen

nothing of the kind.) Size large. Pacific Slope. (fiMoc, grinder ; ,rf^o?,

lip.)

352. MYLOCHEILUS CATTRINUS (Richardson).

(COLUMBIA CHUB.)

Head 4|; depth 4i; eye 5; snout 3|. D.8; A. 8; scales 12-77-7; teeth

1, or 2, 5-5, 2 or 1. Interorbital space broad, convex. Mouth horizontal

or nearly so, the maxillary not reaching the front of the eye; suborbital

bones wide
; preorbital elongate. Teeth hooked in the young, some of

them becoming stump-like with age. Color dark above
;
sides silvery, a

dark lateral band; below this a pale stripe, under which is a, dark stripe,

which extends about to the vent
;
fins plain ; belly and pale stripe red in
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spring males. Length 12 inches. Streams of Oregon and Washington,
from Frazer River, southward, ascending Clark's Fork of the Columbia
as far as Flathead Lake, (Evermann), and Snake River to Shoshone Falls,

(Gilbert & Evermann); often entering the sea; abundant northward;

frequents the spawning beds of the salmon where it devours their eggs.

Specimens from Nanaimo sent us by Mr. Ashdown H. Green, who says
that this is the only Cyprinoid found in Vancouver Island, (caurus, the

northwest wind, hence caurinus, north western.)

Cyprinus (Leuciscus) caurinus, RICHARDSON, Fauna Boreali Amer., in, 304, 183G, Columbia River
at Fort Vancouver.

MylocheUns fralerculus,* GIRABD, Proc. Ac. Nat. Sci. Phila., 1856, 158, said to be from Monterey,
California, probably erroneously. (Type, No. 211 (27G8). Coll. Trowbridge.)

Mylocheilus lateralis, AGASSIZ & PICKERING, Amer. Journ. Sci. Arts, 1855, 299, Columbia River at

Fort Vancouver. (Type, No. 212. Coll. Suckley.)
Leucosomus caurinus, GUNTHER, Cat., vn, 270,1868.

Mylocheilus caurinus, JORDAN & GILBERT, Synopsis, 224, 1883
; EVERMANN, Bull. U. S. Fish Comm.,

xi, 1891, 43, pi. 19, fig. 2.

in. STYPODON, Garmaii.

Slypodon, GARMAN, Bull.Mus. Comp. Zool., vin, 90,1881, (signifer).

Body oblong, compressed, covered with large, deciduous scales. Lateral

line complete, decurved. Dorsal and anal fins short. Mouth small,
anterior

; premaxillaries protractile ;
fold of lower lip not crossing the

symphysis ;
lower jaw trenchant, without horny covering ;

no barbels.

Gill rakers short. Pharyngeals strong. Teeth 3-3, of the Hylocliertn*

type, more or less cylindrical, with rounded grinding surfaces
; posterior,

more slender and subconical. (OTVTTOS, stump ; bdvi>G, tooth.)

353. STYPODON SIGNIFEB, Garman.

Head 3; depth 3|. D. 8
;
A. 8. Scales 6-35-2. " Teeth 3-3, stout, stump-

like, with convex summits." Dorsal and ventral outlines similar
; eye large,

longer than snout. Mouth oblique, the maxillary not reaching front of

eye ;
lower jaw the longer. Pectorals not reaching ventrals, the latter to

anal. Brown; silvery below; a broad, brown lateral band, bordered
above by a narrow silvery line. Lago de Parras, an isolated lagoon in

Coahuila, Mexico. (Garman.) A singular fish o^ uncertain relations,
known only from the original type, (signum, sign ; fero, I bear.)

Stypodon signifer, GARMAN, Bull. Mus. Comp. Zool., vin, 90, 1881, Lago de Parras, Coahuila,
Mexico ; JORDAN & GILBERT, Synopsis, 224, 1883.

112. SEMOTILUS, Rafinesque.

(FALL-FISHES.)

Semotilus, RAFINESQTTE, Ichth. Oh., 49, 1820, (dorsalisatromaculahts).
Ijeucosomus, HECKEL, Russeggere Reisen, i, 1843, 1042, ("chrysoleucus"=corporalis').
Cheilonemus, BAIRD, in Storer's Hist. Fishes Mass., 285, 1855, (pulchellus= corporahs).

Body robust
;
head large ;

mouth terminal, wide, the upper jaw pro-
tractile

;
a small barbel on the maxillary just above its extremity, not at

its tip as in most other American minnows. (In young examples the bar-
bel cannot always be found.) Intestinal canal short; teeth 2, 5-4, 2,

*
Mylocheilus fraterculufi, GIRARD. According to Girard's description and figure this species is

slenderer than Mylocheilus caurinus, with shorter head and smaller scales. Head 4i in length;
scales in lateral line about 85. D. 8

;
A. 9. Monterey, California, (Girard). No recent collector

has found any Mylocheilus iu California and this locality needs confirmation, (fraterculus, a little

brother.)
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hooked, without grinding surface. Scales moderate. Lateral line con-
tinuous. Dorsal more or less posterior to ventrals. Anal basis short.
Vertebra? 22+20 = 42. Species of largesize, the largest of the chubs found
in Eastern America, differing from Leuciscus in the presence of a maxillary
barbel. (af//j,a, banner, i. e., dorsal fin

;
the second part of the word was

elsewhere used by Rafinesque to mean "
spotted.")

LEUCOSOMUS : (Aev<co?, white
; aw/ma, body):

a. Origin of dorsal midway between nostril and base of caudal, between 13th and 14th ver-
tebra'

;
scales not much crowded anteriorly.

6. Dorsal without black spot ;
scales large, silvery, about 45 in lateral line.

CORPORALIS, 354.
SEMOTIM-S :

aa. Origin of dorsal midway between middle of orbit and base of caudal, between 15th and
loth vertebrae. Scales crowded anteriorly.

c. Dorsal with a black spot at baso of its anterior rays ;
scales smaller, little silvery, 45

to Go in lateral line. ATROMACULATUS, 355.

Subgenus LEUCOSOMUS, Heckel.

354. SEMOTILUS CORPORALIS (Mitchill).

(FALL-FISH ; SILVER CHUB
; WJND-FISII

; CORPORAL.)

Head 4; depth 4; eye 4|. D. 8; A. 8; scales 8-45-4; teeth 2, 5-4,2.
Body oblong, robust, little compressed. Head large, convex, the snout

bluntly conic
;
mouth large, terminal, somewhat oblique, the lower jaw

included; premaxillary below the level. of the eye, the maxillary barely
reaching front of orbit. Eye moderate, rather high up and anterior.

Barbel shorter than pupil, not evident in young specimens. Scales large,
22 in front of dorsal, not much crowded anteriorly. Dorsal fin slightly
behind middle of body, just behind ventrals, inserted behind 13th vertebra.

Fins moderate. Coloration brilliant
;
steel-blue above

;
sides and belly sil-

very; males in spring with the belly and lower fins rosy or crimson ;
no spots

on the fins. Length 18 inches. Abundant from the St. Lawrence to the

James, east of the Alleghanies, in clear, swift streams, rock pools, below

cataracts, and in clear lakes; .not found west of the Alleghanies. It is

much the largest of the eastern Cyprinidce, ranking with the western and
some European forms. " The chub is a soft fish and tastes like brown

paper, salted." (Thoreau.) (corporalis, pertaining to the body ;
Mitchill

calls the fish Corporal or Corporaalen.)

Cyprinus corporalis,* MITCHILL, Amer. Monthly Mag., i, July, 1817, 289, preliminary notice,

Wallkill River; MITCHILL, I. c., ii, February, 1818, 324, detailed description.

Cyprinus bnl!,iris, KAFiNESQUE, Amer. Monthly Mag., i, December, 1817, 120, Hudson River
and Wood Creek.

LeuciscHs anjenteii*, STORER, Fishes Mass., 90, 1839, "Worcester County, Mass.
].>-n,-ix<;<8 pnlchdlus, STORER, Fishes Mass., 90, 1839, Walpole, Mass.
Leu'-iix'Hs nitiiliiK, DE!VAY, N. Y. Fauna : Fishes, 209, 1842, Lake Champlain.
Leucueus chrijsopierus, DEKAY, X. Y. Fauna : Fishes, 211, 1842, N. Y. Harbor.
Leuciscus rotengulus, CUVIER & VALENCIENNES, xvn, 318, 1844, Carolina.

Leuciscus pulchellus, STORER, Synopsis, 412, 1845, Massachusetts.
Leucosfsnms calaractusrf BAIRD iu Iconog. Encycl., n, 216, and in COPE, Proc. Ac. Nat. Sci. Phila.,

1861, 523, Susquehanna River.

* As to the priority of the names of Mitchill and Rafinesque, see note under Notropis cornutus.

This species is evidently Mitchill's Cyprinus corporali*, and the transfer of the name BMMtffeM

corporalis to the next species by Abbottj Putnam, and Cope, has been an unfortunate and confusing

f According to Copo, the nominal species, cataractus and rhothevs, differ from the northern form,

pvMicllu* (or corporalix), in the smaller scales, these having 47 in the lateral line, whilejwkfeOw
in Massachusetts has 59. This difference has not been verified by later writers, who place all

under one head. G anther counts 45 to 48 in specimens mostly from Maine and Canada.
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Leucosomus rhotheus, COPE, Proc. Ac. Nat. Sci. Phila., 1861, 523, Brandywine Creek and Ran-

cocos Creek, tributaries of the Delaware River.

Squulius lyalope, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 280, Conestoga River, Pa.; young.

Cheilonemus pulchellus, STOKER, Fishes Mass., 286, 1867.

Leucosomus pulchellus, GUNTHER, Cat., vn, 268, 1868.

Semotilus bullaris, JORDAN & GILBERT, Synopsis, 222, 1883.

Subgenus SEMOTILUS.

355. SEMOTILUS ATROMACULATUS (Mitchill).

(HORNED-DACE ; CREEK-CHUB.)

Head 3f ; depth 4
; eye about 5. D. 7

;
A. 8 : scales 9-55-6, those in

lateral line varying from 50 to 60 or even more, the number greatest in

northern examples ;
teeth 2, 5-4, 2. Body stout, the dorsal outline arched

in front of the dorsal, the body tapering backwards from a point consider-

ably in advance of the dorsal, so that the base of that fin is oblique.

Head large and heavy, broad and rounded above
;
snout broad; mouth

broad, oblique, lower jaw slightly included, the upper lip just below

level of pupil ; maxillary barely reaching front of pupil ; maxillary bar-

bel small, not evident in specimens of less than 2 or 3 inches in length.

Eye rather small. Scales small, considerably crowded, and reduced

anteriorly; about 30 series in front ofthe dorsal fin. Lateral line consider-

ably decurved. Fins small
;
the dorsal well behind ventrals, inserted

behind fifteenth vertebra, its last ray well in advance of base of anal.

Color dusky bluish above; sides with a vague, dusky band, black in the

young, disappearing in the adult; belly creamy, rosy-tinted in males

in spring ;
dorsal fin always with a conspicuous black spot at the base in

front, which is bordered with red in the male; a dark vertebral line;

scales everywhere edged with dark punctulations ;
a dusky bar behind

opercle ;
males with snout coarsely tuberculate in spring. Young with a

small black caudal spot. Length 10 inches. Maine (Freeport; Kendall

Smith) and western Massachusetts (Housatonic River, Jordan), to

southern Missouri, Wyoming, and Canada; everywhere abundant;
chiefly in small brooks, where it is often the largest and most voracious

inhabitant, (ater, black; macula, spot.)

Oyprinus afromaculatus, MITCHILL, Amer. Monthly Mag., 11, 1818, 324, Wallkill River.
Semotilus dorsalis, BAFINESQUE, Ichth. Oh., 49, 1820, Kentucky River.
SemotUus cephalus, BAFINESQUE, Ichth. Oh., 49, 1820, Ohio River.
Semotilus diplemius, BAFINESQUE, Ichth. Oh., 49, 1820, Ohio River.
Leuciscus iris, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvn, 255, 1844, New York and Caro-

lina.

Leuciscus storm, CUVIER & VALENCIENNES, xvn, 255, 1844, New York.
Leuciscus p.ulchelloides, AYRES, Proc. Bost. Soc. Nat. Hist., 1849, 157, Connecticut.
Leucosomus pallidtis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 190, (lateral line 52), Antelope

Creek, Arkansas. (Coll. Kennedy.)
Leucosomus incrassalm, GIRARD, 1. c., 1856, 190, (lateral line 64), Choctaw Agency. (Coll.

Mb'llhausen.)

Semotilus macrocephalus, GIRARD, 1. c., 1856, 204, Fort Pierre, Nebraska. (Coll. Evans.)
Semotilus fpeciosus, GIRARD, I. c., 1856, 204, Sweetwater River, Nebraska. (Coll. Bowman.)
Semotilus hammondi, ABBOTT, Proc. Ac. Nat. Sci. Phila., 1860, 474, Kansas. (Coll. Hammond.)
Semotilus corporalis, JORDAN & GILBERT, Synopsis, 221, 1883

; COPE, Cyp. Penn., 363, 1866 ; not

Oyprinus corporalis, MITCHILL.
Leucosomus corporalis, GUNTHER, Cat., VIT, 269, 1868.

Bemotilus atromaculatus, BICKNELL & DRESSLAR, Proc. Ac. Nat. Sci. Phila., 1885, 16.
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Represented south of Virginia and Tennessee by

355 a. SEMOTILUS ATROMAl'ULATl'S THOREAUIANUS (Jordan).

Head 4; depth 4. D. 8; A. 7; scales 9-46*-5
;
teeth 2, 5-4, 2. Rather

stouter, with larger scales, less crowded forwards, 45 to 48 in lateral line;
the head short and thick, almost round. Barbel well developed. Color-

ation of S. atromaculatus, the black dorsal spot distinct. Length 7 inches.

Streams ofGeorgia and Alabama ;
the extremes quite unlike atromaculatus

;

intermediate specimens with scales 48 to 50 occurring in Cape Fear River
and elsewhere. (Named for Henry David Thoreau, t naturalist and poet.)

Semotihifi tlioreauianus, JORDAN, Bull. U. S. Nat. Mus., x, 63, 1877, Flint River, Georgia.
(Type, No. 9296. Coll. Hugh M. Neisler.)

113. POGONICHTHYS, Girard.

Pogonichthys, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 136, (insuquilobm).

Symmelrimis, JORDAN, Bull. Hayden Geol. Surv. Terr., iv, 788, 1878, (argyreiosus= young).

Body elongate ;
head small, conical

;
mouth moderate, terminal, normal ;

maxillary with a well-developed barbel at its end
; premaxillaries protrac-

tile. Teeth 2, 4-5, 2, or 2, 5-5, 2, hooked, with well-marked grinding sur-

face. Scales rather large ;
lateral line continuous, decurved. Dorsal fin

beginning rather in advanceof ventrals
;
anal basis short. Caudal fin with

its rudimentary rays numerous and greatly developed, supported by strong
apophyses of the caudal vertebrae, the upper lobe of the fin considerably

longer than the lower, this character not evident in the young, appearing
by degrees. Intestinal canal short

;
skeleton not peculiar, except in the

great development of the apophyses of last caudal vertebrae. Chubs of

large size, replacing on the Pacific Slope, the eastern Semotilus. (iruyuv,

beard; iffis, fish.)

356. POGONICHTHYS MACROLEPIDOTUS (Ayres).

(SPLIT-TAIL.)

Head 4j depth 3f ; eye large, 4 in head. D. 9; A. 8; scales 10-66-6;
vertebra} 26+15 ;

teeth 2, 5-5, 2, rarely 2, 6-5, 2. Body elongate, somewhat

compressed, back a little elevated. Head short, slender. Mouth mod-

erate, nearly horizontal, maxillary reaching orbit; lower jaw included;

preorbital longer than deep. Interorbital space convex. Dorsal fin mid-

way of body, rather in front of ventrals. Scales rather large, moder-

ately imbricated. Lateral line decurved. Fins rather large; upper lobe

of caudal half longer than head in adult, the lobes subequal in young.
Coloration uniform

;
sides bright silvery, especially in young ;

110 red.

Length 12 inches. Lowland streams of central California; very common
in the Sacramento and San Joaquin. Singularly distinguished from our

* Scales 46 to 48 in the types from Flint River
;
51 in specimen from Augusta, Georgia ;

52 in

one from Black Warrior Kiver.

t "The first to say a good word for the study of Cyprinida;."
"

I am the wiser in respect to

all knowledge and the better qualified for all fortunes for knowing that there is a minnow in the

brook. Methinks I have need even of his sympathy and to be his fellow in a degree. I would
know even the number of their fin rays and how many scales compose the lateral line."

(Thoreau.)
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other Cyprinidce by the great development of the upper lobe of the caudal

and its rudimentary rays. (/m/cpoAfTndorof, large-scaled.)

Leuciscus macrolepidotus, AYRES, Placer Times and Transcript, 1854, May 30, San Francisco.

Pogonichlhys insequilobus, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 13G, (August), San

Joaquin River, California
;
and GIRARD, Pac. R. E. Surv., x, 245, 1858.

Pogouichthys argyreiosus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 153, Presidio, California.

Leucosomus argyreiosus, GUNTHER, Cat., vn, 267, 186S.

Leucosomus insequilobus, GUNTHER, Cat., vn, 271, 1868.

Pogonichlhys macrolepidotus, JORDAN, Proc. U. S. Nat. Mus., 1880, 326; JORDAN & GILISERT,

Synopsis, 223, 1883.

Symmetrurus argyreiosus, JORDAN & GILBERT, Synopsis, 222, 1883; young specimens, 4 inches long.

114. PTYCHOCHEILUS, Agassiz.

Ptychocheilus, AGASSIZ, Amer. Journ. Sci. Arts, 1855, 229, (gracilix).

Body elongate, little elevated, the caudal peduncle not ,'contracted.

Head long, slender, pike-like; mouth nearly horizontal, widely cleft, the

maxillary extending to below the eye, the upper lip rather below the

level of the eye ;
lower jaw included, both anteriorly and laterally ;

no

barbel; lips thick. Scales small, little imbricated, mostly longer than

deep. Lateral line decurved. Gill rakers very short. Dorsal fin well

back, somewhat behind ventrals. Anal basis short. Caudal fin strong,
its rudimentary rays not greatly developed. Intestinal canal short.

Teeth 2, 5-4, 2
;
the straight limb of the pharyngeal bone extremely long

and slender, its teeth wide apart, subconical, scarcely compressed, and
but slightly curved at tip, the hook being turned in the direction of the

angle of the bone
;
no trace of grinding surface. Fishes of very largo

size, reaching a length of more than 4 feet, the largest of the Leuciscine

Cyprinidce. With a general resemblance to Leuciscus and Gila, this genus
differs strongly in the form of the pharyngeal bones and teeth. In this

genus, as in Gila, the vertebrae are more numerous than usual in Leucivcus,
45 or 46 instead of 42 to 45. (7m;f, fold; ^etAof, lip; the skin of the
mouth behind the jaws being folded.)

a. Scales of the lateral line 73 to 86, those before dorsal about 55. OREGONENSIS, 357.

oa. Scales in the lateral line about 90.

b. Head 4 in length; cleft of mouth 3% in head. HARFORDI, 358.

bb. Head 3% in length; cleft of mouth 3| in head. LUCIUS, 359.

357. PTYCHOCHEILUS OREGONENSIS (Richardson).

(SQUAW-FISH ; CHAPPAUL; SACRAMENTO PIKE.)

HeadSf; depth 4| to 5; eye small, 7 in head, 2| in snout; snout 3. D.10;
A. 8

;
scales 9-73 to 86-7, 42 to 60 before the dorsal

;
teeth 2, 4-5, 2. Body

comparati vely robust, with stout caudal peduncle. Mouth large, the maxil-

lary reaching front of pupil. Eye small, in young specimens proportion-
ately much larger. Lateral line strongly decurved, much nearer belly
than back. Coloration muddy greenish, with a few silvery scales; belly
silvery ;

the fins, in spring, with red or orange; scales dusted with dark
dots; young with black caudal spot. Length 2 to 4 feet. Rivers from
Vancouver Island south to the San Joaquin; abundant in Columbia
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River, Fraser River, etc.
; ascending the Columbia and tributaries as far

as Missoula, Montana, and the Great Shoshone Falls in the Snake, (Ever-
maim), also everywhere in the Sacramento, San Joaquiu, Salinas, and
other lowland rivers of California. Common

;
used as food.

Cijprbms (Lenciscm) oregonensis, RICHARDSON, Fauna Bor.-Amer., HI, 305, 1830, Columbia River.

Gilagrandis, AYRES, Proc. Ac. Nat. Sci. Cal., 1854, 18, San Francisco.

PtycAodheikttfiMyor, AGASSTZ, Amer. Journ. Sci. Arts, 1855, 229, San Francisco.

Ptychocheilus gracilix, AGASSIZ, Amer. Journ. Sci. Arts, 1855, 229, Willamette Falls.

Ptychochcilns oregonensis, GIRARD, Pac. R. R. Surv., 298, 1858
; JORDAN & GILBERT, Synopsis, 236,

1883 ; EVERMANN, Bull. H S. Fish Comm., xr, 1891, 43, pi. 19, fig. 3.

Ptychocheilus rapax, GIRARD, Proc. Ac. Nat. Sci. Phila., 185G, 209, Monterey, California. (Coll.

Trowbridge.) Large specimens with deep body (depth 4%) and scales before dorsal crowded,
49 in number GIRARD, Pac. R. R. Surv., x, 300, 1858

; JORDAN & GILBERT, Synopsis, 226,

1883.

Leucivus oregonensis, GUNTHER, Cat., vn, 239, 1868.

Plychocheihif. grandi*, GIRARD, Pac. R. R. Surv., x, 300, 1858.

Leuciscus grandis, GUNTHER, Cat., vn, 239, 1868; in part; perhaps mixed with P. harfordi.

358. PTYCHOCHEILUS HARFORDI, Jordan & Gilbert.

Head 4
; depth 5f. D. 8; A. 7; scales 17-90 to 95-9; teeth 2, 5-4, 2. Form

of P. oregonensis, but more slender, the lateral line similarly much decurved,
but scales smaller. Caudal less deeply forked ; pectoral longer, reaching ;|

distance to ventrals. Maxillary 2f in head, reaching just past front of

eye. Length 18 inches or more. Lower Sacramento River, with P. ore-

yonensis, but much less common in the markets; possibly only the extreme
variation of that species. (Named for W. G. W. Harford, curator of the

museum of the California Academy of Sciences, now of the University of

California. )

Ptychochilus harfordi, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 72, Sacramento River.

(Type, No. 27246. Coll. Jordan & Gilbert.) JORDAN & GILBERT, Synopsis, 226, 1883.

359. PTYCHOCHEILUS LUCIUS, Girard.

("WHITE SALMON" OF THE COLORADO.)

Head 3; depth 5| ; eye small, 2 in snout, 7 in head. D. 9
;
A. 9; lateral

line 83 to 87
;
teeth 2, 4-5, 2. Vertebrae 45 or 46. Body slender, elongate,

with long, slender, depressed head; the form and general appearance

being that of P. oregonensis. Maxillary reaching past anterior margin of

the eye, 2f in head. Lateral line very strongly decurved. Fins moderate.

Scales very small. Coloration plain, darker above, the young always
with a black caudal spot and with a faint pale lateral band below a

darker one. Length 5 feet. Colorado basin, very abundant in the river

channels as far north as the base of the Rocky Mountains in Colorado.

(Uncompabgre River at Delta.) The largest of the American Cyprinidw,

reaching a weight of 80 pounds, and having considerable value as a food-

fish. Known locally as ''Salmon." (ludus, pike.)

Ptychocheilus Indus, GIRARD, Proc. Ac. Nat. Sci. Phil., 1856, 209, Rio Colorado. (Coll. A. Schott)

Mex. Bound. Surv., Ic'jth., 65, 1859
;
JORDAN & GILBERT, Synopsis, 227, 1883.

F. N. A. 16
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115. GILA,* Baird & Girard.

Gila, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 368, (robusta).

Body elongate, little compressed, the back arched, especially in the

adult
;
the caudal peduncle typically extremely long, slender, contracted,

much narrower than the base of the caudal fin, which is widely forked,

with its basal fulcra very much developed. Head in typical species

broad, depressed, its profile concave. Mouth large, horizontal, and over-

lapped by the broad snout. Dorsal fin behind the middle of the body,

slightly behind ventrals. Anal basis short. Intestinal canal short.

Scales very small, little imbricated, sometimes scarcely imbricate at all,

longer than deep, especially posteriorly. No barbel. Pseudobranchise

present. Teeth 2, 5-4, 2, close set, compressed and hooked, without

grinding surface. Vertebrae 42 to 46. Peritoneum dusky. Species of

large size, the typical form remarkably unlike the usual Cyprinoid type,
but varying through a series of intermediate forms directly into Leuciscus,

so that the genus has no very satisfactory technical character. (Gila, the

name of the river where the typical species was first obtained.)

a. Belly more or less fully scaled.

b. Caudal peduncle very slender, its least depth 1% in maxillary ;
scales of back and belly

much reduced. ELEGANS, 360.

bb. Caudal peduncle not very slender, its least depth 1% *n maxillary ; scales of back and

belly moderately reduced. ROBUSTA, 361.

aa. Belly naked
;
caudal peduncle slender

;
anterior profile scarcely concave.

6EMINUDA, 362.

360. GILA ELEGANS, Baird & Girard.

(BoNT-TAii.; "GILA TROUT.")

Head 5
; depth 5

; eye 5. D. 9
j
A. 10

;
scales 23-85-10

;
teeth 2, 4-5, 2.

The extreme species of this type. Body elongate, somewhat compressed,
the region before the dorsal elevated, forming a sort of hump, the dorsal

fin inserted on the downward slope of the back, so that its base is quite

oblique. Caudal peduncle extremely long and slender, as broad as deep,
and nearly terete, its length (from end of anal to middle of base of

caudal) li times the length of the head, its least depth If in maxillary;
its extremity dilated and compressed. Head short, broad, the snout

depressed and broadly rounded; the anterior part of the head from
behind the eyes broad and depressed ;

the posterior part high so that the

profile forms a concave arc. All these traits of form more marked in old

examples ; young specimens (emorii) having the anterior profile scarcely
concave. Mouth rather larger than in G. robusta, nearly horizontal, the

upper lip on the level of the lower part of orbit, the maxillary extend-

ing to the front of orbit, the lower jaw on all sides included
;
skin

*"The food of Gila elegaw consists almost entirely of Gasteropoda and caddis worms, which

they crush with their powerful pharyngeals. The young differ greatly from the old, the cra-

nium probably not becoming depressed until the second year. They are very tenacious of life.

They have revived after being several hours out of the water and having become perfectly dry
and stiff. They take the hook freely." (W. L. Carpenter, in Kirsch, Proc. U. S. Nat. Mus.,
1888, 558.)
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of the lower jaw hard. Eye small, anterior, placed low. Isthmus nar-
row. Gill rakers rather weak. Fins all long and falcate, larger than in

G. robusta. Pectorals reaching ventrals; caudal fin deeply forked, its

lobes long and pointed, the upper somewhat the longer; the rudimeutal
basal rays strong, about 12 in number on each side. Scales scarcely
imbricated at all, those on the caudal peduncle hardly touching each

other, on the sides of the body much longer than deep ; their texture
thin and membranaceous

;
scales on back and belly much smaller than

on sides and smaller than in other species, those on middle line of back
obsolete or nearly so. Coloration bluish above, pale below. Length 12

inches. Colorado and Gila rivers, abundant in the channels, but not

ascending so far as G. robusta. (elegans, elegant.)

Gila elegans, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 369, Zuni, Colorado, and Gila
rivers. (Type, Nos. 935 and 20265. Coll. Maj. 'Thomas.) GIRARD, Pac. R. R. Surv., x,

286, 1858
;
JORDAN & GILBERT, Synopsis, 227, 1883

; JORDAN, Bull. U. S. Fish Conim., ix

1889, 27; Kirsch, Proc. U. S. Nat.
Mus.,'1888,^558.

Gila emoryi, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phil., 1853, 388, Gila River. (Type, No. 247.

Coll. John Le Conte.) JORDAN & GILBERT, synopsis, 229, 1883.

Leucifciis elegans, GUNTHER, Cat., vn, 241, 1868.

Leudscus emorii, GUNTUER, Cat., vn, 242, 1868.

361. GILA ROBUSTA, Baird & Girard.

(ROUND-TAIL.)

Head 4; depth 5
; eye 5 to 8. D. 9

j
A. 9

;
scales 17-80-10

;
teeth 2, 5-4,

2. Body elongate, the back elevated and the head depressed as in Gila

elegans, but the caudal peduncle notably stouter, its least depth about
one-third its length, 3f in length of head and 1 in maxillary ; young
with the head less depressed and the profile scarcely concave. Mouth

large, the upper lip on the level of lower part of orbit. Fins rather

lower than in G. elegans, the pectorals in the male reaching'ventrals, but

falling short in the female. Eye small, low, anterior. Lateralline much
decurved. Coloration plain ;

males in life with lower fins and lower side

ot head red, and a vertical red dash on cheeks. Length 16 inches. Trib-

utaries of the Eio Colorado and Rio Gila, very common up to the foot

of the mountains in Colorado (Uncompahgre'Eiver at Delta) ;
the flesh

full of small bones and nearly worthless as food, (robustus, stout.)

Gila robusta, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 368, Zuni River. (Type, Nos.

276 and 277. Coll. Woodhouse.) GIRARD, Pac. R. R. Surv., x, 285, 1858; JORDAN & GIL-

BERT, Synopsis, 228, 1883; JORDAN, Bull. U. S. Fish Comm., ix, 1889, 27.

Gila gradlis, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 369, Zuni River. (Type, No.

245. Coll. Capt. Sitgreaves.) GIRARD, Pac. R. R. Surv., x, 287, 1858; JORDAN & GILBERT,

Synopsis, 229, 1883.

Gila grahami, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 389, Rio San Pedro, tributary

to Rio Gila. (Type, No. 252. Coll. Clark.) GIRARD, U. S. & Mex. Bound. Surv., Ichth.,

61, 1859; JORDAN & GILBERT, Synopsis, 228, 1883.

PlychocheUm vorax, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 209, and Pac. R. R. Stirv., x, 301,

1858, locality unknown The type of "vorax," examined by us is a true Gila. (Coll.

Kreuzfeld.)

Leuciscm zutmensix, GUNTHER, Cat., vn, 241, 1868, Zuni River; substitute for gracttis, preoccu-

pied in Lenciscus.
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Gilo, ajjinis, ABBOTT, Proc. Ac. Nat. Sci. Phila., 1860, 474; type erroneously ascribed to Kansas
River. (Type, No. 21088, Coll. Abbott.) JORDAN & GILBERT, Synopsis, 229, 1883.

(iila nacrea, COPE, Hayden's Geol. Surv. Wyom. for 1870, 441, 1872; tributary of Green

River, Fort Bridger, "Wyoming; young, perbaps, of G. elegatis; JORDAN & GILBERT, Syn-

opsis, 230, 1883.

Leuciscus robuslus, GfJNTHER, Cat., vn, 241, 1868.

Leuciscus grahami, GUNTHER, Cat., vn, 242, 1868.

362. GILA SEMINUDA, Cope & Yarrow.

Head 5
; depth 5f ; eye 4. D. 10

j
A. 10

;
scales 21-98-12

;
teeth 2, 5-4, 2.

Body moderately deep, with slender and tapering caudal peduncle, the

least depth of which is about one-third its length. Back little elevated,
not arched in front of dorsal. Head small, transversely convex, its pro-
file continuous with that of the back and not concave. Mouth rather

small, oblique, terminal, upper lip opposite the middle of orbit, the max-

illary not reaching line of orbit. Eye large, rather anterior, but not

very low. Fins moderate. Dorsal slightly behind ventrals. Brownish

above, lower fins pink. Length 6 inches. Rio Virgen, in Utah, (Cope).
Not seen by us. This species forms a transition to Leucisctis and other

normally formed Cyprinidw. (seminudus, half naked.)
Gila seminudu, COPE & YARROW, Zool. Wheeler's Expl. W. 100th Mer., v, 666, 1875, (1876),

Rio Virgen. (Type, No. 16975. Coll. Yarrow.) JORDAN & GILBERT, Synopsis, 230, 1883.

116. LEUCISCUS, Cuvier.

(DACE.)

Leuciscus, (KLEIN) CUVIER, Regne Animal, Ed. 1,194, 1817, (dobula, rutilux, l,-,'i*<-H*, ,,/^i/-/<s,and

phoxinus).

Phoxinus, KAFINESQUE, Ich.Oh.,45,1820. (No type stated
; phoxinus understood.)

Dobula, KAFINESQUE, Ich. Oh., 45, 1820. (No type mentioned
;
dobula understood.)

iewrisciis, RAFINESQUE, I. c. 45. (No type mentioned
;
leucisctts understood.)

Phoxinus, AGASSIZ, Mem. Soc. Sci. Nat. Neufchatel, 1835, 37, (phoxinus).

Leuciscus, AGASSIZ, Mem. Soc. Sci. Nat. Neufchatel, 1835, 38, (leuciscua), (not /<'<<.>, IF ECKEL,
and of GUNTHER, which is Rutilus of EAFINESQUE, the type being rutilus).

Sqtialius, BONAPARTE, Fauna Italica, 1837, \\ 6, (tyberinus).

Leuciscus, BONAPARTE, I.e., (argenteus^leuciscus).

Telestes, BONAPARTE, 1. c., (muiicellus).

Cephalus, BONAPARTE, Catol. Metod.,1846, 39, (cepltalus; no diagnosis).

Microlepis, BONAPARTE, I. c., (lurstyi; no diagnosis).

Richardsonius,* GIRARD, Proc. Ac. Nat. Sci. Phila., 1856,201, (baltealus).

Tigoma, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 205, (pulcltella).

Cheonda, GIRARD, 1. c., 207, (cooperi).

Siboma, GIRARD, 1. c., 208, (crassicauda).

Clinostomus, GIRARD, I. c., 211, (elongates).

Hemitremia, COPE, Proc. Anier. Philos. Soc., 1870, 462, (vittata).

Protoporus, COPE, HAYDEN'S Geol. Surv. Montana for 1871, 473, 1872, (dontnhmx).

lotiddliys, JORDAN & EVERMANN, new subgenus (phlegelhontis).

Body oblong, compressed or robust, covered with moderate or small scales.

Lateral line decurved, complete, or variously imperfect. Mouth usually

large and terminal, the lips normal, without barbel. Teeth mostly 2, 5-4, 2 }

(in American species sometimes 1, 5-4, 2, or even by atrophy, 1,4-4,1),

* The ventral carination, used in the Synopsis as the distinctive character of Richardson in*,
has no real existence except in specimens shrunken by alcohol; the narrow belly is rounded in
cross section, fully scaled over, and without keel.



Jordan and Evermann. Fishes of North America. 229

usually 2, 5-5, 2 iu the European type ; hooked, with rather narrow grind-

ing surface or none. Anal basis short or more or less elongate. Dorsal fin

posterior, usually behind ventrals. Intestinal canal short. Size generally

large, some species very small. A very large group, one of the largest
current genera in ichthyology, represented by numerous species in the

rivers of Europe, Asia, and North America. Most of our species have been

poorly defined. As the species are extremely variable in form, the number
of nominal ones has been very greatly multiplied. Much larger series of

each form are necessary before the species can be properly discriminated.

Individual irregularities in dentition are common in this genus.
The typical species of the genus, Leuciscus leuciscus, is the common Dace

or Vandoise of Europe, and differs greatly from any of the American
forms. The presence of various intermediate species, however, makes
it impossible for us to draw any satisfactory line between the Dace

(Leuciscus) on the one hand, and such extreme forms as the long-mouthed
minnows (Clinostomus) on the other.

In the subgenus Leuciscus the pharyngeal teeth are 2, 5-5, 2, rarely vary-

ing to 3,5-6, 2, and the scales are rather large (about 50 in lateral line),

closely imbricated and along the sides distinctly silvery. The anal fin is

also long, of 11 to 12 rays, and the lateral line complete. The genus

Squalius,SiS understood by us, is strictly synonymous with Leuciscus. In

southeastern Europe and western Asia Leuciscus is replaced by the sub-

genus Telestes, which has the teeth 2, 5-4, 2, the scales much smaller (70 to

80), and not silvery, the anal fin still remaining long, and the lateral line

complete. The American species ca.led Tigoma and Cheonda are very close

to Telestes, from which they differ only in the less closely imbricated

scales, most of them, but not all, having the short anal fin generally char-

acteristic of American Cyprinidce. Tigoma can not be generically separated

from Telestes, though it may be a question whether either should be united

to Leuciscus. Cheonda differs from Tigoma in having the long anal fin of

Leuciscus. Eichardsonius is simply an extreme form of Cheonda. Siboma is

founded on a Tigoma with very deep body and the scales less loosely imbri-

cated than usual. Clinostomus is a peculiar group of small, fine-scaled

minnows, with the gape of the mouth larger than in any other Cyprinidw

whatever. The relationship of the species to those called Richardsonius is,

however, very close. The type of Phoxinus differs from Leuciscus in its

incomplete lateral line and very small scales. In the latter respect the

eubgenus Hemitremia forms a complete transition to Leuciscus, and some of

its species (as margarita) have the lateral line scarcely defective. Con-

sidering all the known species, Phoxinus can not be separated from

Leuciscus. It may even be necessary to merge Rutilus and its American rep-

resentatives, Leucus and Mylolencus, in the same great group. (Leucixcn*,

old name of the Dace, from Aeu/cof, white.)

I. Lateral line complete in the adult.

a. Mouth moderate, terminal, or subinferior, the lower jaw included, or scarcely projecting ;

teeth normally 2, 4-5, 2
;
scales rather small.

b. Anal basis short, its raya 7 or 8, rarely 9" fins low; males not brilliantly colored.

SIBOMA, (a coined name without meaning*):

*Liko many other of Girard's generic names; drawn ostensibly from "words tak<m from the

North American Indians as more euphonic than any I might have framed from the Greek.
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c. Caudal peduncle very deep and compressed, its least depth nearly equal to depth of

head; dorsal inserted above ventrals; scales comparatively large and well imbricated,

about 56. JRASSICAUDA, 363.

TIGOMA, (a coined name):
cc. Caudal peduncle not very stout, its least depth not % depth of head

; scales jmall,

not closely imbricated
;
dorsal usually inserted behind ventrals.

d. Scales of medium size, 50 to 75 in the lateral line
; young with the head more

or less conical
;
adults with the head flattened and the back elevated.

e. Species from the Sacramento Basin
;
scales large, about 52.

CONFORMIS, 364.

ee. Spcies from the great basins of Utah, Nevada, Idaho, and Oregon; scales

rather large, 53 to 63.

/. Sides of body abruptly silvery from a line just above lateral line; scales

13-60-7. BICOLOR, 365.

ff. Sides of body scarcely silvery, the scales everywhere much dotted; head

subconical; eye small; form extremely variable. LINEATUS, 366.

eee. Species from the basin of the Kio Grande; mouth large; head large; teeth

extremely variable; scales 60 to 67. NIGRESCENS, 367.

eeee. Species from the basin of Rio Yaqui ;
scales 62

; body robust.

PURPUREUS, 368.

eeeee. Species from the Gila basin
; head more blunt

;
scales 73 to 75

; body
rather elongate. INTERMEDIUS, 369.

dd. Scales very small, 80 in the lateral line.

g. Head depressed above; back elevated with age; species of large size;

from the Gila Basin. NIGER, 370.

gg. Head not depressed ;
the back not elevated

; species of small size, from
the Great Basin of Utah. ALICI/K, 371.

bb. Anal basis long, of 9 to 22 rays, the fins all high; body more or less compressed;
head bluntish, with large eye ;

scales moderate, not closely imbricated, 55 to 65 in

lateral line.

CHEONDA, (a coined name):
h. Anal rays 9 to 13, usually 11.

t. Coloration plain ; body not much compressed. COOPERI, 372.

ti. Coloration not plain ;
sides with a dark lateral band, or with two dark bands

;
the

interspace and the belly bright red in spring males.

j. Body very deep, the depth 3 in length. HUMBOLDTI, 373.

jj. Body moderately elongate, the depth 4 to 4% in length ;
cheek with a silvery or

golden crescent
;
a pale streak from gill opening above eye.

k. Anal rays usually 9 or 10
; two dark lateral stripes. EGREGIUS, 374.

Ttk. Anal rays usually 11 or 12
;
one dark lateral stripe, forking anteriorly.

HYDROPHLOX, 375.
RICHARDSON ITJS, (named for Sir John Richardson):

hh. Anal rays 14 to 22, usually 16
; body much compressed ; a dark lateral stripe ;

crescent

on cheek very distinct. BALTEATUS, 370.

CLINOSTOMUS, (*A.iVw, to incline
; orojua, mouth):

aa. Mouth very wide, the lower jaw much projecting beyond upper ; upper-lip on the level of

the middle of the pupil ; maxillary reaching to below the pupil ; body elongate, com-

pressed ;
dorsal well back

;
males with red pigment, often brilliantly colored.

I. Scales moderate, 50 to 55 in lateral line. VANDOISTTLUS, 377.

II. Scales minute, 63 to 70 in lateral line. ELONGATUS, 378.

II. Lateral line more or less incomplete ; small species, the males usually brilliantly colored,
the sides and belly red in spring.

PHOXINUS, ((/>oivos, minnow; from $od?, tapering; the old name of the European "minnow,"
Lenciscus phoxinus):

m. Scales minute, 80 to 100 in a longitudinal series
;
lateral line very short

;
snout blunt.

NEOG^EUS, 379.
HEMITREMIA, (TJJU-, half; Tprj/ua, aperture = lateral line) :

mm. Scales moderate or large, 40 to 60 in a longitudinal series
; lateral line variously devel-

oped, sometimes almost complete.
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t. Scales in a longitudinal series 52 to 60
;
lateral line well developed, nearly complete,

o. Snout short and very blunt
;
mouth small, not reaching orbit. MARGAEITA, 380.

oo. Snout subconical
; maxillary about reaching front of eye. ORCUTTI, 381.

tin. Scales in a longitudinal series 40 to 45
;
lateral line more or lees developed.

p. Caudal with a distinct black spot. MILNERIANUS, 382.

pp. Caudal without distinct black spot. FLAMMEUS, 383.

IOTICHTHYS,, (iwra, the smallest letter
; ix^s, fish

; from the small size.)

>M/ni. Scales in a longitudinal series about 36
;
no caudal spot ;

no trace of lateral line.

PHLEUETHONTIS, 384.

Subgenus SIBOMA, Girard.

363. LEUCISCUS CRASSICAUDA (Baird & Girard).

(SACRAMENTO CHUB.)

Head4i; depth 3; eye 5. D. 8; A. 8; scales 9-56-7; teeth 2, 5-4, 2, usually
without grinding surface. Body short, deep, compressed, the antedorsal

region arched, the caudal peduncle nearly as deep as long, about as deep
as the head. Head conic, the profile steep, the muzzle short and rather

pointed. Mouth small, oblique, the jaws nearly equal; upper lip on the

level of lower part of pupil ; maxillary scarcely reaching front of eye;
isthmus very narrow

; preorbital nearly as deep as long. Eye small, ante-

rior. Fins low. Dorsal fin opposite ventrals, nearer caudal than snout
;

caudal fin short, little forked, scarcely broader than the very deep caudal

peduncle, the spines of the caudal vertebrae very strong. Scales large,

rather closely imbricated, their exposed surfaces rather deeper than long;
26 scales before dorsal. Lateral line decurved. Color brownish; sides

white
; young spotted above ;

scales everywhere with dark dots
;
fins plain.

Length 12 inches. Rivers of California
; generally abundant in the Sac-

ramento and San Joaquin. (crassusj fat
; cauda, tail.)

Leucisciis gibboms, AYRES, Daily Placer Times and Transcript, May 30, 1854, San Francisco, not

of Storer, 1845.

Lavinia crassicauda, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 137, San Joaquin River.

Tigoma crassa,* GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 207, Sacramento River.

Siboma crassicauda, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 208, and Pac. K. B. Surv., x, 296^

1858.

Leuciscm crassicauda, GUNTHER, Cat., vn, 243, 1868.

Squaliux yibbosus, JORDAN & GILBERT, Synopsis, 239, 1883.

Squalim crassus, JORDAN & GILBERT, Synopsis, 241, 1883.

Subgenus TIGOMA, Girard.

364. LEUCISCUS CONFORMIS (Baird & Girard).

Head 3; depth 3i; eye 5. D. 8; A. 8; scales 9-52-5. Body robust, rather

elevated. Head moderate, the mouth rather small, oblique ; maxillary not

quite reaching eye. Eye mod- rate. Dorsal fin considerably behind ven-

trals. Scales large; lateral line decurved. Purplish brown above, yel-

lowish below. Length 4 inches. Tulare Valley, California; only the

types known; apparently close to L. crassicauda, but with larger scales;

perhaps the young of the same species, (conformis, uniform.)

Lavinia conformis, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 137 ;
Poso Creek, Tulare

County, California. (Coll. Heermann.)

Tigoma conformis, GIRARD, Pac. K. K. Surv., x, 289, 1858.

S<jnalius conformi*, JORDAN & GILBERT, Synopsis, 237, 1883.

~*Teeth with narrow grinding surface; scales 10-57-7; head 4
; depth 3%, in Girard's type,

which was 10 inches long. (Coll. Dr. J S. Newberry. )
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365. LEUCISCUS BICOLOB* (Girard).

Head 3f; depth 3f ; eye small, 6. D. 8; A. 8; scales 13-60-7; teeth2, 5-5, 2.

Body robust, heavy anteriorly, tapering backward. Head long, mouth

large, the maxillary reaching eye. Lateral line decurved. Dorsal fin

inserted almost directly over ventrals
;
fins rather small. Dusky above,

sides and below silvery, the color contrasting with that of the back.

Length 12 inches. Klamath Lake, Oregon, (tricolor, two-colored.)

Tigoma bicolor, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 206, Klamath Lake, Oregon; and

Pac. R. R. Surv., x,289, 1858. (Type, No. 234. Coll. J. S. Newberry.)

Ghemda cferulea, f GIRARD, Z. c., 1856, 207, Lost River, Oregon. (Type, No. 237 (2790). Coll.

J. S. Newberry.)

Bqualius cieruleus, COPE, Proc. Ac. Nat. Sci. Phila., 1883, 146
;
JORDAN & GILBER, Synopsis, 241,

1883.

Squalw* bicolor, JORDAN & GILBERT, Synopsis, 237, 1883.

366. LEUCISCUS LINEATUS (Girard).

(GREAT CHUB. CHUB OF UTAH LAKE.)

Head 3; depth 3|; eye 7. D. 9; A. 8; scales 10-55 to 63-5;t teeth 2, 5-4, 2,

short and stout, one of them with grinding surface. Body robust, elevated

anteriorly, the sides compressed, although the back is very broad. Head

broad, the interorbital space flattish. Adult with the profile concave, the

young with profile straight or convex. Snout broad, elevated at tip; pre-

maxillary on level of pupil. Mouth very oblique, the mandible project-

ing; maxillary reaching front of eye. Eye small, anterior, If in snout.

Isthmus very narrow. Scales large, subequal, broadly exposed, firm.

Lateral line decurved. Dorsal nearly median, inserted directly over ven-

trals; caudal evenly forked, the peduncle long and deep. Pectorals short,

extending three-fifths the distance to ventrals; ventrals about to vent.

Lower fins short. Color blackish
; everywhere dark ;

the scales much dotted

and with darker edges, which often form lines along the rows of scales;

males without red. Length 12 to 15 inches. One of the largest and most

widely distributed species, found everywhere in the Great Basin of Utah,
and also abundant in the Snake River Basin above the Shoshone

Falls as far as the Yellowstone Park. Extremely destructive to other

*Mr. Barton A. Bean, who has kindly reexamined the types of Tigorna bicolor, writes to us:
"The types of Tigorna bicolor and Siboma atraria differ greatly in form, color, and somewhat in
size of scales. Atraria is more robust than bicolor, its scales are larger, and its color quite dis-

tinct. The silvery color on the sides of T. bicolor, extends from considerably above the lateral
line to all the lower parts. The scales of bicolor count 13-60-7, while in S. atraria. of the same
size they are but 11-52-53. In younger examples there arise a larger number of scales, the type
of itraria having 11-55."

^Leucitcus cserulem, (GIRARD). Head 3%; depth 4%. D. 9; A. 7; scales 13-61-7 in type;
teeth 2, 5-5 2, with narrow grinding surface. Body slender, subfusiform. Head slender, the
snout long, conical, rather flattened above. Jaws equal, the maxillary reaching to orbit.
Dorsal fin inserted behind veutrals; anal fin quite small. Lateral line decurved. Dusky bluish
above, pale below; scales everywhere with fine punctulations. Lost River, Oregon; certainly
identical with L. bicolor. The original type has the head longer, the snout much longer and
pointed, the mouth larger, the maxillary longer and less oblique, the eye somewhat larger, and
the top of the head more flat than in Leuciscus linealus.

J Scales 12-63-7 is the most usual number in the Snake River Basin. The number seems to

vary from 53 to 63.
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fishes, especially to young trout. Varies greatly with age and surround-

ings. The present description is taken primarily from Utah Lake speci-

mens, typical of L. atrarius. We have examined specimens from Utah

Lake, Provo River, Bear River, Jordan River, Sevier River, Heart Lake,
and Jackson Lake, Wyoming, and other streams tributary to Snake River.*

(lincdtHx, streaked, a character usually not conspicuous, and produced by
the paler centers of the scales contrasting with the dotted edges.)

Tigoma Uneata, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 200
; locality unknown, type loet.

(Coll. Borkwith.)

Ti.joma obesa, GIRARD, Proc. Ac. Nat. Sci. Phila., 1866, 206, Salt Lake Valley; and Pac. B. R.

Surv., x, 290, 1858
;
the name obesus preoccupied in Leuciscus. (Type, No. 2773. Coll. Bow-

man.)

Siboma atraria, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 208, Utah District near the Desert,

(Coll. Bockwith) ;
and Pac. B. B. Surv., x, 297, 1858.

Tigoma synamata, GILL, Proc. Bost. Soc. Nat. Hist., 1861, 42; and Ichth. Capt. Simpson's Expl.,

1876, 405, Salt Lake Basin
;
a very deep-bodied example; scales 10-50-3. (Type, No. 2607.

Coll. C. S. McCarthy.)

P)-otoporus domninus, COPE, Hayden's Geol. Surv. Mont, for 1871, 473, 1872, Snake River, Fort

Hall, Idaho, (Coll. Carrington); a very young example with incomplete lateral line and

teeth 2,4-4, 1; scales 9-56-6; JORDAN & GILBERT, Synopsis, 203, 1883.

HybopsisbiviUatus, COPE, Hayden's Geol. Surv. Mont, for 1871, 1872, 474, Warm Springs, Utah,

(Coll. Carrington); young with teeth 2, 4-4, 2
; scales 12-53-11.

llybopsi* liiujHtiiotjeHxla, COPE, Proc. Amer. Philos. Soc. Phila., 1874, 134, Timpanogos, Utah;

young with incomplete lateral line
;
scales 13-52-2, and teeth 2, 4-4, 2. (Type, No. 15769.

Coll. F. Klett); COPE & YARROW, Zool. Wheeler Surv., 654, 1875.

Siboma alraria, and variety longiceps,^ COPE, Zool. Wheeler Surv., 667, 1875, (1876), Snake Creek

Valley, Nevada, near the Utah line, and near the Sevier Basin, belonging to

the drainage of Lake Bonneville. (Type, Nos. 12910, 15770, 15782. Coll. Yarrow;

C. G. Newberry.)

Squalius rhomalem, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1880, 461, very old
;
scales 10-55-5,

Utah Lake. (Coll. Jordan.)

Squalius cmoreus, JORDAN & GILBERT, I. c., 400, 1880, Provo River; scales 11-56-6 ; young.

(Type, No. 30806. Coll. Madsen.)

Minnilus bivittatus, JORDAN & GILBERT, Synopsis, 195, 1883.

Mi,i,iili<s thiijxniuijfiisis, JORDAN & GILBERT, Synopsis, 196, 1883.

S'lualiits cntoreus and rhomaletis, JORDAN & GILBERT, Synopsis, 234, 240, 1883.

Sqitalim lineatus, JORDAN & GILBERT, Synopsis, 236, 1883.

Sqnalius obesus, JORDAN & GILBERT, Synopsis, 237, 1883.

Squalius alrariux, JORDAN & GILBERT, Synopsis, 241, 1883 ; JORDAN, Bull. U. S. Fish Comm., 1889, 33.

Stjualius squamatus, JORDAN & GILBERT, Synopsis, 241, 1883.

367. LEUCISCUS NIGRESCENS (Girard).

(PESCADITO; CHUB OF THE Bio GRANDE.)

Head 4; depth 4f ; eye about 6. D. 8; A. 8; scales 15-67 (60 to 67)-10;

teeth 1, 4-4, 1, or 1, 4-5, 2, usually without grinding surface. Body rather

slender, little compressed. Head rather long and pointed. Mouth moder-

ate, oblique, terminal, the jaws about equal, the maxillary about reach-

ing front of eye. Eye rather small. Scales moderate. Lateral line

decurved. Fins large; dorsal behind ventrals, its tip when depressed

reaching the posterior base of the anal; pectorals nearly reaching ventrals.

*This species has been attributed to Lake Tahoe, apparently by error, Rulilus olivaceus having

probably been mistaken for it.

fThis variety is said to differ from the typical form in having the head longer and the scales

larger. Scales 12-56-5.
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Coloration dusky above; silvery below; males with the axil red; sides

with a vague dusky band; young with a black caudal spot. Length 6 to

12 inches, Rio Grande Basin, from San Luis Park to Mexico, everywhere
abundant in eddies and deep places in the river. Variable, the dentition

especially so. The present description from specimens taken in the Rio
Grande at Alamosa, corresponding to L. pandora', further south the species

grows larger with the back higher, the head more depressed. Probably all

are the same species, (nigrescens, blackish.)

Gila pulchella, BAIED & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 29, Rio Mimbres, Lake Guz-
man, Chihuahua; scales 66; teeth 2, 5-4, 2; not Leuciscus pulchellus, STOKER. (Type, No.

233. Coll. Clark.)

Tigoma nigrescens, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 207, Boca Grande and Rio Janos,
Chihuahua. (Type, No. 219. Coll. Kennerly.)

Tigoma pulchra, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 207, Chihuahua River: teeth 1, 4-4,

1, without grinding surface; scales 13-67-7; color bright. (Type, Nos. 227 and 228 (2782).

Coll. Potts); GIRARD, U. S. Mex. Bound. Surv., Ichth., 65, 1859.

Clinostomus pandora, COPE, Hayden's Geol. Surv. Mont, for 1871,475, 1872, Tributaries Rio

Grande, Sangre de Cristo Pass; scales 17-59-10 to 18-65-11; teeth 1, 4-4, 1 to 2, 4-5, 2,

with or without grinding surface. (Type, Nos. 15761, 15984, 15985, 15987, and 18000. Coll.

Cope, Aiken, Yarrow.)
Gila gula, COPE, Zool. Wheeler's Expl. W. 100th Mer., v, 661, 1875, (1876), Rio de Acama, and

near Fort Wingate, New Mexico; large specimens with the scales 16-60-11, and the

mouth large; the teeth 2, 5-4, 2. (Type, No. 16979. Coll. Henshaw.)
Cheonda modesta, GARMAN, Bull. Mus. Comp. Zool., vnr, 92, 1881, Rio Salinas, Saltillo,

Coahuila; scales 14-65-9; head 3*^; depth 3%.
Tigoma conspersa,* GARMAN, Bull. Mus. Comp. Zool., vin, 92, 1881, Rio Nazas, Coahuila.

Squalius pandora, JORDAN & GILBERT, Synopsis, 235, 1883.

Squalius gula, JORDAN & GILBERT, Synopsis, 236, 1883.

Squalius pulcher and pulchellm, JORDAN & GILBERT, Synopsis, 236, 238, 1883.

Squalius conspersus, JORDAN & GILBERT, Synopsis, 239, 1883.

Squalius nigrescens, JORDAN & GILBERT, Synopsis, 242, 1883; scales 16-70-10; teeth 2,4, with grind-

ing surface.

Squalius modestus, JORDAN & GILBERT, Synopsis, 242, 1883.

368. LEUCISCUS PURPUREUS (Girard).

Head 31; depth 3f. A. 8; scales 13-62-8; teeth 1, 4-?, ?. Stout and com-

pressed; head long. Lateral line decurved. Dorsal fin slightly behind

ventrals. Fins all small. Blackish above, pale below. San Bernardino
Creek in southern Arizona, a tributary of Rio Yaqui. Only known from
Girard's type. It is not impossible that both intermedius and nigrescens may
prove indistinguishable from purpureus, and very likely niger also may be
the same. In view, however, of the general difference in the faunae of

the Rio Grande, Yaqui, and Gila, we admit the three species as distinct.

(purpureus, purple.)

Tigoma purpurea, GIRARD, Proc. Ac. Nat.'Sci. Phila., 1856, 206, San Bernardino Creek, Ari-

zona. (Coll. Kennerly.)

Squalius purpurem, JORDAN & GILBERT, Synopsis, 238, 1883.

*Tigoma conspersa. Form of Leuciscus niger. Head 3% ; depth 3%. I). 8
;
A. 8

;
"teeth 4, 1-1,

4, clawed;" scales 13-69-9. Profile of head concave, maxillary reaching front of orbit. Pector-
als extending three-fourths distance to ventrals, which reach vent. Brown above; scales of
back and sides speckled with darker

;
an obscure dusky lateral shade. Rio Nazas, Coahuila, a

tributary of Laguna del Muerte.
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369. LEUCISCUS INTERMEDIUS (Girard).

Head 3S; depth 4. D. 8; A. 9; scales 15-73-9. Allied to L. nigrescent,
but from a different river basin. Body elongate, heavy forward, the
caudal peduncle slender. Head long, rather pointed, broad above,
depressed over the eye; mouth large, oblique, the jaws equal, the maxil-

lary just reaching eye. Fins moderate, the dorsal behind ventrals; pec-
torals long, nearly reaching ventrals. Color dusky everywhere, with
dark dots, the sides soiled silvery; a plumbeous lateral streak; fins plain.
Scales 75 in lateral line, in our specimen from Rio Santa Cruz at Tucson.
Gila Basin. Very close to L. purpurem, but that species has apparently
larger scales, and belongs to another river basin, (intermedius, interme-
diatebetween L. pulcliellus and L. purpureus.)

Tigoma intermedia, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 206, Rio San Pedro of the Gila.
Coloration silvery with dark dots; scalps 15-73-9. (Type, No. 232. Coll. Clark.)

Squaliiis lemmom,* ROSA SMITH, Proc. Cal. Ac. Sci., 1884, 3, Rillito Creek, near Tucson, Ari-
zona. (Coll. J. G. Lemmon.)

&/wuiih intermedius, JOBDAN & GILBERT, Synopsis, 238, 1883.

370. LEUCISCUS NIGER (Cope).

Head,3|; depth, 3|; eye rather large, 5 in head. D. 8
; A, 8

;
lateral

line 80.; teeth 2, 4-5, 2, said by Girard to have a developed grinding sur-

face, which, however, we are unable to find. Body robust, the back ele-

vated anteriorly, the caudal peduncle shortened and not very stout.

Occiput depressed. Head large. Mouth large, moderately oblique, the
lower jaw included, the maxillary extending to pupil. Fins small,
the dorsal well backward. Scales small, posteriorly smaller and more
crowded. Lateral line little decurved. Color dusky, the scales with
black dots. Rio Gila. A large species, perhaps not distinct from L.

intermedius, the scales apparently a little smaller, the differences in form
no doubt due to age. (niyer, black.)
Gila gibbosn, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 28, Rio Santa Cruz, Arizona;

(the namegrib6oso is twice preoccupied in Leuciscus). (Type, No. 222(2775). (Coll. Clark;

Heerniiinn.)

Tigoma gibbosa, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 207, and U. S. Hex. Bound. Surv.,

Ichth., 64, 1859.

Gila nigra, COPE, Zoiil. Wheeler's Expl. W. 106th Mer., v, 663, 1875, (187G), Ash Creek and San
Carlos. Arizona; scales 78 to 87. (Type, No. 16972. Coll. Henshaw.)

niger, JORDAN & GILBERT, Synopsis, 239, 1883.

*The following is the description published by Miss Smith (Mrs. Eigenmann):
Squalins lemmom: Head 3% (4%); depth 3<j (4f); length 5% inches; D. 8; A. 8. Body not

much compressed, but rather slender; the dorsal and ventral outlines about equally arched.

Head subconical, little compressed, nearly as wide as deep, and flat on top; maxillary oblique,

reaching frcnt of eye, lower jaw barely included; diameter of eye not quite equal to snout, 1%
inch interorbital space, 4% in head. Teeth 2, 5-4, 2, with evident grinding surface on three in

the greater row. Pseudobranchise present. Isthmus narrow. Scales68. Lateral line decurved,
but not strongly. Scales largest on sides anteriorly; much smaller on dorsal and ventral sur-

faces. Scales not very firm, a few rubbed off from each of the four examples studied. Insertion

of dorsal fin very slightly behind ventrals, nearer snout than bane of caudal. Pectorals 1% in

head; ventrals 2 in head, very nearly reaching vent. Depth of caudal peduncle 2 in its length.
Color generally smutty. Top of head, from tip of snout to occiput, evenly bluish black, sharply

separating the head from the trunk; a median blackish streak from occiput to base of caudal,

paler behind dorsal. A leaden baud about as wide as eye from upper angle of opercle to base of

caudal, running higher than the lateral lino except at its posterior fourth, where it is upon the

lateral line. Sides of head and body dusky from numerous dark punctulations. Below, plain white

from chin to insertion of anal. Fins all dusky. Peritoneum blackish. Described from four

specimens (the largest 5 1
// inches long) collected in Arizona by Mr. J. G. Lemmon, for whom

the species is named. These specimens have been donated by the collector to the California

Academy of Sciences. Mr. Lemmon states that he found these fishes in Rillito Creek, a small

stream of the Santa Catalina Mountains, seven miles north of Tucson, Arizona, and that the

largest ones caught were about ten inches in length.
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371. LEUCISCUS ALICI.E (Jouy).

(LEATHER-SIDED MINNOW.)

Head 4
; depth 3f j eye 3| to 4. D. 8

;
A. 8

;
scales about 19-80-12

;

teeth 2, 5-4, 2, typically without grinding surface, but subject to an

unusual amount of irregularity, occasionally 2, 4-4, 1 or 2, and some-

times with grinding surface. Body comparatively elongate and coin-

pressed, the caudal peduncle long and rather slender. Head short, rather

broad and flatfish above, the interorbital space convex and broader than

the eye. Eye moderate, as long as snout. Mouth rather small, low,

terminal, oblique, the premaxillary just below level of pupil, the maxil-

lary reaching to just beyond front of eye. Dorsal fin inserted somewhat
behind ventrals. Pectorals short, not reaching nearly to ventrals, the

latter not to vent. Scales very small. Lateral line somewhat decurved.

Bluish olive above, with dark points ;
sides silvery, a dusky lateral

shade; fins nearly plain ;
axils red in the males; coloration in spirits very

pale, largely silvery. Length 6 inches. Great Basin of Utah; very
abundant in the Bear, Provo, Jordan, and Sevier rivers

;
not known out-

side the limits of the old Lake Bonneville, except from Little Wood
River, Idaho, where it has recently been found by Gilbert and Evermann,
who found that the fauna of the Upper Snake River in Idaho is practically
identical with that of Lake Bonneville. (Named for Mrs. Alice Jouy.)

Tigoma gracilis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 206, locality unknown, (Coll. Beck-

with); the type lost
;
the name gracilis preoccupied in Leuciscm.

Squalius copei, JORDAN & GILBERT, Proc. U.S. Nat. Mns., 1880,461, Bear River, Evanston,

Wyoming ;
JORDAN & GILBERT. Synopsis, 238, 1883

;
not Lenciscus copii, GUNTHEIJ.

Squalius aliciie, JOUY, Proc. U. S. Nat. Mus., 1881, 19, Provo River near Utah Lake. (Type,

No. 27412. Coll. JORDAN); JORDAN & GILBERT. Synopsis, 238, 1883.

Submenus CHEONDA, Girard.

372. LEUCISCUS COOPERI (Girard).

Head 4i ; depth 4i ; eye large, 4| in head. D. 8
;
A. 11 or 12

;
lateral

line 63. Body rather elongate, subfusiform, much compressed. Head

moderate, the snout thickish, subconical, slightly projecting. Mouth

oblique, the maxillary not quite reaching to eye. Fins large, the anal

notably so. Dorsal somewhat behind ventrals. Coloration reddish gray;
sides and belly silvery. Lower Columbia River. Known only from the

original type, above described. (Named for Dr. John G. Cooper, of Oak-

land, one of the pioneer naturalists of California.)

Ckeonda cooperi, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 207, Fort Vancouver
;
and Pac, E.

R. Surv., x, 294, 1858. (Type, No. 238. Coll. Dr. J. G. Cooper.)
Leuciscus cooperi, GUNTHER, Cat., vn, 243, 1868.

Squalius cooperi, JORDAN & GILBERT, Synopsis, 242, 1883.

373. LEUCISCUS HUMBOLDTI (Girard).

Head 4; depth 3; eye large, 4. D. 8; A. 12; scales 12-56-8; teeth 2,

4-5, 1. Body short and deep ;
head moderate

;
mouth terminal, oblique,

the cleft rather short, the maxillary reaching front of eye. Lateral line

moderately decurved. Dorsal fin rather behind ventrals
;
anal fin

elongate. Color bluish
;
sides with two dusky lateral bands. Humboldt
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River, Nevada
; perhaps identical with L. eyreylm, but the type specimen

is much deeper than any cyrvyiux we have seen. (Named for Alexander
vou Humboldt.)

limilmldti, GiRARD, Proc. Ac. Nat. Sci. Phila.,1856, 206, Humboldt River, Nevada;
aud Pac. R. R. Surv., x, 291, 1858. (Typo, Nos. 225, 226. Coll. Bowman; Beckwith.)

Squalius Inunbuldti, JORDAN & GILBERT, Synopsis, 234, 1883.

374. LEUCISCUS EGREOIUS (Girard).

Head 3f to 4J ; depth 3 to 4J ; eye 4J. D. 8
;
A. 9

;
scales 12 or 13-52 to 56-6

to 8. Teeth 2, 4-5, 2, without grinding surface. Eye large. Body rather

robust, compressed. Mouth oblique, the jaws equal, the maxillary about

reaching front of eye. Fins all high, the anal shorter than in L. hydro-

phlox. Back blackish, with a broad blackish vertebral streak
; usually

two parallel dark bands along anterior third of sides, separated by alight
streak one-half width of pupil. In life this light interspace is flushed

with red. Posteriorly the two dark bands merge into a single median one
on caudal peduncle and the lower is sometimes wanting ; belly golden, with
some red in males. A broad red streak nearly as wide as orbit bordering
the dark lateral streak and extending to opposite front of anal. Top of

head, snout, chin, and an irregular band behind eye blackish
;
axil scar-

let; a golden crescent on cheek; fins unmarked. Length 3 inches.

Nevada to northern California, known from the Humboldt and Truckee

basins and from Napa Valley ; extremely common in Lake Tahoe and
Truckee River. Here described from specimens from the Humboldt River

at Winnemucca, sent by Frank Germain. These have been compared
with the type of L. Cleveland}, which seems to be identical with them.

This species may ultimately stand as Leuciscus hiimboldti. (egregiua, sur-

prising.)

Tigoma egregia, GiRAnD, Pac. R. R. Surv., x, 291, 1858, locality unknown, but probably Great
Basin of Nevada, the drainage of Lake Lahontan. (Coll. Kreuzfeld.)

Gila ardesiaca,* COPE, Zool. Wheeler Surv., v, G60, pi. xxx, figs. 1, la, 1875, (1876), locality un-

known, probably Nevada. (Type, No. 16974. Coll. Yarrow & Hensbaw.)
Stjualiii* galtiierf COPE, Proc. Ac. Nat. Sci. Phila., 1883, 148, Pyramid Lake, Nevada.
Phoxinm clevelandi,l C. II. and R. S. EIGENMANN, West American Scientist, 1889, 149, .(Etna

Springs, Napa County, California.

Squalius ardesiacus, JORDAN & GILBERT, Synopsis, 235,1883.

Squalius egregius, JORDAN & GILBERT, Synopsis, 236, 1883.

* Gila ardesiaca, COPE. Head 3%; depth 4
; eye 4. D.8;A.8. Scales 17-63-8. Teeth 2, 5-4, 2.

Body rather stout, compressed ;
head heavy, muzzle short ;

mouth short, very oblique, the jaws
about equal, the maxillary reaching past front of the large eye. Pectoral fin long, nearly

reaching ventrals. Olivaceous above, a narrow plumbeous lateral band concurrent with the back.

i&jualius galtife, COPE. Head 4; depth 4% ; eye 3 in head. D. 8; A. (probably) 8. Scales

12-GO-5. Teeth 1,4-5,1, without grinding surface. Dorsal inserted a little behind front of

ventrals; muzzle short; mouth oblique, without prominent chin, the end of the maxillary

reaching a little beyond front of orbit. Interorbital region gently and regularly convex, as wide
as eye. Olive above, as far as a plumbeous band, which extends from the operculum to base of

caudal; below this line, sides and belly silvery, except a broad band of crimson from the gill

opening to front of anal
;
side of head with a dusky band. Pyramid Lake, Nevada; abundant.

IPJioxitms clevelandi, EIOENMANN & EIGENMANN, Head 4%; depth 4%; eye 4%. D. 9; A. 9 or 10.

Scales 10-59-fi. Teeth 2, 4-5, 2. Mouth oblique ; jaws equal ; maxillary reaching front of eye or

slightly beyond ; eye 1% in interorbital space; pectorals reaching ventrals in males, shorter in

females. Dark brown above, bordered by a darker stripe ;
a black band from tip of snout to

base of caudal, a pale band between this aud dark of back; fins mostly dusky. Length 4

inches. Jilt ... Springs, Napa County, California. One of the types received from Dr. HfpB*
mann seems to agree fully with L. egregius. In general, however, the fauna of the Sacramento

Valley has little in common with that of the Lake Lahontan drainage to which the Humboltd
and Trucrikee vers belong.
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375. LEUCISCUS HYDROPHLOX (Cope).

(SiLVER-SIDED MlNNOW;
" PO-HE-WA.' 1

)

Head 4J ; depth 4
; eye large, 3 to 3| in head, equal to interorbital space.

D. 9
;
A. 10 to 13, usually 10 or 11. Scales 12-58-5. Body rather elongate,

but deep and compressed, formed as in the section Clinostomus. Head
rather small, short, compressed, but broad above, the jaws equal. Mouth

oblique, short, the maxillary reaching front of orbit, the upper lip oppo-
site middle of orbit. Snout decurved and rather obtuse. Lateral line

decurved
;
33 scales in front of dorsal fin. Coloration greenish silvery ;

the back dusky ;
a dark blue or blackish lateral band between 2 silvery

stripes ;
the lateral band and below bright orange-red in the males, the

red usually ceasing at front of anal
;
a bright silvery or golden crescent

on cheeks
;
a golden streak from snout above eye to gill opening ; speci-

mens in alkaline waters are very pale. Length 3 to 5 inches. Salt Lake
Basin

; excessively abundant in Provo River, Jordan River, and other

clear streams
;
also recorded from the Snake River at Idaho Falls and else-

where iu its upper waters as far as Heart Lake, Wyoming ;
the fish fauna

of this region being mostly identical with that of Lake Bonneville, which

was once tributary to Snake River. The species bears some resemblance

to Notropis coccogenis in form, color, and habits. Our description is drawn

primarily from specimens from Provo River, typical of L. tamia. L.

montanus is exactly the same, but L. hydrophlox may prove to have slen-

derer head and smaller eye. (vdup, water
; $/,o>, flame.)

Clinostomus hydrophlox, COPE, Hayden's Geol. Surv. Mont, for 1871, 475, 1872, Blackfoot

Creek, Idaho.

Clinostomus montanus, COPE, I. c., 476, Grass Creek, Idaho; COPE, Proc. Ac. Nat. Sci. Phila.,

1874, 136. (Type, Nos. 15771, 15772, and 12908. Coll. Yarrow.)

Clinostonnis tienia, COPE, Proc. Amer. Philos. Soc. Phila., 1874, 133, Utah Lake, Provo, Utah.

(Type, No. 16935. Coll. Yarrow.)

Gila montana, COPE, Zool. Wheeler Surv., v, 657, 1875, (1876).

Stjualms hydrophlox, tamia, and montanus, JORDAN & GILBERT, Synopsis, 234, 1883.

Leuciscus montanus, JORDAN, Bull. U. S. Fish Comm., ix, 1889, 32.

Leuciscus hydrophlox, JORDAN, I. c., 48.

Subgenus RICHARDSONIUS, Girard.

376. LEUCISCUS BALTEATUS (Richardson).

Head 4i; depth 3; eye 3$. D. 10; A. 11 to 22, usually 16; vertebra 40.

Scales 13-55 to 63-6; teeth 2, 5-4, 2, without grinding surface. Body
strongly compressed and somewhat elevated. Head small, the snout

rather short and conical. Mouth terminal, oblique, the lower jaw slightly

projecting. Gill rakers very small. Eye large. Anal and caudal large.

Dorsal low, much behind ventrals. Base of anal 4 in length. Colora-

tion plain, the sides bright silvery, usually with a dark lateral band;
sides and belly silvery ;

cheek with a silvery crescent
;
a pale streak above

eye and opercle, crimson in males in spring. Length 4 to 6 inches.

Columbia River and streams about Puget Sound; generally abundant

everywhere in the Columbia Basin, and very variable
;
the specimens
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from any single locality usually alike but different localities showing
large variations. Also recorded (as L. gilh) from the headwaters of Clark's
Fork of the Columbia, (balteatus, girdled.)

Q/jiriiiM* (Abramig) balteatus, RICHARDSON, Fauna Bor.-Amer., in, 301, 1836, Columbia River.
Richardsonius lateral^* GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 202, Fort Steilacoom, Wash-

ington, (Type, No. 64. Coll. Suckley); and Pac. R. R. Surv., x, 270, 1868; JORDAN & GIL-

BERT, Synopsis, 251, 1883.

Leuciscus gillij EVERMANN, Bull. U. S. Fish Comm., xi, 1891, 44, Browns Gulch Creek, Silver

Bow, Montana. (Type No. 43953. Coll. Evermann & Jenkins.)
Richardsonius balteatm, GIRARD, Pac. R. R. Surv., x, 278, 1858; JORDAN & GILBERT, Synopsis, 251,

1883.

Abrands balteatus, GUNTHER, Cat., vn, 309, 1868.

Abramis lateral!*, GVNTHER, Cat., vn, 309, 1868.

Leuciscus balteatus and Leuciscus baHeatus lateralis, EIGENMANN, Bull. U. S. Fish Comm., xiv, 1894,
112 & 113.

Leuciscus balteatus, GILBERT & EVERMANN, Investigations Columbia River Basin, 46, 1894.

Subgenus CLINOSTOMUS, Girard.

377. LEUCISCUS YANDOISULUS, Cuvier & Valenciennes.

Head 3f; depth 3f to 4, the largest specimens most elongate, the

females deeper; eye moderate, 3|. D. 9; A. 8; lateral line 48 to 53; teeth

2, 5-5, or 4, 2. Body oblong, deep, and compressed. Head rather large.

Mouth large, oblique, the lower jaw projecting, the mandible extending
to the pupil. Lateral line decurved. Color bluish green ;

some of the

scales of the back irregularly darker, producing a mottled appearance ;

a dark lateral band with a pale streak above it in the adult ; young:

nearly plain ;
males in spring with the region behind the head and above

the pectorals as far back as the anal of a bright rose-red, brightest anteri-

orily. Length 5 inches. Streams about Chesapeake bay to Georgia;
abundant in the clear, swift brooks east of the Alleghany Mountains;
also (as L. estor) in tributaries of the Tennessee and Cumberland, west of

the mountains . (vandoise, French name of the Dace
,
Leuciscus leuciscus. )

Leuciscus vandoisulus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvn, 317, 1844, South Carolina;

GUNTHER, Cat., vn, 25(5, 1868.

Clinostomus affinis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 212, James River, Virginia; (Coll.

Baird); COPE, Journ. Ac. Nat. Sci. Phila., 1868, 228.

Clinostomus funduloides, (Potomac River at "Washington) and carolinu*, (Salem, N. C.)
j

GIHARD, Proc. Ac. Nat. Sci. Phila., 1856, 212; COPE, Cypr. Penn., 376,1866.

* The following characters are assigned to the form called lateralis : Body slendererand less com-

pressed than in It. baltealus. Mouth moderate, terminal, oblique; jaws equal. Anal base 5% in

length. Blackish above; a dark lateral band; the interspace and belly pale, crimson in Bales in

summer. Head 4%; depth 3% to 4. D. 10; A. 14: scales 13-55-6; teeth 2, 6-5, 2. Columbia

River and streams about Puget Sound. It apparently fully intergrades with the preceding, the

anal rays ranging from 11 to 22. The riame Leuciscus lateralis is preoccupied, and this form, if dis-

tinct, should stand as Leuciscus gillL

fThe types of Leuciscus gilli are described as follows: Head 4; depth 3% to 3%. D. 10; A. 14

(la to 16). Teeth 2, 4-5, 2. Scales 11-66-7, 32 before dorsal. Body deep, compressed, much

deeper than in L, montanus, the top of head broader, the eye and mouth smaller; eye 3y2 to 4 in

head, \% in interorbital space; maxillary not quite to front of orbit; snout short and blunt, 3%
in head; lower jaw scarcely projecting; mouth oblique; caudal peduncle long Dorsal small,

anal large; caudal large; dark above, a dark lateral baud with a yellowish band above it; belly

reddish or orange; cheek with a bright yellow crescent; body and fins with black specks; a yel-

low blotch at base of pectoral. Length 4% inches. Browns Gulch, Silver Bow, Montana, and

Swan Lake, near Flathead Lake, (Columbia Basin). Apparently not distinct from L. balteatus.



240 Bulletin 47, United States National Museum.

Gila estor,* JORDAN & BRAYTON, Bull. U. S. Nat. Mus., xn, GO, 1878, Elk River, Estill Springs,

Tennessee; Stone River, Murfreesboro, Tennessee.

Leuciscus affinis, GUNTHER, Cat., vir, 2,57, 1868.

Gila vandoisula, JORDAN & BRAYTON, Bull. U. S. Nat. Mus., xn, 24, 1878.

Leuciscus funduloides, G(JNTHER, Cat., vn, 256,1868.

Squalim vandoisidus and funduloides, JORDAN & GILBERT, Synopsis, 232, 233, 1883.

Squalius estor, JORDAN & GILBERT, Synopsis, 232, 1883.

378. LEUCISCUS ELONGATUS (Kirtland).

(RED-SIDED SHINER.)

Head 4; depth 5; eye about 4. D. 8; A. 9; scales 10-70-5; teeth 2,

4-5, 2. Body elongate, compressed; headlong, rather pointed. Mouth

very large, oblique ;
the lower jaw notably projecting, with a small knob

at the symphysis beyond tip of upper jaw ; upper lip on level of pupil;

maxillary extending to middle of orbit
; posterior angle of opercle acute.

Eye moderate. Scales very small. Fins short and high, the dorsal some-

what behind ventrals. Lateral line decurved. Color dark bluish; the

scales mottled with paler ;
sides with a broad black band

; belly more or

less silvery; the front half of the lateral band bright crimson in spring
males

; belly and lower fins more or less reddened; a dark vertebral band.

Length 5 inches. Great Lakes and Upper Mississippi Valley, chiefly from

Pennsylvania to Minnesota; common in clear streams northward only.

(elongatus, lengthened.)

Luxilus elongatus, KIETLAND, Bept. Zool. Ohio, 1836, 169, and in Bost. Journ. Nat. Hist., in, 339,

1841,Mahoning River, Trumbull County, Ohio, and Lake Erie, near Cleveland.
Leuciscus productm, STORER, Synopsis, Fishes N. A., 416, 1846, Wabash River.

Squaliusproriger, COPE, Proc. Ac. Nat. Sci. Fhila., 1864, 280, Michigan.
Leuciscus elongatus, CUVIER & VALENCIENNES, xvu, 494, 1844

; GUNTHER, Cat., vn, 245.

Clinostomvs elongatus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 212.

Clinoslomus proriger, COPE, Cypr. Penn., 375, 1866.

Leuciscus proriger, GUNTHEB, Cat., vn, 245; sides more compressed and more silvery; lateral line

63
;
teeth 2, 4-5, 1.

Squalius elongatus, JORDAN & GILBERT, Synopsis, 232, 1883.

Subgenus PHOXINUS, Rafinesque.

379. LEUCISCUS NEOGjEUS (Cope).

Head 4; depth 4J; eye moderate, 3i in head. D. 8; A. 8; scales 18-80-

10; teeth 2, 4-5,2. Body short and thick, little compressed, the back
little elevated. Head very large and broad, the muzzle blunt, 3 in head.

Mouth small, quite oblique, the lower jaw scarcely projecting ; maxillary

*Leuciscus estor, (Jordan & Brayton): Head 3%; depth 4%; eye 4. D. 8; A. 8; scales 8-50-5
teeth 2, 5-4, 2. Body elongate, compressed, the caudal peduncle rather long, but not so long as
head. Head very long and large, flattish, but not broad above. Mouth larger than in any
other of our Cyprinidse, very oblique, the upper jaw on the level of the pupil, the maxillaries

extending to opposite middle of orbit; length of gape a little more than half length of head;
lower jaw considerably the longer. Eye rather large, less than snout. Scales moderate.
Lateral line strongly decurved; 23 scales in front of dorsal fin; fins high. Color dark olive

above, many scales irregularly darker; sides silvery; no dark lateral band; a broad shade of

deep rose color along the sides in spring males, below which most of the belly is bright crimson,
these red colors brightest anteriorly; a narrow dark lateral streak like a pencil mark, from
head to tail, overlaid by the scales. Length 4 inches. Cumberland and Tennessee rivers; in
clear brooks; not very common. Perhaps a distinct species, but we are unable to find constant
characters for distinction. (Type, No. 31147. Coll. Jordan & Brayton.)
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reaching to beyond front of orbit, 2* in head; upper lip on level of mid-
dle of pupil. Fins moderate

;
dorsal well backward, much nearer caudal

than snout, somewhat behind ventrals
; pectorals long, 1 in head. Scales

very small, almost embedded in the skin, covering the body evenly. Lat-
eral line decurved, very short, not extending to ventrals. Back and belly

scaly. Color pale or dark
;
back plain dusky ;

a black band through snout
and eye to caudal

;
above this a pale band; below this abruptly white;

belly and lower fins crimson in spring males
; pectorals dusky ;

no caudal

spot. Length 3 inches. Mississippi Valley and neighboring waters; not

common; the few specimens known, from Livingston County, Michigan;
Baraboo Hirer, Wisconsin; White River, Arkansas; and the Black Hills

of South Dakota, (Cox Lake, Chicken Creek, etc), (vtof, new; yy, world;
the species is closely allied to the European Leuciscus phoxinus.)

Phoxinus neogseus, COPE, Cypr. Perm., 375, 1866, New Hudson, Livingston County, Mich-

igan; JORDAN & GILBERT, Synopsis, 243, 1883.

Leuciscus neogseus, GUNTHER, Cat., vn, 247, 1868; EVREMANN & Cox, Bull. U. S. Fish Comm., xv,
1895.

380. LEUCISCUS MARGARITA (Cope).

Head 4; depth 4. D. 8; A. 9; scales 11-52 to 58-8; teeth 2,5-4,2.

Body stout and thick, little compressed, the back somewhat elevated.

Caudal peduncle thick. Head blunt, thick, and rounded. Mouth small,

terminal, oblique, the upper lip below the orbit
; eye rather large; scales

rather small. Lateral line decurved, more or less incomplete, the pores

usually ceasing behind middle of body. Fins rather large. Dorsal fin

posterior. Coloration above dusky olive, dusted with dark specks; sides

plumbeous silvery, forming a narrow streak on tail; belly white, crimson

in spring males
;
snout dusky ;

fins plain ;
scales punctate. Length 3

inches. Susquehanna River to James River
;
not common

;
also taken

in the head waters of the Kanawha. A handsome little fish, quite unlike

most other American species, resembling most Leuciscus neogwus. (mar-

garita, /napyapirr}^, a pearl.)

Clinostomus margarita, COPE, Cypr. Penn., 377, 1866, Conestoga River, Lancaster, Penn-

sylvania.
Phoxinus margaritus,* var., JORDAN, Bull. U. S. Fish Comm., vin, 1888, 141, Reed Creek,

Wytheville, Virginia. (Coll. Jordan, Evermann & Jenkins.)

Leuciscus margarita, GUNTHER, Cat., vu, 246, 1868.

Squalius margaritus, JORDAN & GILBERT, Synopsis, 235, 1883.

381. LEUCISCUS ORCUTTI (Eigenmann & Eigenmann).

Head 3| to 4
; depth 3 to 4

; eye moderate, 4* in adult, H in interorb-

ital width. D. 8
;
A. 7

;
scales 58

;
teeth 2, 5-4, 1

; hooked, their tips black

in the adult. Body moderately compressed ;
head subconical

; maxillary

scarcely reaching front of eye. Lateral line little decurved, more or less

* These specimens seem to belong to L. margarita, but they have the scales larger, 52 to 54 in

lateral line, 28 before dorsal. Mouth very small, anterior; dorsal quite low, inserted behind

ventrals. Color dark ; a very distinct caudal spot, and a well-defined black lateral band. Head

4^; depth 4%. Length 2 inches. Reed Creek, head waters of Kanawha River, Wytheville, Vir-

ginia.

F . N . A>-17
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incomplete, usually extending to caudal peduncle. Dorsal inserted

slightly behind ventrals. Peritoneum black
;

intestine a little longer

than body. Dark gray, often a faint plumbeous lateral band. Rivers of

Southern California tributary to the Pacific, abundant
;
described from

Temecula River
;

also found in the Rio San Luis Rey and Rio San

Jacinto, (Edward Hyatt), and Santa Ana River, (Gilbert). (Named for

Charles Russell Orcutt, the well known botanical collector who first

obtained it.)

Phoxinus orcutti, EIOENMANN & EIGENMANN, Proc. Ac. Sci. Cal., 2d series, HI, 1890, 2, Temecula

River, Riverside County, California. (Type, No. 41925.)

Subgenus HEMITREMIA, Cope.

382. LEUCISCUS MILNERIANUS (Cope).

Head 4; depth 5^; eye3. D.8; A. 8; scales 8-40 to 45-7
;
teeth 2, 5-4, 2.

Body elongate ;
chin slightly projecting. Scales in 15 longitudinal rows

between dorsal and ventral. Orbit equal to length of muzzle. Dorsal

inserted behind the entire base of ventrals. Mouth very large, maxillary

extending nearly to pupil ;
head rather flat above. Length of lateral

line unknown, the scales posteriorly having been lost in the type.
Brownish olive above, below silvery ;

a black band, not well defined on

the borders, extending from the end of the muzzle to the base of the caudal

fin, where it ends in a black spot ;
a reddish spot at base of anterior dorsal

rays ;
muzzle dark. Length 2i inches. Upper Missouri River. (Cope.)

Not seen by us. (Named for James W. Milner, then Asst. U. S. Fish Com-

missioner, author of important contributions to Economic Ichthyology.)

Phoxinus milnerianus, COPE, Amer. Nat., July, 1879, 440, upper Missouri River, probably
Battle Creek, Montana; (Coll. Cope); JORDAN & GILBERT, Synopsis, 243, 1883.

383. LEUCISCUS FLAMMEUS (Jordan & Gilbert).

Head 4; depth 4; eye large, 31 in head. D. 8; A. 8; scales 7-43-5;

teeth 2, 4-5, 2. Body moderately stout, slenderer and more compressed
than in L. neogceus. Head rather short and deep, the upper outline

rounded, the muzzle rather blunt. Mouth small, oblique, the jaws about

equal, the upper lip on level of pupil ; maxillary extending to front of

orbit. Scales much larger and more loosely imbricated than in L. neogcem;
back and belly scaled. Lateral line short, decurved, on 14 scales, not

reaching base of ventrals. Fins small, the dorsal well backward. Back
dark

;
a black lateral band, formed of dark specks ;

above this a pale band;
the belly below this pale ; bright scarlet red in the males in spring; a

small black spot at base of caudal. Length 2^ inches. In tributaries of

Tennessee River, common in clear streams in northern Alabama, (flam-

meus, flaming.)

Hemilremia vittata, COPE, Proc. Am. Philos. Soc. Phila., 1870, 462, Holston River, Knoxville,
Tennessee; JORDAN & GILBERT, Synopsis, 162, 1883; the name vittaius is preoccupied in

Leuciscus.

Phoxinus Jtammeus, JORDAN & GILBERT, in Jordan, Man. Vert. E. U. S., ed. 2, 303, 1878, Elk,
River, Estill Springs, Tennessee; JORDAN & BRAYTON, Bull. U. S. Nat. Mus., xn, 66

1878; JORDAN & GILBERT Synopsis, 243, 1883.
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Subgenus IOTICHTHYS, Jordan & Evermann.

384. LEUCISCUS PHLEGETHONTIS (Cope).

Head 3f ; depth 3. D. 7
;
A. 8

;
scales 6-36-4, 17 before dorsal

;
teeth

1, 5-4, 2. Body short, deep, compressed. Mouth short, very oblique, the
lower jaw projecting, the maxillary reaching front of eye, which is rather

large. Dorsal behind veutrals
; pectorals about reaching ventrals.

Lateral line entirely wanting, not a pore developed in the many specimens
examined. Olivaceous

;
a broad plumbeous lateral band

;
a dusky dorsal

line
; belly golden, probably red in spring males. Length H inches.

Tributaries of Great Salt Lake, and Sevier Lake (Basin of Lake Bonne-

ville) ; excessively common in ponds and warm pools. One of the smallest
of our fishes, and the most aberrant of those here referred to Leuciscus.

w, to flame.)

Clinostomus phlegcthontis, COPE, Proc. Amer. Philos. Soc. Phila., 1874, 137, Beaver River, Utah.

(Type, No. 16983. Coll. Yarrow & Henshaw.)
Gila pJdcgelhontis, COPE, Zoiil. Wheeler's Expl. W. 100th Mer., v, 657, 1875, (1876).

Phoxinuit phlegethontis, JORDAN & GILBERT, Synopsis, 244, 1883
; JORDAN, Bull. U. S. Fish Comm.,

ix, 1889, 34.

117. RUTILUS, Kafinesque.

(ROACHES.)

Rutilns, EAFINESQUE, Ich. Oh., 48, 50, 1820. (rulilus : no type indicated on page 48
;
on page 50,

rutilus* mentioned.)

Leticos, HECKEL, Russegger's Reisen, 1, 1038, 1843, (cisalpinus). (Not Leucns, KAUP, a genus of

Gulls.)

Cenisophius, BONAPARTE, Catologo Metodico Pesci Eur., 1846, 29, (paupenim no diagnosis).

Gardonns, BONAPARTE, I. c., (decipiens ;
no diagnosis).

Pigus, BONAPARTE, I. c., (pigus ;
no diagnosis).

Pseudophoxinus, BLEEKER, Prodromus Cyprin., 18GO, (zeregi).

\Anchybopsis, COPE, Proc. Amer. Philos. Soc. Phila., 1870, 543, (laius, a fossil species).

Myloleucus, COPE, Bull. Hayden's Geol. Surv. Montana for 1871, 475, 1872, (pulvernlentus).

Siphaleles, COPE, Proc. Ac. Nat. Sci. Phila., 1883, 146, (citlatus), young with lateral line imperfect.

Body stout, compressed. Mouth normal, oblique; no barbel. Teeth 4-5,
or 5-5, or 6-5, hooked, with moderate grinding surface. Scales moderate or

small. Lateral line continuous or incomplete, decurved. Anal basis short

or rather long. Abdomen not compressed. Intestinal canal not elongate.

Species numerous in Europe, Asia, and America. The American species
are certainly closely allied to the European type of Rutilus, Rafinesque,

(including Leucos, Heckel), differing in the presence of teeth 5-5 or 5-4,

instead of 6-5 or 5-5, as most of the species of Rutilus have. The anal fin

is long in JRutilw, of 10 to 14 rays as in Leuciscus proper, and as in Euro-

pean minnows generally, while in these American Roaches (Myloleucus)
there are but 8 anal rays. But as this character has not generic
value in Leuciscus and Notropis, it can not be admitted here.

As in the case of Leuciscus, tho American forms are confined to the

western waters. They are dusky in color, and have small, loosely-

embedded scales which give an appearance unlike that of their relatives

in Europe. As in the other case, Austrian and Asiatic species (subgenus

Pseudophoxinus, Bleeker) seem to form connecting links. Rutilus zeregi has

teeth 5-5, anal rays 9, and scales about 63. We are therefore unable to

*"I call this genus Rutilm, in tlio supposition that the Ci/prmim rnfili'x 111:1 v !> tin- type of it."

(Rajinesque. )
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draw any satisfactory line between Eutilus on the one extreme and Mylo-
Icucus at the other. The American species of this genus are very imperfectly

known, and some of them are subject to large variations, (rutilus, ruddy,
the ancient name of the European Roach or Rothauge, Eutilus rutilus.)

LF.UCOS, (\u6s, white.):

a. Teeth 5-5, never 4-5, nor 5-6
;
anal fin short, of about 8 rays ;

scales small, sexual differ-

ences slight, males with little or no red pigment.
b. Scales about 58 to 65 in the lateral line. Body slender, the depth 4 in length ;

color

olive, the belly silvery. OLIVACEUS, 385.

MYLOLEUCUS, (juntos, grinder ; Leucos) :

oa. Teeth 4-5, with grinding surface ;
anal fin short, of about 8 rays ;

scales small. Dusky
species, the scales sprinkled with dark dots. Sexual differences moderate, usually some

red pigment in spring.

c. Scales in lateral line 45 to 67.

d. Scales 8-46 to 50-5
;
coloration paler and less dotted with black.

BICOLOR, 386.

dd. Scales 10 to 14-50 to 67-5 to 7
;
coloration dusky, much dusted with dark specks.

SYMMETRICUS, 387.

oc. Scales rather large, 39 in lateral line
;
about seven rows between lateral line and dor-

sal
;
sides with a plumbeous baad and a black caudal spot. BOUCARDI, 388.

Subgenus LEUCOS, Heckel.

385. RUTILUS OLIVACEUS (Cope).

Head 4
; depth 4$- to 4. D. 8

;
A. 8

;
scales 11-56-6

;
teeth always 5-5,

with grinding surface. Body fusiform, compressed ;
head narrowed to the

muzzle, the mouth opening very obliquely forwards and upwards; maxil-

lary concealed in the closed mouth, its tip scarcely reaching front of eye.

Eye li in snout, 1| in interorbital space, 5 in head
;
middle of front flat,

its edges sloping to the superciliary border ; pectoral long, reaching f dis-

tance to ventrals. Dusky olive, with brassy luster, the belly silvery;

body and fius much dotted
;
no red or yellow ;

no lateral band
; young

with lateral line incomplete. Length 1 foot or more. Lake Tahoe, Pyra-
mid Lake, and neighboring waters

; excessively abundant ;
much resem-

bles Leuciscus lineatus in appearance and habits
;
a greedy fish, destruc-

tive to young trout, (olivaceus, olive-colored.)

Leucus olivacem, COPE, Proc. Ac. Nat. Sci. Phila., 1883, 145, Pyramid Lake, Nevada.
Leucus dimidiatus,* COPE, I. c., 145, Pyramid Lake, Nevada.
Siphateles viltalusrf COPE, Proc. Ac. Nat. Sci. Phila., 1883, 146, Pyramid Lake, Nevada.

Subgenus MYLOLEUCUS, Cope.

386. RUTILUS BICOLOR (Girard).

Head 4; depth 4*; eye 4*. D. 8; A. 7; scales 9-48-6; teeth 4-5. Body
moderately stout. Head rather heavy, the muzzle short and conical.

Mouth moderate, very oblique, the jaws equal, the maxillary reaching
line of eye. Scales rather large. Lateral line decurved. Eye rather large.
Color transparent olivaceous; a distinct plumbeous lateral band; tins

*Eye equal to interorbital width, 3% in head, a little more than length of muzzle. Mouth
oblique, the maxillary reaching front of eye. Ventral a little behind front of dorsal. Light
brown above, becoming plumbeous lower, the belly pure silver white. Head 4

; depth 4%. A. 8.

Scales 14-65-8. Teeth 5-5, with grinding surface. Length 4 inches. Pyramid Lake, Nevada;
very abundant. (Cope.) Evidently the half-grown of E. olivaceus.

fHead 4; depth 4%; eye 3. D. 8
;
A. 8

;
scales 11-55-5; teeth 5-5, with well-developed

grinding surface. Lateral line very imperfect. Eye a little less than interorbital width. Mouth
oblique, the maxillary not quite reaching front of eye. Ventral fins beneath anterior part of
dorsal. Brownish above, belly and sides silvery ;

a straight lateral band of lead color, inter-

rupted at base of caudal by a vertical baud of straw yellow, which has a dark posterior edge.
Length 3 inches. Pyramid Lake, Nevada, evidently the young of E. olicacem. (Cope.) (vittatus,

striped.)
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dusky shaded; scales with some brown dots, but not profusely dusted
with black specks as in the preceding species. Length 8 inches. Lakes
of southeastern Oregon (Klamath, Warner, Goose, etc.), the old Lake
Idaho; locally abundant

;
.not found in Lake Lahontau, Lake Bonneville,

nor in the Sacramento Valley. Very distinct from R. symmetricus, the
scales larger, the color less opaque. It is, however, close to Rutilus oliva-

m/*, in appearance, but is more slender and has larger scales, besides the

difference in the teeth, (bicolor, two-colored.)

Aljanxei MWor,* GIRARP, Proc. Ac. Nat. Sci. Phila., 1856, 183, Klamath Lake. (Type, No.
2750. Coll. Dr. J. S. Newberry.)

f Al<i<ni*t'(t miticarf COPE, Proc. Ac. Nat. Sci. Phila., 1864, 282, "Texas;" JORDAN, Proc. U. S.

Nat. :Mus., 1885, 121.

Myloleitcus tlutl<tssiitns,i COPE, Proc. Ac. Nat. Sci. Phila., 1883, 143, Goose Lake, Oregon.
CettcucM btcotor, G&NTHIK, Cat., vir, 245, 1868.

/,<>,'.,< bicolor, JORDAN & HEXSIIAW, /. c., 193, 1878.

l.vn,->is bicolor, JORDAN & GILBERT, Synopsis, 246, 1883.

LCHCIIS uuticus, JORDAN & GILBERT, Synopsis, 246, 1883.

387. RUTILUS SYMMETRICUS (Baird & Girard).

Head 3| ; depth 4
; eye 3 to 4. D. 8

;
A. 8

;
scales 10 to 14-52 to 67-5,

extremely variable, usually 53 to 56; teeth 5-4. Body rather elongate,
moderately compressed, not elevated. Head short, rather slender

;
mouth

small, little oblique, the lower jaw included. Eye large, anterior
;
snout

usually a little convex, a little- longer than eye; mouth not quite terminal.

Lateral line strongly decurved. Dorsal distinctly behind ventrals. Col-

oration, dusky above, sides pale, scales more or less dotted with black;

bright-colored specimens have a dark lateral band from snout to middle
of caudal, a second dark band or series of spots below lateral line ceasing
at vent

;
axils orange ;

cheeks silvery. Color much brighter in specimens
from clear brooks (as Tree Pinos Creek, San Benito County, California).

Length 5 inches. Rivers of California and Nevada, probably generally
distributed. Originally known from the San Joaquin and Merced
rivers and Kern Lake. It is also very common in streams of the coast

ranges from San Francisco to Salinas River, being in the brooks of Santa
Clara Valley the most abundant fish. Other specimens corresponding
rather to obesus occur in streams tributary to Owen Lake, Mohave River,
Washoe Lake, Truckee River, Humboldt River, etc., (the basin of the

Quaternary Lake Lahontan.). Still other records are from western and
northern Utah, in the Lake Bonneville basin. If three species are con-

founded under the name symmetricus, they are likely to be symmetricus

(=formo8us), from streams west of the Sierra Nevada, obesus from the basin

*The following notes have been made on the types of Algansea bicolor : Length 7 inches
;
head

4, deptli 4X>; eye 4% in head. Eye shorter than snout ;
snout pointed ; maxillary not reaching

eye. Lower jaw little projecting. D. 9
;
A. 8; scales 9-48-6. Scales larger than in types of

obesa, from which it is distinct.

fA specimen from unknown locality has been described as Algansea antica, COPE: Head acute,

subconic; snout rather pointed; insertion of dorsal midway between pupil and base of caudal.

Jlouth small, the jaws equal; maxillary 4 in head, not reaching orbit. Lateral lino decurved.

Caudal short, little forked; pectoral short, not reaching ventrals. Eye 5 in head. Purplish
f-latc above, yellow below; sides of head and edgee of scales punctulate. Head 3g; depth 3g;

1). 8; A. 8
;
scales 10-49-6

;
teeth 4-5, little hooked, with a very broad grinding surface. Length

ft inches. "Texas;" here described from the original type, its exact origin, unknown, very

likely not from Texas. It is probably identical with It. limlor or K. symmetric**.

lRnlilnxtlnila**iiHi possesses the following characters: Slenderer than R. parovaniu, the color

a light translucent green, quite unlike the heavy olivaceous of the latter. Head 3%; depth 4>;
A. 9; scales 9-46-4; teeth 4-5. Length 6 inches. Onejpecimen known,

from Goose Lake, Oregon,

probably identical with It, bicolor.
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ofNevada (LakeLahontan,) andpulverulentus ( =parovanus),fTom the basin

of Utah (Lake Bonneville). In general the fish faunae of the basins of

Nevada and Utah are entirely distinct. But we know of no constant char-

acters on which a division of this species can be maintained, (symmetri-

cus, symmetrical ;
it being supposed to differ from Pogonichthys macrolepi-

dotus in the symmetrical tail.)

Pogonichthys symmetric^,* BAIRD & GIRARD, Proc.Ac. Nat. Sci. Phila., 1854, 136, Fort Miller,

San Joaquin Valley. (4% inches long).

Algansea formosa, GIRAHD, Proc. Ac. Nat. Sci. Phila., 1856, 183, Merced and Mohave rivers.

(5% inches). (Type, Nos. 2754 and 2755. Coll. A. L. Heermann.)

Algansea obesa,^ GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 183, Humboldt River; GIRARD, Pac.

R. R. Surv. , x, 239, 1858. (Type, No. 2752. Coll. Lieut. Beckwith . )

Myloleucus pnlverulenlus,l COPE, Hayden's Geol. Surv. Montana for 1871, 475, 1872, 'Warm

Springs, Utah. (Scales 13-58-9.)

Myloleucus parovanus, COPE, Proc. Amer. Philos. Soc. Phila., 1874, 136, Beaver River, Utah ;

COPE, Zool. Wheeler Surv., v, 669, 1875, (1876); COPE, Proc. Ac. Nat. Sci. Phila., 1883, 143.

Leucosomus symmetricus, GUNTHER, Cat., vii, 267, 1868.

Ceratichlhys symmetricus, JORDAN & GILBERT, Synopsis, 213, 1883.

Leuciscus formosus, GUNTHER, Cat., vu,245, 1868.

Leucos formosa, JORDAN & HENSHAW, Report Chief Engineers, App. NN, 193, 1878.

Leu.cnsform.oms, JORDAN & GILBERT, Synopsis, 244, 1883.

Leuciscus obesus, GUNTHER, Cat., vii, 244, 1868.

Leucos obesus, JORDAN & HENSHAW, Report Chief Engineers, App. NN, 192, 1878.

Leucus obesus, JORDAN & GILBERT, Synopsis, 245, 1883.

* The type of Pogonichthys symmetricus has no barbel; the teeth 4-5; the head 4 in length; the

depth 4%; scales 9-53-6. It seems to be the same species as Algamea formosa, which has scales

10-57-7.
'

The type specimen of Algamea formosa (No. 196), from Merced River, is 5% inches long.
Head 3{j; depth (eviscerated) 4%. Eye 5, 1% in snout. Snout 4 in head. Mouth terminal,

oblique, about as in No. 193, but the lower jaw slightly included. Maxillary not reaching eye.
D. 8; A. 8. Scales 10-57-7. Another of these specimens has the snout shorter and a little more

pointed. Scales 11-57-7. The type from Mojave River (No. 197), 4% inches long, has head 3%;
depth 4. Eye 4%, shorter than snout, which is pointed, 4 in head. Mouth oblique; lower jaw
slightly projecting. D. 8; A. 8. Scales 11-51-7. This form from Mojave Riverseemsto cor-

respond with specimens from tributaries of Owen Lake, Inyo County, California. These differ

from typical symmetricus in the form of the head, agreeing in this respect with the types of obesus

and parovanus. The snout in the Inyo County specimens is shorter, barely equal to the eye and
not convex as in symmetricus; mouth very oblique; dorsal over ventrals. Scales 10-55-6. These

may be the same as It. parovanus, the figure of which shows this form of mouth. Rntilus parovanus
is thus described: Body rather stout; muzzle short, conical; mouth very broad, the maxillary
reaching front of orbit; profile gently arched; eye large, 3 in head, equal to interorbital width;
pectorals reaching little more than half way to ventrals; the latter just to vent. Translucent,
with a plumbeous lateral band. Ventrals and pectorals dusky; dorsal and caudal shaded with
dark. Head 3%; depth 4%. D. 9; A. 8. Scales 10-48-5; teeth 4-5. Length 12 inches. (Cope.)
Beaver River, Utah, a tributary of Sevier River.

f R. obesus is apparently identical with Rutilus symmetricus. Body stout
;
head short; snout

4 in head, moderately pointed, not much convex. Mouth oblique, lower jaw not projecting;
maxillary not reaching eye. Head 3%; depth 3%; eye 5, 1% in snout. Scales 12-57-8. Length
6% inches. Here described from notes on Girard's type (No. 194, U. S. Nat. Mus.) from Hum-
boldt River.
Another of Girard's specimens (No. 193, U. S. Nat. Mus.) from Humboldt River is 6% inches

long. Head 3%; depth 3%. Eye 5 in head, \% in snout, which is 3| in head. Mouth terminal,
oblique, the lower jaw scarcely projecting; maxillary not reaching eye; snout pointed. Scales

14-58-8. D. 9; A. 8.

Another* specimen from Nevada, 5 inches long, has snout a little longer than eye; scales 11-

56-6; depth 4. Still another, 8% inches long, from "Camp 21, Nevada," has scales 12-54-6;
snout not decurved; eye 1% in snout. Of specimens from Truckee River, one has a convex snout

very pronounced; another the snout slightly convex, the two others not convex at all.

% Myloleucus pulverulentus is thus described: Form stout; head short, muzzle not decurved;
mouth terminal, slightly descending, the maxillary bone nearly attaining the anterior line of
the orbit. Head 3.75 times in length, exclusive of caudal; depth 3% times. Eye 4.2 in head,
1 in muzzle. Preorbital bone deeper than long. Scales 13-58-9. Radii: D. I, 9; A. II, 7. Caudal
well forked. Length 3% inches. A dark plumbeous band extends from the origin of the lateral
line above to the caudal peduncle and on it to the caudal fin; below this the color is silvery,

thickly dusted with black dots; above it is an olive-yellow band, then a dark dorsal region, all

dusted; sides of head silvery, dusted; fins unspotted. Numerous specimens from the Warm
Springs, Utah.
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388. RUTILU8 BOUCARDI (Glinther).

Head 4; depth 4; eye moderate, 4^. D.8; A. 9 or 10; scales 7-39-5;
teeth 5-4, hooked. Body moderately elongate. Head thick, obtuse;
mouth broad, its cleft not extending to the eye ;

snout convex, the lower

jaw included. Caudal fin moderately forked. Origin of dorsal fin close

behind that of the ventrals. Pectorals not reaching nearly to ventrals.

Brownish
;
a bluish lateral band, forming a faint caudal spot. Length 3|

inches. Cuernavaca, Mexico. (Giinther.) (Named for Alphonse Boucard,
an ornithologist who collected largely in Mexico.)

/.?/(/ >is boucardi, GVNTHEH, Cat., vn, 485, 1868, Cuernavaca, Mexico. (Coll. Boucard.)
Leuctts boucardi, JORDAN & GILBERT, Synopsis, 246, 1883.

118. LUXILINUS, Jordan.

Lnxilinus, JORDAN, Catalogue Fishes N. A., 1885, 33, (occidentals).

Body oblong, strongly compressed. Ventral edge of moderate width;
scaled over and not at all carinated; otherwise much as in Abramis. No
barbels. Gill rakers slender, of moderate length. Teeth 5-5, with entire

edges and well-developed grinding surface, their tips little hooked. Intes-

tines of the short type, but longer than in most related genera; anal basis

elongate. This genus seems nearest related to Abramis or to its section

Notemigonus, but in its technical characters it stands near Eutilus. One

species known. (Name, a diminutive of Luxilus', from lux, light.)

389. LUXILINUS OCCIDENTALS (Baird & Girard).

Dorsal 10
;
A. 11

; eye large, 4. Body moderately elongate ;
snout sub-

conical, rather tapering. Mouth oblique, the maxillary not reaching
orbit. Brownish above

;
sides silvery ;

more or less speckled with gray.

San Joaquin Valley, California
;
not rare about Fresno, (occidentalis,

western.)

Leucosomus occidentals, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 137, Poso Creek; Four

Creeks, tributaries of Tulare Lake, California. (Type, No. 57. Coll. Heermann.)
Liiriln* occidentalis, GIRARD, Pac. R. R. Surv., x, 280, 1858.

Abramis occidentalis, GUNTHER, Cat., vu, 305, 1868.

Notemigomis occidentalis, JOKDAN & GILBERT, Synopsis, 250, 1883.

119. OPSOPCEODUS, Hay.

Opsopccodus, HAT, Proc. U. S. Nat. Mus., 1880, 507, (emilise).

Trycherodon, FORBES, in JORDAN & GILBERT, Synopsis, 247, 1883, (megalops).

Opsopcea, JORDAN & EVERMANN, new submenus (bollmani).

Mouth very small, terminal. Body fusiform. Upper jaw protractile;

no barbels. Teeth 5-5 or 4-5, with little or no grinding surface and with

serrated edges, the tip strongly hooked. Abdomen not compressed. Dor-

sal nearly over ventrals. Anal basis short. Lateral line complete, or

more or less imperfect. Intestinal canal short. Peritoneum white. Sin-

gular fishes, of small size, confined to Eastern America, (bxonoitu, to feed

daintily; dovs, tooth.)

OPBOP<EODUS :

a. Mouth very oblique, terminal, its cleft almost vertical ;
no distinct caudal spot.

6. Lateral line complete, or very nearly so.

c. Dorsal fin plain, without distinct dark markings; head very slender. OSCULUS, 390.
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cc. Dorsal with black blotch on its anterior rays, usually none posteriorly ;
head

deeper. EMILIA, 391.

bt>. Lateral line always incomplete ;
dorsal usually with a conspicuous black blotch on its

posterior portion. MEGALOPS, 392.

OPSOPCEA, (6*ojroio, to feed daintily):

aa. Mouth scarcely oblique, its cleft almost horizontal ;
a black caudal spot nearly as large as

eye ;
lateral line imperfect. BOLLMANI, 393.

Subgenus OPSOPOEODUS.

390. OPSOPCEODUS OSCULTJS, Evermann.

Head 4|; depth 41 to 5; eye 3. D. 10; A. 8; scales 7-38 to 41-3; teeth

4_5 or 4-4, serrate and hooked. Body slender
;
head subconic, its depth

at eye but half its length ;
snout blunt, shorter than eye. Mouth very

small, almost vertical. Breast naked
;
scales before dorsal small. Lateral

line complete. Pale, with brown specks along edges of scales above
;
a

narrow plumbeous lateral band
;
sometimes two rows of specks above and

one below it
;
no black caudal spot and no black blotch on dorsal. Peri-

toneum silvery. Rio Neches, and other streams about Palestine and Hous-

ton, Texas. Very close to 0. emilice, but quite different in color markings,

possibly a subspecies of 0. emilice. (osculus, a small mouth.)

Opsopceodm otculus, EVERMANN, U. S. Fish Comm. Expl. in Texas, 82, 1892, Neches River,

near Palestine, Texas. (Type, No, 45560. Coll. Evermann, Scovell & Gurley.)

391. OPSOPCEODUS EMILIA, Hay.

Head about 4i ; depth 4| ; eye 3. D. 9
;

A. 8
;

scales 5-40-3
;
teeth 5-5,

very slender, strongly hooked, and deeply serrate. Body rather elongate,

moderately compressed, not elevated. Head short, slender. Muzzle blunt

and rounded. Mouth very small and very oblique, smaller than in any
other of our Cyprinidce,'Vfith scarcely any lateral cleft; its size, when

opened wide, less than that of the eye. Mandible short and deep, strongly

curved; jaws equal. Eye longer than snout. Dorsal beginning over

posterior rays of ventrals, nearer snout than base of caudal. Pectoral

small, not reaching ventrals, the latter to anal. Caudal peduncle long
and slender, the caudal long and deeply forked. Anal short and deep.
Breast naked

;
16 large scales before dorsal. Lateral line complete or

very nearly so. Yellowish; sides silvery; scales above dark-edged;

usually a dark lateral band from snout to caudal, above and below which

are series of black dots
;
no distinct caudal spot ;

anterior rays of dorsal

dark; no black spot on the posterior rays. Sandy lowland streams, Lake
Erie and southern Indiana (New Harmony) to Georgia and Mississippi.

Rather scarce, but widely distributed. (Named for Mrs. Emily Hay.)

Opsopcfodm emilise, HAY, Proc. tJ. S. Nat. Mus., 1880, 507, Artesia, Macon, and Enterprise,

Mississippi. (Type, No. 32222. Coll. Hay.) JORDAN & GILBERT, 'Synopsis, 247, 1883.

392. OPSOPfEODUS MEGALOPS (Forbes).

Head 4f ; depth 4 to 5
; eye 2|. D. 7 or 8

;
A. 7 or 8

;
scales 5-39-4, 15

before dorsal. Teeth 5-5, hooked and crenate. Lateral line always

incomplete, sometimes on 4 or 5 scales only, sometimes extending with

interruptions to middle of caudal peduncle. Body slender, fusiform;
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mouth small, terminal oblique. Eye very large, longer than snout
;
fins

large, the caudal long, deeply forked
; pectorals extending f distance to

ventrals. Breast partly naked. Yellowish brown, sides faintly silvery;
scales above dark-edged. Dorsal with a submedian black blotch in front

on 4 rays : a second blotch usually present on 3 posterior rays. Length
2 inches. Western Ohio to Illinois, replacing 0. emilicK northward;
perhaps not a distinct species. (,ueya/loi/;, large-eyed.)

Trycherodon inegalops, FORBES, in JORDAN & GILBERT, Synopsis, 248, 1883, Illinois River at

Pekin and Peoria
;
Mackinaw Creek, Illinois. (Type, No. 28406. Coll. Forbes.)

Subgenus OPSOPQEA, Jordan & Evermann.

393. OPSOP<EODUS BOLLMANI, Gilbert.

Head 4g : depth 4f to 5; eye 3|. D. 8; A. 8; scales 5-37-4. Head

small, snout compressed, slender, somewhat rounded at tip, resembling

Hybopsis labrosus. Mouth small, subterminal, slightly overhung by the

snout, its cleft slightly oblique ; maxillary reaching vertical from posterior

nostril, shorter than snout, 4J in head. Eye equal to snout. Teeth 4-5

or 5-5, with well-developed grinding surface, one edge of which is con-

spicuously serrated, but less so than in 0. emiliae. Insertion of dorsal

behind ventrals, slightly nearer caudal than snout
;
caudal deeply forked

;

lower fins moderate. Lateral line present on 7 or 8 scales only ;
breast

scaled. Dark olive, the scales edged with dusky ;
a black lateral band

through eye to caudal; chin black; a V'8^iaPe(l pale area on snout; a

black spot nearly as large as eye at base of caudal
;
a dark dorsal streak

and one backward from anal
;
fins dusky ;

males with a black blotch^ on

first two dorsal rays ; marginal third of fin dusky ;
anal and ventrals bor-

dered with black. Length 2 inches. Lowland swamps, known from

Satilla 'River, Waycross, Georgia, and Obion River, Cypress, Tennessee.

(Named for Charles Harvey Bollman, who first obtained the species and

who died untimely of fever, taken in the Georgia swamps.)

ppopacJiM bollmani, GILBERT, Bull. U. S. Fish Comm., vm, 1888, 226, 1890, Buckland Creek,

Millen, Georgia. (Coll. Bollman & Fesler.) WOOLMAN, Bull. U. S. Fish Comm., x, 1890,

272, 1892.

120. ABRAMIS, Cuvier.

(BREAMS.)

Abramis, CUVIER, Regne Animal, Ed. i., Ill, 1817, (brama).

Notemigonus, RAFINESQUE, Journ. de Physique, de Chymie, et d'Hist. Nat., Paris, 1819, 421,

(auratus),

Hemiphm, RAFINESQUE, Annals Nature, i, 6, 1820, (lacustris).

Stilbe, DE KAY, New York Fauna : Fishes, 204, 1842, (clirysoleiica).

Ballerus, HECKEL, Russegger's Reisen, i, 1032, 1843, (ballerus).

Stilbius, GILL, Canadian Naturalist, 1865, 18, (americannt).

Abramulopsis, SIEBOLD, Siisswasserfische Oesterreichs, 117,1863, (leuckarti ; hybrid with Rutilus).

Body subelliptical, strongly compressed, both back and belly curved;

back narrowly compressed ; belly behind ventral fins forming a keel over

which the scales do not pass. Head small, conic. Mouth small, oblique

or horizontal, without barbels. Scales rather large. Lateral line con-

tinuous, strongly decurved. Dorsal fin inserted behind the ventrals.
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Anal fin with its base more or less elongate, of from 13 to 40 rays ; (9

rays in one species). Teeth 5-5, hooked, with grinding surface, the edges

of which, in American species, are more or less crenate. Alimentary canal

short, though rather longer than the body. Size rather large. As here

understood, the American genus Notemigonus is included in Abramis,

from which it differs in the much shorter anal fin, from 9 to 18 rays instead

of 20 to 40. There is much variation in the length of the anal and in the

form of the mouth among the species left in Abramis, and a reunion or a

different division of the group may be necessary. In the American species,

Notemigonus, the teeth are more or less crenate, in form approaching the

serrated teeth of the European genus Scardinius. In the European sub-

genera, Abramis and Sailerus, the teeth are entire. In Ballerus there are

30 to 40 anal rays ;
in Abramis proper 20 to 28. (Abramis, an old name of

the Bream, Abramis brama.)

NOTEMIGONUS (VWTOS, back
; T/JOU-, half; yotvia, angle ;

the back being almost carinated.)

a. Teeth crenate or serrate
;
mouth terminal

;
anal shortish, its rays less than 20.

6. Anal fin with 12 to 18 rays ;
scales in the lateral line 43 to 55. CRYSOLEUCAS, 394.

bb. Anal fin with 9 or 10 rays ;
scales in lateral line about 40. GAKDONEUS, 395.

Subgenus NOTEMIGONUS, Rafinesque.

394. ABRAMIS CRYSOLEUCAS (Mitchill).

(GOLDEN SHINER; ROACH; BREAM.)

Head 4; depth 3; eye moderate, about 4 in head. D.8; A. 13, (12 to

14) ;
scales 10-46 to 55-3

;
teeth 5-5. Body moderately elongate, strongly

compressed. Head short, subconic, compressed, the profi]e.somewhat con-

cave. Mouth small, oblique, the upper lip on level of upper part of pupil,

the maxillary not reaching front of eye. Fins medium. Color clear

greenish above
;
sides silvery, with bright golden reflections

;
fins yellow-

ish, the tips of the lower fins sometimes slightly orange in spring males.

Length 12 inches. Nova Scotia and Maryland to Dakota and Texas;

everywhere abundant in bayous and weedy ponds. One of the mostj
familiar and characteristic of our Cyprinidce. (xpvaog, gold AeVKOC, white.

Cyprinus cnjsoleucas, MITCHILL, Rept.Fish.N. Y., 23,1814, New York

Cyprimis hemiplm, RAFINESQUE, Amer. Monthly Mag., 1817, 121 Lake George ; Saratoga
Lake.

Notemigonus auraius, RAFINESQUE, Journ.Phys., 1819,421, Falls of Ohio River.

Hemiplus lacustris, RAFINESQUE, "Annals of Nature, 1,6," 1820, Lake George.
Abramis versicolor, DE KAY, N. T. Fauna : Fishes, 191, -1842, Connecticut and Hudson

rivers; Peekskill.

Luxilm-seco, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 203, Rio Seco, tributary of Rio Nueces,
Texas. (Coll. Kennedy.)

Luxilusleptosomus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 203, and U. S. Mox. Bound. Surv.,Tchth.,

60,1859, Dry Creek, Victoria, Texas. (Coll. Kennerly.)

Leuciscus, Leucosomus, Luxilus, Plargijrus, Stilbe, Stilbius, or Abramis umerifntnm of various authors,

(not Cyprinus americanus, L., 1758.)

Stilbe americana, COPE, Cypr. Penn., 389, 1866.

Leucosomus americanus, STOKER, Fishes Mass., 283, 1867.

Abramis americanus, GUNTHER, Cat.,vn, 305,1868.

Abramis ? leplosomus, GUNTHER, Cat., vn, 306, 1868.

Notemigonus chrysoleucus, JORDAN, Bull. U.S.Nat. Mus., x, 65, 1877
;
JORDAN & GILBERT, Synopsis,

250,1883.

Notemigonus leplosomus, JORDAN & GILBERT, Synopsis, 250, 1883.
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Represented southward by

3!)4a. ABRAMIS CRTSOLEUCAS BOSCI (Cuvier & Valenciennes).

Head4; depth 3; eye 3. D.8; A. 15 to 17; scales 8-43 to 50-2; teeth

5-5. Scales larger, the anal fin more elongate, and the male with brighter
colors. Body moderately elevated, very strongly compressed ;

head rather

broad and flat between the eyes; mouth small, quite oblique, the maxil-

lary barely reaching the eye; eye very large and prominent, anterior.

Dorsal fin short and very high, almost falcate, well back; anal fin high
and long. Scales rather large, the lateral line running very low. Color

pale olive, with silvery luster; lower fins red in the males in spring.

Length 12 inches. Rivers of the South Atlantic States
; abundant from

the James to the Altamaha and St. Johns
; intergrading with the typical

form. (Named for M. Bosc, a French naturalist and collector, consul at

Charleston toward the end of the eighteenth century.)

ZewcwcM* bosci, CUVIEII & VALENCIENNES, xvn, 313, 1844, Carolina; Pennsylvania; New York.

Cyprinus americanns, LINNAEUS, Syst. Nat., Ed. xir, 530, 1766, Charleston
;
not of Ed. x, 1758,

which is Menlicirrhus.

Notemigonm ischanus, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 364, South Fork Ocmulgee
River, Flat Shoals, Georgia. (Type, Nos. 17865 and 20112. Coll. Jordan.)

Notemigonus americanus, JORDAN & GILBERT, Synopsis, 250, 1883.

395. ABRAMIS GARDONEUS (Cuvier & Valenciennes).

Head 5; depth 3f ; eye 4 in head. D. 10; A. 9; teeth 5-5, with grind-

ing surface and serrated edge ;
scales 7-39-3. Body moderately elongate,

compressed. Head obtuse. Isthmus narrow. Mouth small, oblique, the

lowerjaw included. Dorsal nearly midway ofbody, littlebehind ventrals.

Olivaceous. South Carolina
;
one specimen known, perhaps a hybrid

between A. crysoleucas and some other fish. (Gardon, a French name of

the Roach, Eutilus rutilus.)

Lenciscus gardoneus, CUVIER & VALENCIENNES, XVH, 316, 1844, Charleston; G(JNTHER, Cat., vn,

258, 1868.

Chondrostoina gardoneum, COPE, Trans. Amer. Phil. Soc. Phila., 1866, 395.

Notemigonm gankineus, JORDAN & GILBERT, Synopsis, 250, 1883.

121. COCHLOGNATHUS, Baird & Girard.

CocMognathm, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 158, (arnatiu).

This genus has the general character and appearance of CUola and

PimepJiales, the dentition and the structure of the fins being the same;

the teeth, however, are rather more strongly hooked and with deeper

grinding surface. It differs in the structure of the jaws, which are pro-

vided each with a hard cutting plate, in appearance similar to that of

Dioclon, the sharp, bony edge being surrounded by the usual lip. First

ray of dorsal separated by membrane, and spine-like, as in CUola and

Pimephales. Alimentary canal short. Peritoneum white. Psendo

branchiae present. Lateral line complete. Anal fin small. Spring males

with tubercles and dark pigment as in Fimephales. We place this genus

and CUola in the neighborhood otNotropi*, on account of the shortness of

the intestines, but it is likely that their real relations are with Pime-

phales, and that the reduction in the length of the alimentary canal is a
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character independently developed. (/co^Aoc, shell; yvdOog, jaws; the

covering of the jaw being hard, like shell.)

. Scales moderate, about 40 in the lateral line. OHNATA, 396.

aa. Scales large, about 34 in lateral line. BIGUTTATA, 397.

396. COCHLOGNATHUS CRNATA, Baird & Girard.

Head 4; depth 4. D. 8; A. 6; lateral line 40; teeth 4-4. Appear-

ance, dorsal fin, and coloration much as in Pimepliales notatus or Cliola

vigilax. Body moderately elongate. Head rather long. Dorsal fin over

the ventrals, rather high ;
anal fin quite small

;
caudal fin short. Dorsal

fin with a black spot near the base in front and a dusky blotch behind
;

caudal fin with a dusky median band, in front and behind which is a

pale area; a dusky lateral band. Snout tuberculate in spring males, as

in Pimephales. Length 3 inches. Rio Grande. A singular little fish,

with the mouth resembling that of Chondrostoma or Acrocheilus, but the

structure otherwise different from either, (ornatus, adorned.)
Cochlognathus ornatus, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 158, Brownsville,

Texas; GUNTHER, Cat., vn, 187, 1868; JORDAN & GILBERT, Synopsis, 161, 1883.

397. COCHLOGNATHUS BIGUTTATA, Cope.

Head 5 in length, with the caudal fin
; depth a little less. Eye large,

3| in head, a little less than muzzle and than interorbital space. D. 8;
A. 7; scales 7-34-? Form of Pimephales notatus. Head oblong and
rather wide above. Muzzle decurved in profile; mouth terminal. Head
wide behind and flat above. Maxillary not quite reaching line of orbit.

Ventral fins inserted opposite second or third dorsal ray, reaching to

vent; anal fin small. Pectorals reaching three-fifths tp ventrals. Color

silvery, without dark markings, except a black spot afe the base of the
caudal and on the anterior rays of the dorsal. Length 2-J- inches.

Trinity River, Texas. Very close to the preceding, from which it may
perhaps differ in the larger scales. (Cope.) (biguttatus, two-spotted.)

Cochlognathus biguUata, COPE, Bull. U. S. Nat. Mus., xvn, 1880, 37, Trinity River, Fort

Worth, Texas. (Coll. Cope.) JORDAN & GILBERT, Synopsis, 161, 1883.

122. CLIOLA, Girard.

Ceratichlhys,* BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 390; (name only ;
no definition;

applied to vigilax, which was not intended as type).

Cliola, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 192, (mgilax).

Hypargyrus, FORBES, Proc. U. S. Nat. Mus., 1884, 200, (tuditamis).

Form and appearance of Pimephales, the same squamation. fin rays and

plan of coloration, and the first ray of the dorsal similarly separated by
membrane, the structure of the mouth similar, but with the intestinal

canal short, shorter than body, the peritoneum pale and the teeth more

hooked, as in Rotropis. The single species bears a striking resemblance to

Pimephales notatus, but is distinguishable by the more contrasted coloration

and by the generic characters which ally it, with Cochlognathus, to the
carnivorous species called Notropis. The genus is certainly very near

Pimephales although in its technical characters it approaches nearer to

Xotropis. (A coined name, without meaning, first applied to a railway
station in Illinois.)

* We do not use the name Ceraiichthys for this genus, because no explanation of its use was
given in the paper when it first appeared. It was at that time a MS. name of Professor Baird
for the group typified by Hybopsis Jcentuckiensis, and to this group C. vigilax was wrongly referred.
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a. Anterior dorsal rays -with a black spot. VIGILAX, 398.

mi. No black spot on dorsal fin.
SMITHII, 399.

398. CLIOLA TIGILAX (Baird & Girard).

Head 4i ; depth 4| ; eye large, 31 in head. D. 8
;
A. 7

;
scales 8-42-6

;
teeth

4-4, with grinding surface, and slight hook. Body stout, somewhat

compressed, broad and flat above, with deep caudal peduncle. Head broad
and flat above, with an angle at the temporal region. Muzzle broad and

obtuse, less truncate than in Pimephales notatus. Mouth rather small, but

larger than in Pimephalcs, horizontal, terminal, the jaws about equal, max-

illary not reaching to opposite anterior margin of eye. Dorsal inserted

above ventrals, nearer snout than caudal. Scales before dorsal small and

crowded, as in Pimepliales, in about 28 series. Dusky yellowish; sides

silvery, with an obsolete dark lateral band, which terminates in a jet-

black spot ;
a very distinct black spot on anterior rays of dorsal about

halfway up. Length 3 inches. Strongly resembles Pimephalcs notatus
,

but more silvery, less plumbeous, and the black spots more sharply defined.

The spring males have little if any black pigment. Ohio to Georgia,
Iowa and Texas, very abundant

;
southwest as far as the Rio Grande.

'vigilax, watchful.)

Ceratic1itli>/*riyila.<; BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 390, Otter Creek, North
Fork of Red River, Arkansas. (Coll. Capt. Geo. B. McOlellan.)

Cliola vigilax, Cliola velox, San Pedro Creek, tributary of Rio San Antonio (Type, No. 30.

Coll. Lieut. A. W. Whipple), and Cliola vivax, Rio Leon, tributary of Rio San Antonio,
Texas, GIRARD, Proc. Ac. Nat. Sci. Phila. 1856, 192; and in Pac. R. R. Surv., x, 257, 258,
1858. G. vivax is said to have scales " a good deal smaller," but no data are given ;

the types
of all three are now lost.

Hgbopslstudiianu*, COPE, Cypr. Penn., 381, 1866, Detroit, Michigan.
Albiirnops taurocephalus, HAY, Proc. U. S. Nat. Mus., 1880, 503, Chickasawha River, Enter-

prise, Mississippi. (Type, No. 27439. Coll. Hay.)
Leucitwus tudilaims, GUNTHER, Cat., vn, 259, 1868.

Hypargyrus (uditanus, GILBERT, Proc. U. S. Nat. Mus., 1884, 200.

Cliola tuditana, taurocepJiala, and vigilax, JORDAN & GILBERT, Synopsis, 165, 166, and 169, 1883.

399. CLIOLA SMITHII, Evermann & Cox.

Head 4
; depth 3f; eye 4; snout 4; interorbital width 3. D. 1,8; A.

7; scales 9-47-6, 27 before the dorsal. Teeth 4-4, not hooked, grinding
surface slightly developed. Intestine not long. Body short and stout,

compressed; head moderate; mouth small, terminal, slightly oblique;

maxillary not reaching eye; preorbital broad. Back considerably arched;

caudal peduncle deep r its least depth 2 in head. Origin of dorsal fin over

ventrals, nearer snout than base of caudal. Color, above densely covered

with fine black specks, giving a general blue-black appearance; sides with

a broad plumbeous band f as broad as eye, darkest and best defined on

caudal peduncle ;
sides below this band with a few scattered specks

anteriorly ;
lower part of caudal peduncle pale ; top and upper parts of

sides of head bluish-black; dorsal, anal, and pectorals with a few dark

specks; other fins plain. Length 2i inches. Southern South Dakota,

known only from Prairie Creek near Scotland. (Named for Dr. Hugh M.

Smith, Chief of the Statistical Division of the U. S. Fish Commission.)

Cliola smitM, EVERMANN & Cox, Rept.U. S. Fish Comm., xix, 1895, Prairie Creek, Scotland,

South Dakota. (Type, No. 45681. Coll. Evermann, liutter, & Cox.)
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123. NOTROPIS,* Rafinesque.

(SHINERS.)

Notropis, KAFINESQUE, Amer. Monthly Mag., u, 1818, 204, (alherinoides).

Minnilm, RAFINESQUE, Ich. Oh., 45, 1820, (dinemws).

Luxilus, RAFINESQTIE, I. c.,47, (chrysocephalus) .

Plargyrus, RAFINESQUE, I. c., 47, (plargyrus).

Hypsolepis, (BAIRD), AGASSIZ, Amer. Journ . Sci. Arts, 1854, 359, (cornvtus).

Alburnellvs, GIBARD, Proc. Ac. Nat. Sci. Phila., 1856, 193, (dilectus).

Alburnops,GiRA.RD, I. c., 194, (blennius).

Codoma, GIBARD, 1. c., 194, (ornata).

Oyprinella, GIRARD, 1. c., 196, (bubalinus).

Montana, GIRARD, I. c., 199, (lutrensis).

Hudsonius, GIRARD, I. c., 210, (hudsonius).

Photogenis, COPE, Trans. Amer. Phil. Soc., 1866, 378, (spilopterus).

Graodus, GUNTHER, Cat. Fishes, vn, 485, 1808, (nigrotxniatus).

Lythrurus, JORDAN, Man. Vert. E. U. S., Ed. 1, 272,1870, (diplemiiu).

Episema, COPE & JORDAN, Proc. Ac. Nat. Sci. Phila., 1877, 77, (scabriceps ; name preoccupied).

Hydrophlox, JORDAN, Bull. U. S. Nat. Mus., xn, 18, 1878, (rubricroceus) .

Erogala, JORDAN, 1. c., 20, (stigmaturus) .

Chriope, JORDAN, Bull. Hayden's Surv. Terr., iv, 787, 1878, (bifrenatus).

Miniellus, JORDAN, Man. Vert., Ed. v, 56, 1890, (procne).

Azteca, JORDAN & EVERMANN, new subgenus, (vittata
=

aztecus).

Orcella, JORDAN & EVERMANN, new subgenus, (orca).

Body oblong or elongate, more or less compressed. Mouth normal,

mostly terminal and oblique, sometimes subinferior. No barbels. Teeth

in one or two rows, those of the larger row always 4-4, hooked, sharp-

edged or with a narrow grinding surface. Scales large, often closely im-

bricated, those before the dorsal rarely very small. Lateral line complete
or nearly so, usually decurved. Dorsal fin inserted above, or more usually

behind, the ventrals
;
anal fin short or somewhat elongate. Abdomen

rounded, never sharp-edged. Coloration more or less silvery, often bril-

liant, the males in spring usually with red or white pigment and the head

* The following is Rafinesque's original account of Notropis and its typical species :

N. G. Notropis: Holobranchial abdominal. Body elongated compressed, back carinated,
nearly straight, belly not carinated, scarcely bowed, a lateral line and a longitudinal silver band;
vent nearer the tail than the head. Head oval compressed, convex above, mouth diagonal large,

jaws without teeth, the lower longer and mobile, the upper extensible ; eyes very large ; gill
cover large, smooth valviform, three branchial rays. One dorsal fin opposed to the interval
between the anal and abdominal fins, which have nine rays.

Observations. The generic name means carinated or keeled back. It forms a remarkable new
genus, belonging to the third natural order Gastripia or the abdominals, the sixteenth natural

family Cyprinia, and the second subfamily Gymnopomia, (see Analysis of Nature) together with
the genera Cyprinus, Atherina, Hydrargyra, etc. It differs from the first by the compressed body,
carinated back, lateral band, large mouth, deep-cleft gill cover, etc., and from thetwo last genera
by the three branchial rays, nine rays to the abdominal fins, want of teeth, etc.

Notropis atherinoides: Head silvery, brown above ; body pale fulvous, transparent, with a
broad silver band ; lateral line in the band

;
fins whitish, dorsal, and anal with eleven rays, the

first very short, tail slightly forked.

History. This new fish was discovered in Lake Erie by Gov. De Witt Clinton, who had the
kindness to present me with many specimens ; they are now deposited in the Lyceum of Natural

History. I have ascertained that they belonged to a new genus, next to Atherina, and the specific
name which I have adopted implies such an affinity. These fishes come on the shores of Lake
Erie, and even in the river of Niagara, in the spring, in great .shoals

;
but they are so small that

they are scarcely noticed, and escape through the common nets; their usual size being from one
to two inches, and very thin and slender; they are called Minny orMinnow, together with twenty
different other species of fish, and often considered as the young of other fishes. They live in the

depth of the lake at other seasons, and are probably common all over the great lakes. Their eyes
are exceedingly large, occupying nearly the whole foreside of the head, the lips are very thin
and membranaceous, the nostrils large, the gill cover is nearly round, and split above to the
eyes; they have small, thin, broad scales, the rays of the fins are scarcely articulated, simple and
brittle

; the pectoral fins have about fifteen rays, and the caudal fin about twenty-four.
Rafinesque.
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with small tubercles. A very large group of small fishes, especially
characteristic of the fresh waters of the Eastern United States.

As here understood, Notropis contains about 100 species of small Cypri-

iioids, all of them confined to the streams of North America east of the

Rocky Mountains. They are in some respects a degenerate type proba-

bly of comparatively recent origin and perhaps descended from such forms

as the European Jiburn us and Leucixcus. They are feeble fishes of small

size, none of them of value as food for man, but of great importance as

food for the larger predatory fishes, particularly the Centrarchidce. The

species are highly variable, readily affected by surrounding conditions

while the really distinctive characters are very few. The identification of

species is very difficult and in the case of young specimens often impos-
sible. The following analytical key must be used with great caution as

all characters are subject to individual variations. Even the dentition is

subject to variations, the ancestors of the group having probably origin-

ally had grinding surfaces to the teeth, this becoming rudimentary in

some forms and disappearing altogether in others closely related. Vari-

ous attempts have been made to break up this group into smaller genera,

by subdivision according to the dentition. The various groups heretofore

proposed by Girard, Cope, and Jordan seem at the most to indicate sec-

tions of slight systematic value. The most practicable division is that

made in the Synopsis of Fishes of North America, by which, the name

Notropis (Hinnilus} is retained for the species having the teeth 2, 4-4, 2,

while those with but one tooth in the inner row, or with the inner row

wanting, would stand as Alburnops. The frequent presence of two teeth

in one or both inner rows in two species (heterodon, Jiudsonius) belonging
to Alburnops, renders this division of the genus unsatisfactory, (vwrof,

back
; rpoTrtf , keel, but the supposed keel of Rafinesque's type was due to

shriveling in drying.)

a. Teeth 4-4; 1, 4-4, 0; or 1, 4-4, 1, (sometimes two teeth in one or both inner rows in N. hud-

sonius and N. heterodon).

b. Scales not very closely imbricated, not notably deeper than long; dorsal inserted nearly

over the ventrals; anal short, its rays 7 or 8; no black spot on dorsal fin.

c. Teeth one-rowed, 4-4, the grinding surface more or less developed at least on one

or two teeth. (Teeth sometimes 2, 4-4, 2 in N. heterod&n.)

AZTECA, (Aztec, the ancient rulers in Mexico):

d. Scales small, about 50 in lateral line; body compressed; scales before the dorsal

small; head blunt, nearly round; coloration plain. AZTECUS, 400.

dd. Scales moderately large, 31 to 45 in lateral line.

CHBIOPE, (xpeia, want; tanr], aperture):

e. Lateral line usually (but not always) more or less incomplete; scales before

the dorsal large. Small species, usually with a dusky lateral band.

/. Snout very obtuse; lower jaw not projecting.

g. Mouth moderate, the maxillary extending to opposite front of eye

or nearly so.

h. Chin black. BIFRENATUS, 401.

hh. Chin pale. JOBDANI, 402.

gg. Mouth very small, the maxillary not nearly reaching front of eye.

i. Chin pale. MACULATUS, 403.

u. Chin black. ANOQENUS, 404.

ff. Snout rather pointed; lower jaw projecting.

j. Mouth very small; chin pale. CAYUQA, 405.

jj. Mouth moderate; chin black. HETERODON, 406.
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ALBURNOPS, (alburnus, the bleak, from albus, white; <ii//, appearance):

ee. Lateral line always complete; scales large, fewer than 40 in lateral line;

teeth 4-4, well hooked. Small, weak species.

A. Body rather elongate, the depth not more than % the length.

Z. Scales before the dorsal 17 in number; aspect of N. heterodon.

FRETENSIS, 407.

II. Scales before the dorsal 12 to 15 in number.

m. Body not marked with distinct round dark spots; the spots, if

any, mere punctulations.

n. Base of caudal without distinct black spot, (except in the

very young).

BLENNIUS; SABIN^E; VOLUCELLUS; SCYLI.A; PROCNE;

NIGKOT.T.NIATUS; and KANAWHA, 408-414.

wn. Base of caudal with a small black spot more or less dis-

tinct.

BRAYTONi; SPECTRUNCULUS; OZARCANUS, 415-417.

mm. Body with many irregular round black spots and dots, the

largest often nearly as large as pupil; form rather stout.

CHIHUAHUA, 418.

kk. Body short and chubby, the depth more than % the length.

TOPEKA, 419.

HUDSONIUS. (from Hudson River):

cc. Teeth two-rowed, 1, 4-4, or 1, 4-4, 1 or 2; the grinding surface more or less devel-

oped.

o. Head comparatively large, 3% to 4% in body; teeth, 1, 4-4, 1; small, slen-

der species, without distinct dark spot at base of caudal.

p. Eye moderate, 3% to 4 in head in adult.

GILBERTi; PIPTOLEPIS; SIMUS; LONGIROSTRIS, 420-423.

pp. Eye very large, 3 to 3% in head in adult.

NUX; NOCOMIS; SHUMARDI; ILLECEBROSUS, 424-427.

oo. Head short, bluntish, 4 to 5 in body in adult; species of large size and sil-

very coloration, usually with a distinct black spot at base of caudal fin.

HUDSONIUS, 428.

bb. Scales deeper than long, more or less closely imbricated along sides of body; teeth with

the edges often crenate, the grinding surface sometimes narrow or obsolete.

q. Teeth one-rowed, 4-4, the young sometimes 1, 4-4, 1.

CODOMA, (a coined name):
r. Head very thick, bluntly rounded on every side; mouth small, oblique, its

cleft chiefly anterior; scales large, about 40 in lateral line. ORNATUS, 429.

MONIANA, (a coined name):

rr. Head compressed, not bluntly rounded.

s. Dorsal without distinct black blotch on its upper posterior portion; body
more or less deep and compressed.

t. Scales small, 43 in lateral line; a dusky spot at base of caudal.

FORMOSUS, 430.

tt. Scales moderate, 33 to 38 in lateral line; adult without caudal spot.

FRIGIDUS; LUTRENSIS; PROSERPINA, 431-433.

ss. Dorsal with a black spot on its last rays above, the fin very high.

CALLISEMA, 434.

CYPRINELLA, (diminutive of Cyprinm, carp):

qq. Teeth two-rowed, 1, 4-4, 1.

u. Anal fin moderate, of 7 to 9 rays.

v. Dorsal fin without large black blotch on its upper posterior rays in adult.

w. Caudal fin without black spot at its base in adult.

x. Body deep, compressed, broadly elliptical in outline.

BUBALINUS, 435.

xx. Body subfusiform in outline.

LUDIBUNDUS; MACROSTOMUS, 436; 437.
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ww. Caudal fin with a distinct black spot at base in all ages.

TEXANU8; NOTATUS; VENU8TU8, 438-440.

m. Dorsal fin with a large black blotch on its upper posterior rays in adult

(often obsolete in young), always conspicuous in old males; the fins in

males with satin-white, and often with red, pigment.

y. Base of caudal with a conspicuous black spot.

z. Fins in males with white or orange pigment, but no red.

CERCOSTIGMA; STIGMATURUS, 441; 442.

zz. Fins in males with red pigment.

TRICHROISTIUS; CALLISTIU8; EURYSTOMl'S, 443-445.

yy. Base of caudal without a conspicuous black spot; no red pigment.

CJERULEU8; NIVEUS; WHIPPLIi; ANAL08TANU8;

GALACTURUS; CAMURU8, 446-451.

uu. Anal fin long, of 10 or 11 rays; fins high; breeding colors brilliant, the males

largely red.

a'. Dorsal fin with a conspicuous black blotch on its last rays.

b'. Caudal with a dark spot at base. X^ENURUS; HYPSELOPTERUS,452; 453.

W. Caudal with a dusky cross-band, but without dark spot at base.

PYRRHOMELAS, 454.

aa'. Dorsal fin in males without black blotch. GARHANI, 455.

aa. Teeth 2, 4-4, 2.

c'. Anal fin short, its developed rays 7 to 9, sometimes 10 in N. zonistius.

d'. Teeth with the grinding surface developed.

LUXILUS (from lux, light):

e'. Species attaining a large size, with the scales along the sides very closely imbri-

cated so that the exposed surfaces are very narrow; lower jaw included;

dorsal over ventrals; adult with neither dorsal nor caudal spot.

CORNUTU8; CERASINUS; ALBEOLUS; LACERT08US, 456-459.

HYDROPHLOX, (i)6wp, water; <pAo>f, flame):

ee'. Species of moderate or small size, the colors generally brilliant in spring

males; dorsal inserted more or less behind ventrals; no black spot at base

of dorsal.

/. Lower jaw projecting. MACDONALDI; COCCOGENIS, 460; 461.

ff. Lower jaw included or scarcely projecting.

g'. Base of caudal without dark spot.

ZONATUS; ZONISTIUS; RUBRICROCEUS ; CHLOROCEPHALUS;

LUTIPINNIS, 462-466.

gg'. Base of caudal with a more or less evident dark spot, at least in young.

(HETERODON; HUDSONIUS.) CHILITICUS; ALTIPINNIS; ROSEUS;

CHALYB^EUS; CHR080MU8; X^NOCEPHALUS, 467-472.

dd'. Teeth without evident grinding surface; scales not closely imbricated
;
no black

spot at base of dorsal in front ;
sexes usually colored alike.

ORCELLA (diminutive of Orca) :

h'. Top of head elevated, transversely convex, so that the small eye is as near ven-

tral as dorsal surface; body little compressed ;
color pale, no markings.

ORCA, 473.

NOTROPIS (part):

W. Top of head not especially elevated, the eye nearer dorsal than ventral out-

line of head.

i'. Dorsal fin inserted nearly over ventrals; no distinct black caudal spot.

ARIOMMUS; SCABRICEP8; JEJUNU6, 474-476.

'. Dorsal fin inserted more or less behind ventrals.

/. Base of caudal without spot.
SWAIN I, 477.

jj'. Base of caudal with a faint spot. AMABILIS, 478.

jjj'. Base of caudal with a jet-black spot. LEUCIODUS; SCOPIFER, 479; 480.

ccf
. Anal fin long, its rays 11 or 12, rarely 9; dorsal inserted behind ventrals.

F . N. A. 18
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NOTROPIS, (part):

V. Scales loosely imbricated, not crowded along sides; teeth mostly without grinding

surface; no black spot at base of dorsal; caudal spot faint or wanting; fins

mostly plain or with red
;

scales above lateral line usually large, in 5 to 7

series.

TELESCOPUS; SOCIUS; NOTEMIGONOIDES; STILBIUS; ATHEBINOIDES;

ARGE; DILECTUS; FUMEUS; RUBRIFRONS; PHOTOGENIS;

AMfENUS; SCEPTICUS; MICROPTERYX; METALLICUS, 481-494.

LYTHRURUS, (\vOov, gore; 6vpe, tail):

W. Scales more or less closely imbricated so that the exposed surfaces are deeper than

long; teeth with a narrow grinding surface; scales above lateral line small,

in 7 to 10 series, those before the dorsal reduced
; usually a dark spot on dor-

sal, rarely one at base of caudal
;
males largely red.

V. Dorsal fin without distinct dark spot, or at the most only a few punctulations..

m'. Body short and deep. BELLUS, 495

mm'. Body slender and elongate. LIRUS, 496.

tt'. Dorsal fin with a black spot on its anterior rays, more or less distinct.

'. Black dorsal spot above the middle of the fin. ROSEIPINNIS, 497.

nn'. Black dorsal spot at the base of the fin. UMBBATILIS, 498.

Subgenus AZTECA, Jordan & Evermann.

400. NOTROPIS AZTECTJS, Woolman.

Head 4; depth 3| to 4; eye 5; snout 3. D. 8; A. 8; scales 7-50-4,

about 23 before dorsal, small; teeth 4-4, hooked. Body rather stout,

heavy anteriorly, with long but strong caudal peduncle; back moder-

ately arched; head blunt and heavy, but less gibbous than in JV. ornatus]

snout short, not much longer than eye ; jaws subequal ;
mouth moderate,

quite oblique, the maxillary not quite reaching eye, the cleft of the

mouth chiefly anterior
; eye small; scales very small for the genus, not

closely imbricated. Fins all low
;
dorsal small, inserted behind ventrals

;

pectorals short, not nearly reaching ventrals. Lateral line decurved.

Color, dark above, below this a silvery band, and still lower a dusky or

plumbeous lateral band; young with a faint plumbeous caudal spot;

fins all plain ;
cheeks silvery ;

sexes alike in color. Length 3 inches.

This species has the head formed much as in Notropis ornatus, but in

form of body, color, and in size of scales the two differ widely. Valley
of Mexico. Our specimens collected by Mr. A. J. Woolman, at the City
of Mexico, where it abounds in the canals. (Aztecus, Aztec.)

Codoma vittata, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 195, Valley of Mexico, (Coll. Potts.);

and U. S. & Mex. Bound. Surv., Ichth., 53, pi. 29, figs. 18-21, 1859.

Notropis aztecw, WOOLMAN, Bull. U. S. Fish Comm., xiv, 1894, May 3, 1894, 63, plate 2, City of

Mexico. (Type, No. 45569. Coll. Woolman.)
Cliola vittata, JORDAN & GILBERT, Synopsis, 172, 1883, (not Leuciscus vUtaius, DE KAY, 1842, which

is also a Notropis).

Subgenus CHRIOPE, Jordan.

401. NOTROPIS BIFRENATUS (Cope).

Head 4f; depth 4; eye 3. D. 8
;
A 7

;
scales 5-36-3

;
teeth 4-4. Body

rather slender, the caudal peduncle somewhat contracted. Head moder-

ate, the muzzle very obtuse. Mouth oblique, the jaws about equal ;

upper lip opposite lower part of pupil. Eye large, longer than snout.

Lateral line developed for a very short distance. 13 scales before dorsal.
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Straw-colored, the scales brown-edged above
;
a shining black band from

snout through eye to caudal
;
this includes the edge of the lower jaw ;

an orange band above this on the snout
; regions below the black band

silvery. Length \\ to 2 inches. Massachusetts to Maryland, coastwise,
not common. A small but handsomely colored species, (bis, two;
frenatus, bridled.)

Hybopsis bifrenatus, COPE, Cypr. Penn., 384, 1866, Schuylkill River, Conshohocken,
Pennsylvania. (Coll. Cope.)

Hemitremia bifrenata, JOEDAN & GILBERT, Synopsis, 162, 1883.

402. NOTROPIS JORDANI,* Eigenmann & Eigenmann.

Allied to N. heterodon. D. 9; A. 8
;

scales 4-35-4, 15 before dorsal.

Slender; fins all small; origin of dorsal over ventral, equidistant
from base of middle caudal rays and nares

;
scales closely imbricated,

the exposed edges little higher than long. Lateral line decurved, the

tubes developed on fewer than 10 scales. A plumbeous lateral baud
overlaid with silvery ;

a dark vertebral line from occiput to caudal
; sides

with a few dark specks, dorsal surface more densely specked, the margins
of the scales darker. South Saskatchewan River, Medicine Hat, Assini-

boia. (Eigenmann.) (Named for David Starr Jordan.) (Coll. Eigen-
mann.)

Notropis albeolus, EIGENMANN & EIGENMANN, Amer. Nat., February, 1893, 152, Medicine Hat.

Notrojm jordani, EIGENMANN & EIGENMANN, I. c., June, 1893, 592, substitute for cdbeolus,

preoccupied in Notropis.

403. NOTROPIS MACULATUS (Hay).

Head 4 J ; depth 5
; eye equal to snout, 3 in head. D. 8

;
A. 8

;
scales

5-38-3; teeth 4-4, with grinding surface. Body long and slender,

slightly elevated at the dorsal, somewhat compressed. Head flattened

above; snout rounded. Mouth small, terminal, slightly oblique, maxil-

lary not reaching to opposite eye. Dorsal slightly behind ventrals,

nearer snout than base of caudal. Lateral line with pores on 8 to 10

scales only. Straw color; a narrow dark dorsal band, and a dark streak

on each side of anal
;
a plumbeous lateral band, and black specks on

each scale
;
a black spot as large as eye at base of caudal. Length 2

inches. Chickasawha River, Mississippi. (Hay.) (maculatus, spotted.)

HemUremia maculata, HAY, Proc. U. S. Nat. Mus., 1880, 505, Chickasawha River, Enterprise,

Mississippi, (Type, Nos. 32245 and 27438. Coll. Hay.) JORDAN & GILBERT, Synopsis, 162,

1883.

404. NOTROPIS ANOGENUS, Forbes.

Head 4i ; depth 4f ; eye 3. D. 8; A. 7. Lateral line 34 to 37, 13 before

dorsal. Teeth 4-4. Very similar to N. heterodon, but with the lateral line

usually complete; the mouth very small and very oblique, almost wholly

anterior; the lower jaw included, the upper lip above level of pupil; snout

*The types of this species are now in the British Museum. Our friend, Dr. Boulenger,

writes us the mouth is of moderate size, the premaxillary extending to below front of eye;

lower jaw not included, as long as the upper, which is somewhat convex, about as long as the

moderate eye. Chin not black.
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very short, blunt, shorter than eye. Dusky ;
a dusky lateral band through

eye, ending in a faint black spot at base of caudal; a black speck above each

pore of lateral line; chin black. Length 1| inches. Western New York,

(Cayuga Lake; Meek) to Northern Illinois
;
rather scarce. (, without;

)evff, chin.)

Notropis anogenus, FORBES, Bull. 111. Lab. Nat. Hist., 1885, 138, Fox River, McHenry, Illi-

nois. (Coll. Forbes.)

405. NOTROPIS CAYUGA, Meek.

Head 4; depth 4|; eye 3. Scales 36, 14 before dorsal. Teeth 4-4.

Allied to N. heterodon, from which it may be best known by the absence

of black on the chin. Lateral line wanting on some scales
;
mouth very

small, anterior, the maxillary not reaching the eye; jaws subequal; eye

large, equal to snout. Scales above dark-edged, the outlines very sharply

denned
;
chin not black

;
a black stripe through snout and eye, a dusky

lateral shade and a small caudal spot. Length 2i inches. Cayuga Lake

and northern New York, westward to Assiniboina, South Dakota,

Nebraska, Kansas, and Arkansas, (Arkansas River at Wichita, Kansas).

Not rare, but hitherto usually confounded with N. heterodon.

Notropis cayuga, MEEK, Ann. Ac. Nat. Hist. N. Y., 1888, 305, Cayuga Lake, New York, (Coll.

Meek); JORDAN, Bull. U. S. Fish. Comm., ix, 1889, 17.

Nolropis heterolepis,* EIGENMANN & EIGENMANN, American Naturalist, February, 1893, 152,

Qu'Appelle River, Fort Qu'Appelle, Canada. (Coll. Eigenmann.)

Represented southwestward by

405a. NOTROPIS CATUGA ATROCAUDALIS, Evermann.

Head 4| ; depth 4
; eye 3. D. 8

;
A. 7; scales 7-36-4, 13 before dorsal.

Snout somewhat longer ;
lateral line complete. Body moderately elongate;

head short and bluntly conic
;
snout slightly shorter than eye ;

caudal

peduncle short and deep; origin of dorsal slightly behind ventrals; anal

small. Olivaceous, dotted above, not crosshatched
;

a black lateral

band half width of eye, ending in a black caudal spot, this band extend-

ing through eye and snout. Rio Neches, Palestine, Texas. Also in Rio

Comal at New Braunfels, Texas, (ater, black; cauda, tail.)

Notropis cayuga atrocaudalis, EVERMANN, Bull. U. S. Fish Comm., xi, 1891, 76, (May 25, 1892,)

Neches River, Palestine, Texas. (Type, No. 45557. Coll. Evermann, Scovell, &

Gurley.)

*The following is the description giveu of Notropis lieterolepis : D. 9
; A. 9. Scales 5-35-4, 15

scales before the dorsal. Teeth 4-4. Dorsal inserted equidistant between base of upper caudal

rays and anterior margin of eye, behind last ray of dorsal
;
scales loosely imbricated, almost em-

bedded in front of dorsal
;
scales along the median line with a deep notch near middle of posterior

margin ;
the line nearly straight; a few black specks along base of anal, a dark line from anal

to caudal
;
a dark band from tip of snout along sides to caudal ; a conspicuous black curved Hue

at base of each tcale of lateral line ; all the scales above lateral band dotted with black; a nar-
row vertebral line from occiput to dorsal, a broad dusky band on back between dorsal and caudal,
between this and lateral band a lighter band ;

scales of back with dark markings ;
series of min-

ute black dots along each ray of dorsal, anal, and anterior portion of pectoral ;
dorsal and caudal

quite dark. Eigenmann.
Dr. Eigenmann has omitted to describe the mouth of this species. According to Dr. G. A.

Boulenger, who has kindly examined the type in the British Museum, the mouth is quite small,
moderately oblique, the lower jaw not included

; premaxillary extending to below anterior nos-
tril

; chin not black. Eye very large, longer than the short, convex snout. Only one specimen
(35 mm. long) known. Apparently not different from Notropis cayuga. (erepds, various ; ACJU'S,

scale.)
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406. NOTROPIS HETERODON* (Cope).

Head 4
; depth 4

; eye 3 in head. D. 8
;
A. 8

;
scales 5-36-3, the lateral

line extending about half length of body ;
teeth 4-4, (sometimes 2, 4-4,

2, see below), often creuate. Body moderately stout, the back somewhat
elevated. Head rather pointed, the muzzle acuminate. Mouth oblique;
lower jaw projecting; upper lip opposite upper rim of pupil. Maxillary
extending to opposite front of orbit. Thirteen scales in front of dorsal.

Lateral line usually more or less imperfect. Color olivaceous
;
chin black;

a blackish rostral band
;
sides with a leaden or dusky band. Length 2

inches. New York to Michigan and Kansas, common. Variable, (trtpof,

varying; odovs, tooth.)

AUtnniops heterodon, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 281, Lansing ;
Grosse Isle,

Michigan.
Notrnpis gcrmanus, HAY, Proc. U. S. Nat. Mus., 1887, 252, Smoky Hill River, Wallace,

Kansas. (Type, No. 37949. Coll. Hay.)

Notropis heterodon, var., GILBERT, Proc. U. S. Nat. Mus., 1884, 207, Switz City, Indiana, tribu-

tary of White River. (Coll. Gilbert.)

Hybopsis heterodon, COPE, Cypr. Penn., 382,1866.

Leuciscus heterodon, GUNTHER, Cat., vn, 261, 1868.

Hemitremia helerodon, JORDAN & GILBERT, Synopsis, 163, 1883.

Subgenus ALBURNOPS, Girard.

407. NOTROPIS FRETENSIS (Cope).

Head 4; depth 5; eye 3i in head, as long as snout. D. 8; A. 8; scales

6-35-3
;
teeth 4-4. Body slender and compressed. Mouth quite oblique,

the middle of the premaxillary being opposite line of pupil ; maxillary
not reaching to orbit. Seventeen rows of scales in front of dorsal. Lateral

line decurved. Olivaceous
;

a dark median dorsal band
;
a plumbeous

silvery lateral shade; cheeks silvery ;
a dark spot at base of caudal; fins

plain. Length 1\ inches. Detroit River, Michigan. (Cope.) A doubt-

ful species, perhaps identical with Notropis cayuga. (frelensis, inhabiting
fretum or straits, i. e. Detroit River.)

Hylopsis fretensis, COPE, Cypr. Penn., 382, 1866, Detroit.

Cliola fretensis, JORDAN & GILBERT, Synopsis, 167, 1883.

408. NOTROPIS BLENNIUS (Girard).

(STRAW-COLORED MINNOW.)

Head 4
; depth 5; eye large, 3 in head. Scales 5-36 (32 to 38)-4; teeth

4-4. Body moderately stout, little compressed. Head rather broad, witli

rounded angles. Mouth small, inferior, horizontal; snout very obtiisr;

*
Notropis heterodon is apparently subject to large variations. The following description is taken

from specimens referred by Dr. Gilbert to this species, although there is a possibility that the

form in question is really distinct and allied to N. xttnocephalus :

Head 4
; depth 4%. D. 8 ;

A. 7
;
lateral line 37, 13 scales before dorsal ; teeth 2, 4-4, 2, with

strong grinding surface, the edge of some teeth denticulate. Body slender, compressed, the

form and appearance as in 2V. heterodon. Head small, the snout short and rather sharp, slightly

decurved. Mouth small, oblique, the maxillary barely reaching front of eye, 4 in head
;
snout

4
; eye very large, 3 in head. Dorsal inserted just before ventrals ; pectorals not reaching ven-

trals. Lateral line complete, little decurved ;
scales not crowded. Dark olive above, the scales

with dark edges; a dusky streak along sides, ending in a spot at base of caudal, this streak

extending forward around snout ;
dark specks along pores of lateral line ; a row of specks along

base of anal ; fins unmarked. Length 2 inches. Sluggish streams of Indiana and Illinois.

This description taken by Dr. Gilbert from specimens from Switz City Swamp, Indiana. Differe

from the ordinary heterodon in the number of teeth and in the complete lateral line.
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15 rows of scales in front of dorsal. Dorsal low, its longest ray f

head. Pale olivaceous; sides usually pale; usually a darker dorsal band

and a small dark blotch before dorsal, sometimes a plumbeous lateral

stripe but no caudal spot ;
rms all plain. Length 2 to 2i inches. Ohio

and Michigan to Tennessee, Dakota, and Kansas, thence southwestward to

Texas; generally abundant in small streams; an insignificant little fish.

Very variable and running into several varieties, the typical blennius

(= deliciosus = missuriensis), Missouri to Texas, having the scales usually
32 to 35; var. stramineus, from Ohio to Iowa and southward with scales

34 to 38, usually 36. We follow Dr. Meek in identifying Girard's Albur-

nops blennius with this species, (blennius, blenny ,
from the convex profile. )

fMinnilus microstomus* KAFINESQUE, Ichth. Oh., 47, 1820, Ohio River; not certainly identifiable.

fHybopsis dorsa/i's.t AGASSIZ, Amer. Journ. Sci. Arts, 1854, 358, Burlington, Iowa; unidentifiable.

Alburnops blennius, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 194, Arkansas River near Fort

Smith, Arkansas. (Coll. Shumard.) GIRARD, Pac. R. B. Surv., x, 261, pi. 57, figs. 13-16,

1858.

Montana deliciosa, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 199, Leon River, a tributary
of the San Antonio River, Texas. (Type, No. 119. Coll. Kennerly.)

Hybognathus stramineus, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 283, Detroit River, Grosse

Isle.

Hybopsis missuriensis, COPE, Hayden's Surv. Wyoming for 1870 (1871), 437, Missouri River, St.

Joseph, Missouri.

Notropis reliculatus, EIGENMANN & EIGENMANN, Amer. Nat., February, 1893, 152, Fort Qu'Ap-
pelle, Assiniboia. (Coll. Eigenmann.)

Hybopsis stramineus, COPE, Cypr. Penn., 381, 1866.

Cliola slraminea, JORDAN & GILBERT, Synopsis, 167, 1883.

Cliola missuriensis, JORDAN & GILBERT, Synopsis, 168, 1883.

Minnilus blennius, JORDAN & GILBERT, Synopsis, 193, 1883.

409. NOTROPIS SABINJE, Jordan & Gilbert.

Head 3-J; depth 4; snout 3| in head, as long as eye. D. 8; A. 7; scales

4-33-2
;
teeth 4-4, hooked, with some grinding surface. Al.Ued to Notropis

blennius, but quite different in form, resembling a young Moxostoma. Body
robust, the tail long and thick, the back elevated, the sides little com-

pressed. Head long, broad and flattish above. Mouth rather large, nearly

horizontal, the maxillary reaching past front of pupil. Scales very large,

those on back not reduced, 14 before dorsal. Dorsal inserted nearly over

*"
Thirty-eighth species, Little-mouthea Minny, Minnilus microslomus, Minny microstomus.

Diameter one-seventh of total length ; silvery, olivaceous on the back and head, Bides with a few
black dots, lateral line straight, pectoral fins reaching the abdominal fins. Dorsal and anal fins

with 8 rays. A small species found in the Kentucky River. Mouth very small, nostrils large,
iris silvery, fins fulvous, the pectoral with 12 and the caudal with 24 rays. Head elongated."
Raflnfsqne.

f" While these pages were setting in type, I have received another pretty species of this

interesting genus, through the attention of Dr. I. H. Rauch, from Burlington, Iowa. The large
number of specimens obtained enables me to make some additions to the characteristics of the

genus :

The mouth is protractile downwards, after the fashion of Catostomus, so much so that had
I not ample opportunity to examine young Catostomi, and to study the changes they undergo
with age, I might have supposed my Hybopsis to be the young of some species of that genus.
Moreover the lips are not swollen nor thickened. The pharyngeal teeth differ also greatly trom
those of Catostomi, there being only 4 or 5 compressed and hooked ones in each main row, and
1 or 2 in a second row.

This new species differs from that of riuntsville by its smaller size, its more pointed snout,
and the peculiar coloration. A deep black narrow band extends from the neck to the base of the
caudal along the whole back, dividing in advance of the dorsal to encircle that fin, and uniting
again behind it upon the middle line. General color olive, silvery upon the sides, the dorsal
and caudal faintly tinged with rose color and a deeper rose-colored spot upon the base of the
first ray of the dorsal. I shall call this species H. dorsalis, Ag." Agassiz.
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ventrals, the fin short and small; anal small; pectorals long, 1 in head.
Color very pale olive, scarcely silvery; edges of scales with dark points-
fins pale. Length 2 inches. Sabine River, Texas.

Abfropii sa&uia?, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1886, 15, Sabine River at Lone-
view, Texas. (Type, No. 36484. Coll. Jordan & Gilbert.)

410. NOTROPIS VOLUCELLUS (Cope).

Head 3f ; depth 4; eye 31 in head. D. 8; A. 8; scales 4-34-3; teeth 4-4.

Body moderately stout. Head depressed, the snout rather long. Fins
more elongate than in most related species, the pectorals reaching ven-
trals. Caudal peduncle slender. Olivaceous, a slight dusky lateral shade;
no dorsal stripe; fins plain. Length 2i inches. Michigan, Wisconsin, and
Northern Indiana

;
rare. Similar to N. blennius, but with notably higher

fins, and probably a distinct species, (volucdla, a diminutive, from vo-

lucer, winged or swift.)

Hybognathtis volucellus, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 283, Grosse Isle, Detroit River.
Hybopsis volucellus, COPE, Cypr. Penn., 381, 1866.

Leudscus volucellus, GUNTHER, Cat., vn, 260, 1868.

411. NOTROPIS SCYLLA (Cope).

Head 4; depth 4i; eye large, about 31 in head, longer than snout, which
is 4. D. 7

;
A. 1} lateral line 31 to 33

;
teeth 4-4, with narrow grinding sur-

face. Allied to N. blennius, but with stouter body and shorter, blunter

head; mouth small, with subequal jaws, the cleft somewhat oblique ; lips
rather thick. Scales larger than in N. blennius, those before dorsal smaller
and more crowded, 14 or 15 in number. Maxillary as long as eye. Dorsal
tin beginning directly over ventrals. Color pale; back greenish ;

side with
a silvery band; no spots on fins

;
a dusky shade on each side of dorsal and

before it; some dark dots on snout; often a faint dark lateral shade.

Length 2| inches. Illinois River to Western Kansas and Montana, abun-
dant in the shallow sandy streams of the plains. (Reference unexplained.)

Hybopsis scylla, COPE, Hayden's Geol. Surv. Wyom. for 1870, 1871, 438, Red Cloud Creek, trib-

utary of Platte River.
f A Iburmis lineolalus,* AGASSIZ in Putnam, Bull. Mus. Comp. Zool., 1863,9, Osage River, Mis-

souri ; unidentifiable.

CiioJachlora, JORDAN, Bull. Hayden's Geol. Surv. Terr., iv, 791, 1878, Upper Missouri region.

(Type, No. 20193. Coll. Dr. E. Coues.)

Notropis phenacobius, f FORBES, Bull. 111. Lab. Nat. Hist., 1885, 137, Illinois River at Peoria,
Illinois. (Coll. Forbes.)

Cliola lineolata and Cliola chlora, JORDAN & GILBERT, Synopsis, 169, 1883.

Notropis laterali*, (lapsus for lineolatus), GILBERT, Bull. Washburn Coll. Lab., 1886, 207.

* ' ' Albumus Uneolatus, AGASSIZ, MS. 1854. Body light brown with a broad silvery band having
dark points, extending from the head to the caudal fin. Average length, 2% inches. From the

Osage River. Collected by Mr. G. Stolley." Putnam.

|The following description of this species is given by Prof. Forbes:

Notropis phenucobius.fluH fish unites with a strong general resemblance to Phenacobius the

characters of Notropis. The body of the adult is short and deep, the head square, the nose long,

and the eyeuuusually large. Length 2.5inches, depth3.5to4 ;
caudal peduncle 4 to 4.75. Color

in alcohol indefinite ;
side.* somewhat silvery, scales along and above the lateral line slightly

specked with black. The head is quadrate in transverse section, flat above, 3.75 to 4; nose

decurved 34 to 35- interorbital space 2.9 to 3.1. The mouth is inferior, horizontal, rather

small, lips, fleshy, not lobed, lower jaw much the shorter, 2.75 to 3.1 in head, upper lip opposite

the lower margin of the pupil, upper jaw to posterior margin of nostrils, 3.33 to 3.9 in head

Teeth 4-4. Intestine aboutequal to headand body, 0.97 to 1.17. Eye very large, circular, placed

high up 3 4 to 3 5 in head. Branchiostegals free from isthmus. Dorsal 1-8, decidedly before

ventrals, its length 7 to 8 in body ;
anal low, 1-8

; paired fins rather broad and short ; ventrals not

reaching vent, and pectorals falling far short of ventrals, the former 6.25 to G.4 in head and

body Thescales are thin large, crowded anteriorly upon the sides, breast wholly naked in allthe

specimens seen. Lateral line 35 to 36, longitudinal rows 7 to 9, 13 to 14 beforedorsal. Described

from 10 specimens, the only ones seen, all taken at Peoria.
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412. NOTROPIS PROCNE (Cope).

Head 4f ; depth 51. Scales 5-32 to 34-3
;
teeth 4-4

;
A. 7. Body slender,

with long caudal peduncle ;
the back higher and the tail slenderer than

in N. blennlus, the profile steeper. Snout obtuse, the mouth horizontal,

inferior, small. 13 rows of scales in front of dorsal. Dorsal higher than

in N. Wennius, its first ray as long as head. Eye large. Olivaceous
;
a dark

dorsal line and a plumbeous lateral band overlying black pigment; fins

unspotted, sometimes very pale. Length 21 inches. Delaware Eiver and

southward, in coastwise streams, as far as the Neuse; very common. One

of the smallest of the Cyprinidce. (-rrpoKvri, a kind of swallow.)

Hybognaihus procne, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 279, Delaware River, Schuylkill

River, Conestoga River, White Clay Creek, Pennsylvania.

Hybopsis longiceps, COPE, Journ. Ac. Nat. Sci. Phila., 1868, 231, Head waters of James River

and Roanoke River, Virginia. (Coll. Cope.)

Hybopsis procne, COPE, Cypr. Penn., 385, 1866.

Leuciscus procne, GVNTHER, Cat., vn, 260, 1868.

Cliolamicrostoma and C. procne, JORDAN & GILBERT, Synopsis, 168, 169, 1883.

413. NOTROPIS NIGROTjENIATUS (Giinther).

Head 4; depth 5; eye 4$. D. 8; A. 8; scales 6-35-3; teeth probably

4-4, although only 2-2 are present in one of the typical examples, and no

teeth at all in the others
,
no evident grinding surface. Body oblong;

snout obtuse, convex, longer than the eye. Mouth subinferior, small, the

upper jaw the longer ; maxillary not reaching front of orbit. Silvery, with

black lateral band
;
no spots on fins. Length 4 inches. Atlisco, Mexico.

(niger, black; tceniatus, striped.)

Graodus* nigrotseniatus, GUNTHER, Cat., vn, 485, 1868, Atlisco, Mexico. (Coll. Boucard.)

Cliola nigrotseniata, JORDAN, Proc. U. S. Nat. Mus., 1879, 226; JORDAN & GILBERT, Synopsis, 164,

1883.

414. NOTROPIS KANAWHA, Jordan & Jenkins.

Head 4?
; depth 4f ; eye 3* ;

snout 3i. D. 8
;
A. 9

;
scales 4-37-2, 16

before dorsal
;
teeth 4-4, hooked, with grinding surface. Body rather

elongate, moderately compressed, the back a little elevated. Snout blunt-

ish, gently decurved
; jaws equal ;

mouth rather oblique, the maxillary 3

in head, reaching front of eye; interorbital space flattish, slightly broader

than eye which is large, preorbital broad; suborbitals narrow; fins all

rather high ;
dorsal inserted distinctly behind ventrals. Translucent

green, sides silvery, with few dark dots
;
no spot on fins or at base of

caudal. Length 3 inches. Tributaries of Kanawha River, southwestern

Virginia.

Notropis kanaicha, JORDAN & JENKINS, Proc. II. S. Nat. Mus., 1888, 354, pi. XLIV, fig. 5, Reed Creek,

Wytheville, Virginia. (Type, No. 39928. Coll. Jordan, Evermann, & Jenkins.)

415. NOTROPIS BRAYTONI, Jordan & Evermann, new specific name.

Head 3
; depth 3. D. 8; A. 7; scales 5-32-4. Body stout, rather deep;

eye smallish, 3i in head ; about equal to snout and about ^ less than inter-

orbital area, which is quite flat; margin of upper lip on level of pupil;

*The accidental loss of the teeth in two of the three typical examples was the occasion of
the establishment of the nominal genus, Graodus.
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mouth rather large, oblique; snout little pointed; maxillary reaching
slightly past front of orbit, its length about 3ft in head; lower jaw shorter

than upper, included; origin of dorsal slightly nearer tip of snout than
base of caudal

;
about 12 scales in front of dorsal

; tips of dorsal rays all

coterminous when the fin is deflexed; length of longest ray \\ in head;
base of fin scarcely 2 in head

;
anal similar to dorsal, its longest ray 2 in

head
;
base 3

; pectorals reaching f distance to ventrals, If in head
;
ven-

trals reaching # distance to anal, If- in head; teeth 4-4, little hooked.

Color brownish, a faint silvery band along sides, little wider than eye, a

very small faint dark spot at base of caudal; fins all plain. Tributaries

of Rio San Juan, at Cadereita, a^ndNuevo Leon. Allied to N. blennim, but

differing in the larger, more oblique mouth. (Named for Dr. Alembert

Winthrop Brayton, of Indianapolis, with pleasant memories of our explor-

ations in Georgia and the Carolinas in 1877 and 1878.)

Montana nitida, GIRARD, Proc. Ac. Nat. Sci. Phila.,1856, 21, Cadereita, Mexico. (Type, No.

39657. Coll. Couch.) (Not Alburnus nitidus, KIRTLAND, also a Notropis.)

416. NOTROPIS SPECTRUNCTJLUS (Cope).

Head 4
; depth 5

; eye 3. D. 8; A. 9; lateral line 37
;
teeth 4-4. Body

elongate. Head large, rather flat, nearly as broad as deep. Muzzle thick.

Mouth slightly oblique, maxillary reaching eye ;
15 rows of scales in front

of dorsal. Pale olive, silvery white below
;
a leaden band along the sides

and a conspicuous black spot at base of caudal; head dusky ; margins of

scales above lateral line, as well as bases of dorsal and anal fins, blackish;

pectorals, ventrals, dorsal, and anal more or less orange in life
;
no red on

snout. Length 3 inches. Head waters of Tennessee River, in Tennessee,

Virginia, and North Carolina
;
abundant in cold mountain streams and

springs. A well-marked species. (Diminutive of spectrum, an image.)

Hybopsis spectnmculus, COPE, Journ. Ac. Nat. Sci. Phila., 1868, 231, Bear Creek, tributary of

Middle Fork of Holston River. (Coll. Cope.)

Cliola speclnmcula, JORDAN & GILBERT, Synopsis, 166, 1883.

417. NOTROPIS OZARCANTJS, Meek.

Head 44; depth 64; eye 3. D.7;A.8; scales36; teeth 4-4, hooked, with

narrow grinding surface, their edges crenate. Allied to N. spectrunculus,

but with slenderer body and head. Body little compressed. Month

small, little oblique, maxillary not quite to eye; lips very thin
; preorbital

large ; pectoral short. Olivaceous, sides with dark dots forming a faint

lateral band. White River, Arkansas, in the Ozark Mountains.

Notropis ozarcanus, MEEK, Bull. U. S. Fish Comm., ix, 1889 (1891), 129, North Fork of White

River, Arkansas. (Coll. Meek & Drew.)

418. NOTROPIS CHIHUAHUA, Woolman.

Head 4
; depth 4

; eye large, 3| in head, slightly longer than snout.

D.8; A. 7; scales 33 to 37; teeth 4-4, hooked, with very narrow grind-

ing surface. Body rather plump, little compressed, the back little elevated ;

head large; snout blunt; mouth slightly oblique, the maxillary scarcely
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reaching eye ;
front of dorsal midway between snout and caudal

;
scales

deeper than long ; lateral line straight, complete. Light brown, scales

above dark-edged ;
numerous round dark dots above, the largest some-

times nearly size of pupil, the spots unequal and irregularly placed, much
as in Hybopsis cestivalis, or JET. hyostomus ;

a plumbeous lateral stripe from

eye through snout, ending in a black spot at base of caudal
;
fins plain.

Rio de los Conchos, Chihuahua
; locally abundant.

Notropis chihuahua, WOOLMAN, Amer. Nat., March, 1892, 260, Rio de los Conchos, Chihuahua,
Mexico. (Type, No. 44151. Coll. Woolman & Cox.)

419. NOTROPIS TOPEKA, Gilbert.

Head 4; depth 3f ; eye 4. D. 8; A. 7; scales 5-35-4. Body compressed,
stout and chubby; snout blunt; mouth small, terminal, oblique ;

14 scales

before dorsal
;
lateral line anteriorly decurved. Olivaceous, a dusky lat-

eral streak ending in a small caudal spot ;
males in spring and summer

with sides and lower tins bright red or orange. Length 2f inches. West-

ern Iowa and eastern South Dakota, (Evermanu), to Kansas; locally

abundant in the prairie streams. A well-marked species, apparently
allied to the group called Codoma.

Notropis topeka, GILBERT, Bull. Washburn Lab. Nat. Hist., Topeka, 1884, i, 13, tributary of

Kansas River, Topeka, Kansas. (Type, No. 36609. Coll. Cragin.)

Notropis seneolus, HAY, Proc. U. S. Nat. Mus., 1887, 245, Solomon River, Wa Keeney, Kansas.

(Type, No. 37945. Coll. Hay.)

Subgenus HUDSONIUS, Girard.

420. NOTROPIS 6ILBERTI, Jordan & Meek.

Head 4
; depth 5

; eye moderate, about 3|. D. 8
;
A. 9

;
scales 5-35-4.

Slender, with long tail; head long, flattish above; snout moderate;

mouth rather large, little oblique, the lower jaw included. Lips a little

thickened, especially near angle of mouth. 17 scales before dorsal, which
is inserted slightly behind ventrals. Light olive; sides with dusky
streaks and dark specks. Length 2i inches. Eastern Iowa to eastern

Colorado, abundant in muddy streams of the plains, from the Des Moines

River to the Platte. (Named for Dr. Charles Henry Gilbert, joint author

of the "Synopsis of the Fishes of North America.")

Notropis gilberti, JORDAN & MEEK, Proc. U. S. Nat. Mus., 1885, 4, Des Moines River and

Village Creek, Ottumwa, Iowa. (Type, No. 35840?. Coll. Jordan & Meek.)

421. NOTROPIS PIPTOLEPIS (Cope).

Head 4; depth 41; eye 3i. D. 7; A. 8; scales 6-36-4; teeth 1, 4-4, 1.

Physiognomy of Hybopsis dissimilis. Body elongate, not elevated. Head

elongate. Mouth small, nearly horizontal, the maxillary reaching beyond
line of orbit, the mandible somewhat projecting. Region in front ot dorsal

fin more or less bare of scales. Dorsal beginning opposite ventrals, nearer

snout than base of caudal. Olivaceous
; silvery below

;
a broad, silvery

lateral band, with dark specks ;
sides of head with black specks ;

a dark
vertebral band. Length 3 inches. North Platte River. (Cope.) A doubt-
ful species, perhaps the same as N. gilberti. (Tmrrcj, to fall

; AeTr/f, scale.)
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Photogenis piptolepi*, COPE, Hayden's Geol. Surv. Terr. Wyom. for 1870, (1871), 438, Red Cloud

Creek, a tributary of North Platte River.

Cliola sonata, JORDAN & GILBERT, Synopsis, 183, 1883, (not Notropis zonatus).

422. NOTROPIS SIMTJS (Cope).

Head 4
; depth 4

; eye 4. D. 8; A. 9
;
scales 8-35-4, 22 series in front

of dorsal fin
;
teeth 1, 4-4, 1

;
said to be without grinding surface. Body

robust. Head short and broad, with short, decurved muzzle. Mouth

large, oblique, upper lip below level of pupil, maxillary extending past
front of orbit. Fins large, the dorsal well behind ventrals. Coloration

entirely silvery, brightest on sides. Length 3 inches. Rio Grande at

at San Ildefonso, New Mexico. (Cope.) (siwiws, m/aug, snubnosed.)

Alburnellm simus, COPE, Zool. Wheeler Surv., v,649, 1875, (1876), San Ildefonso, New Mexico.

(Type, No. 16982. Coll. Yarrow.)

Cliola sima, JORDAN & GILBERT, Synopsis, 170, 1883.

428. NOTROPIS LONGIROSTRIS (Hay).

Head 4J; eye 4. D. 8; A. 7; scales 4-36-3; teeth 1, 4-4, or 1,* with

grinding surface. Form of Ericymba buccata. Head rather small; eye
shorter than the blunt snout. Upper jaw rounded, considerably project-

ing beyond lower. Mouth rather large, horizontal
; maxillary extending

to front of eye. Scales large ;
about 12 large scales in front of dorsal.

Origin of dorsal midway between tip of snout and base of caudal, directly
over ventrals. Pectorals not reaching ventrals

;
the latter to vent. Straw

color, with an obsolete lateral band and a narrow dorsal streak; fins

dusky. Chickasawha River, Mississippi, to Escambia River, Florida.

(longus, long; rostrum, snout.)

Albnrnops longirostris, HAY, Proc. U. S. Nat. Mus., 1880, 504, Chickasawha River at

Enterprise, Mississippi. (Type, Nos. 27440 and 32267. Coll. Hay.)

Cliola longirostris, JORDAN & GILBERT, Synopsis, 167, 1883.

Notropis longirostris, GILBERT, Bull. U. S. Fish Comm., ix, 1889, 158.

424. NOTROPIS NTJX, Evermann.

Head 4
; depth 4$ ; eye large, 3 in head, equal to snout, and to interorb-

ital width. D. 8; A. 7; scales 6-37-3, 13 before dorsal; teeth 1, 4-4, 1

or 0, rarely 1, 4-4, 2, the grinding surface developed and a little crenate.

Body slender, the back somewhat elevated; head subconic, the snout

rather blunt
;
mouth moderate, oblique ; maxillary not reaching orbit

;

lower jaw slightly included
;
caudal peduncle long and slender. Dorsal

inserted over ventrals, the longest rays as long as head; anal small; pec-

torals short, not to ventrals
;
caudal long ;

lateral line straight, complete.

Greenish, the back with crosshatching of dark specks; a dark vertebral

streak
;
a plumbeous lateral band, ending in a small, but distinct, caudal

blotch, this band extending across opercles, eye, and snout; fins plain.

Known only from Neches and Trinity rivers, near Palestine, Te^as. (nux,

nut
; in Spanish, neche.)

Notropis mix, EVERMANN, Bull. U. S. Fish Comm., xi, 1891, (May 25, 1892), 77, Neches and

Trinity rivers, Palestine, Texas. (Type, No. 45555. Coll. Evermann, Scovell, &

Gurley.)

*
According to Dr. Gilbert ;

Dr. Hay found the teeth 4-4.
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425. NOTROPIS NOCOMIS, Evermann.

Head 41 ; depth 4f to 5; eye large, 3 to 3J in head, equal to interorbital

width. D. 8; A. 8; scales 6-36-3; teeth 1, 4-4, 1, small, hooked, the

grinding surface narrow, slightly crenate. Body slender, little elevated;
head heavy, formed as in Cliola vigilax', snout blunt and rounded, equal
to eye; mouth small, inferior, horizontal; lower jaw included

; maxillary

short, not nearly reaching orbit; preorbital broad
;
caudal peduncle long

and slender. Dorsal high, inserted over ventrals
; pectorals short, not to

ventrals; lateral line complete. Yellowish, with crosshatching of dark

specks above; a dark lateral band, faint anteriorly; no caudal spot;
fins plain. Length 2| inches. Trinity, San Marcos, and Comal rivers,

Texas
; locally abundant. (Nocomis, an Indian name, applied by Girard to

a group of fishes here regarded as a subgenus under Hybopsis.)

Notropis nocomis, EVERMANN, Bull. IT. S. Fish Comm., xi, 1891, (May 25, 1892), 78, Trinity

River, Palestine, Texas, and San Marcos River, San Marcos, Texas. (Type, No.

45556. Coll. Evermann, Scovell, & Gurley.)

426. NOTBOPIS SHUMARDI (Girard.)

Head 31 ; depth 4i
; eye very large, 21 to 3 in head. A. 7; scales 5-36-2;

teeth 1,4-4, 1, (2, 4-4, 2, according to Girard), with deep grinding surface,

and the edge strongly crenate. Body compressed, the back elevated; tail

slender
;
snout short, not blunt

;
mouth terminal, very oblique; lower jaw

included
; maxillary reaching front of eye ;

dorsal inserted over ventrals;
12 scales before dorsal. Olivaceous, sides with dusky streaks and dark

specks. Length 3 inches. Ohio and Tennessee basins to Iowa and the

Ozark region, in cold streams and springs; abundant in Arkansas, and in

northern Alabama. (Named for Dr. George C. Shumard, naturalist on the

Mexican Boundary Survey.)

Alburnops shumardi, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 194, Arkansas River, Fort

Smith, Arkansas. (Coll. Shumard.)

Nolropit loops, GILBERT, Proc. U. S. Nat. Mus., 1884, 201, Salt Creek, Brown County, Indiana,
and Flat Rock Creek, Decatur County, Indiana. (Type, No. 34982. Coll. Gilbert.)

Minnilm shumardi, JORDAN & GILBERT, Synopsis, 194, 1883.

Minnilm ecdbriceps, JORDAN & GILBERT, Synopsis, 194, 1883, not of Cope.

427. NOTROPIS ILLECEBROSUS (Girard).

Head 41 ; depth 41 ; eye 3
;
snout 3f . D. 8

;
A. 8

;
scales 7-35-3, 11 before

the dorsal
;
teeth 1, 4-4, 1, slightly hooked, with slight grinding surface.

Body rather deep, compressed, caudal peduncle deep, its least depth 2| in

head. Mouth large, oblique, maxillary reaching eye ;
lower jaw included!

eye large, greater than snout; interorbital width equal to snout; width
of lower jaw at base !$ in eye. Origin of dorsal very little behind inser-

tion of ventral fins, a little nearer snout than base of caudal. First rays
of dorsal somewhat produced, their length greater than that of head

;
free

margin of dorsal very slightly concave in the expanded fin
;
base of fin If

in longest ray. Longest anal ray 11 in head. Pectorals equal longest
dorsal ray. Pale straw color, side with a broad silvery band following
course of lateral line

;
sides of head silvery. Length 3 inches. Descrip-
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tion here drawn up from the types. Lower Arkansas River basin, prob-

ably not distinct from Notropis shumardi. (illecebrosus, enticing.)

Albumops illecebrosus, GIRABD, Proc. Ac. Nat. Sci. Phila., 1856, 194, Arkansas River, Fort

Smith, Arkansas. (Typo No. 66. Coll. Dr. Shumard) ; GIRARD, Pac. R. R. Surv. x, 262,

pi. 57, figs. 5-8, 1858.

Minnilm shumardi, JORDAN & GILBERT, Synopsis, 192, 1883 (in part).

428. NOTROPIS HUDSONIUS (DeWitt Clinton).

(SPAWN-EATER ;
SPOT-TAILED MINNOW

; SHINER.)

Head 4f ; depth 4
; eye 3. D. 8

;
A. 8

;
scales 5-39-4

;
teeth 1, 4-4, or 1,

or 2. Body elongate, considerably compressed in the adult. Head quite
short. Muzzle blunt, decurved, shorter than the very large eye. Mouth

moderate, nearly horizontal, the jaws nearly equal, the maxillary nearly

reaching to the eye. Lateral line nearly straight, slightly decurved ante-

riorly. 18 scales before dorsal. Pectorals not reaching ventrals, the latter

not to vent. Coloration very pale, with usually a dusky or black spot at

base of caudal, especially in the young; sides with a broad, silvery band,
which is sometimes dusky. Length 4 to 6 inches. The Dakotas and
Lake Superior to New York, and southward to South Carolina; abundant

in the Great Lakes, and not rare east of the Alleghauy Mountains; a large

and handsome minnow, the choice "live bait" of the St. Lawrence

River angler. The typical form, hudsonius, in the Lower Great Lakes

and the Hudson, Susquehanna, and other northeastern rivers, has

the head short, 4f in length; eye 31 in head, as long as the blunt snout;

mouth less oblique than in selene, more so than in amarus
; maxillary not

reaching front of eye ;
caudal spot jet-black. Teeth 2, 4-4, 1. Specimens

apparently referable to hudsonius rather than to amarus occur in the Poto-

mac, and in streams even so far south as South Carolina, but the bounda-

ries of hudsonius, amarus, and saludanus are hard to fix.

Clupea hudsonia, DsWiTT CLINTON, Ann. Lye. Nat. Hist. N. Y., 1, 49, 1824, Hudson River. .

Hudsonius fluviatilis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 210, Hudson River. (Type, No.

14. Coll. Baird.)

Hybopsis hudsoniutt, COPE, Cypr. Penn., 386, 1866.

Leuciscus hudsonius, GUNTHER, Cat., vn, 250, 1868.

Cliola hudsonia, JORDAN & GILBERT, Synopsis, 171, 1883.

Represented in Lake Superior by

428a. NOTROPIS HUDSONIUS SELENE (Jordan).

With the head very short, 4* in body, the mouth quite oblique, the pre-

maxillary on level of lower part of pupil; snout eye; maxillary reach-

ing front of eye. Caudal spot jet-black. Teeth 2, 4-4, 2 or 1. (arjfyvr],

the moon.)

iMxilm selene, JORDAN, Bull. U. S. Nat. Mus., x, 60, 1877, Lake Superior, Bayfield, Wiscon-

sin. (Coll. Miluer.)

Minnihts selene, JORDAN & GILBERT, Synopsis, 188, 1883.
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Southward it gives place to

428b. NOTBOPIS HUDSONIUS AMARUS (Girard).

Very close to var. hudsonius, characterized by the longer and less obtuse

head, 4 to 4f in length, the eye 3 in head, longer than snout
;
the cau-

dal spot faint or wanting, and the teeth 1, 4-4, 0. Delaware and Potomac
rivers. This is not unlikely a distinct species, as Abbott has contended, but

there is some evidence of its intergradation with hudsonius. (amarus,

bitter, the type from brackish water.)

Hudsonius amarus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 210, Chesapeake Bay ; Potomac
River at Washington. (Coll. Girard.)

Uybopsis phaenna, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 279, Delaware River, Trenton,
New Jersey. (Coll. Cope.)

Hybopsis storerianus, COPE, Cypr. Penn., 386, 1866.

Leuciscus storerianus, GUNTHER, Cat., vn, 250, 1868, not Rutilus storerianus, KIRTLAND.

Hybopsis phaenna, ABBOTT, Amer. Nat., 1874, 333.

Ciiola etoreriana, JORDAN & GILBERT, Synopsis, 170, 1883.

This form gives place still further southward to

428c. NOTBOPIS HUDSONIUS SALUDANUS (Jordan & Brayton).

Head 4i; depth 4|; eye large, 3*, (3 to 4). D. 8; A. 8; scales 5-39-3;
teeth 1, 4-4, 0, two or three of the teeth obtuse, not hooked, only one or

two of them showing a grinding surface. Body elongate, but less so than

in var. hudsonius
; moderately compressed. Caudal peduncle long. Head

large, rather heavy and gibbous forward, the muzzle rounded in profile.

Mouth moderate, subinferior
,
the maxillary not reaching eye. Scales large,

thin and loose, about 12 in front of dorsal. Lateral line somewhat
decurved in front. Fins rather small

; pectorals not reaching ventrals,
the latter not to vent. Coloration pale olivaceous, nearly white, with

traces of a plumbeous lateral streak, this sometimes appearing as a black

lateral band, (var. euryopa), and sometimes leading to a black caudal spot
as in hudsonius. Length 4 inches. Coastwise streams from the James to

the Ocmulgee. Close to subspecies amarus with which it may intergrade.
Head notably longer, 4 to 4, the snout especially longer, as long as eye,

projecting beyond the inferior mouth.

Alburnops saludanus, JORDAN & BRAYTON, Bull. U. S. Nat. Mus., xn, 16, 1878
; tributary of

Saluda River, Greenville, South Carolina. (Type, No. 31128. Coll. Jordan & Brayton.)
Hudsonius euryopa, BEAN, Proc. U.S. Nat. Mus., 1879, 285, McBean Creek, tributary of

Savannah River, Georgia. (Type, No. 23513. Coll. A. Graves.)

Cliolasaludana and euryopa, JORDAN & GILBERT, Synopsis, 170, 171, 1883.

Subgenus CODOMA, Girard.

429. NOTBOPIS OBNATUS (Girard).

Head 3f to 4; depth 3; eye 3| to 4. D. 8; A. 7; scales 7-40-4, those

before dorsal large, 17
;
teeth 4-4. Body stout and compressed, the back

arched, the head very blunt, thick and rounded, almost spherical in the

male. Mouth small, somewhat oblique, the cleft mostly anterior; the

jaws equal. Eye smallish. Scales deep, very closely imbricated, those on
sides much higher than long ;

lateral line decurved. Dorsal a little behind
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veutrals. Fins all rather small. Snout highly prickly in spring males.
Color dark

;
sides with about 8 to 10 more or less conspicuous crossbars;

head mostly black in males
;
fins all with the middle part dusky or black,

the tips milk-white, the ventrals and the anal notably so
;
females paler,

the lateral bars narrower and shorter, the fins with less black. Length 2^

inches. Chihuahua River, our specimens taken in the original locality

by A. J. Woolman. (ornatns, adorned.)

Codoma ornata, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 195, Chihuahua River; and U.S.

Mex. Bound. Surv., Ichth., 53, pi. 29, figs. 22-25, 1859 ; this species and Notropis aztecus both

well figured by Girard. (Type, No. 91. Coll. J. Potts.)

Cliola ornata, JORDAN & GILBERT, Synopsis, 173, 1883.

Subgenus MONIANA, Girard.

430. NOTROPIS FORMOSUS (Girard).

Head 3f ; depth 3| ; eye 3. D. 8
;
A. 8

;
scales 7-43-4, 23 before dorsal

;

teeth 4-4. Body elliptic, compressed, the form about as in N. lutrensis.

Mouth moderate, oblique, the maxillary 3| in head. Dorsal fin rather

high. Sides with a dusky streak, a brown spot at base of caudal. Length
2 inches. Rio Mimbres, Chihuahua. Well distinguished from N. lutren-

sis and related forms by the small size of the scales, (formosus, comely.)

Montana fomiosa, GIRARD, Proc. Ac. Nat.. Sci. Phila., 1856, 201, Rio Mimbres, Chihuahua.
Cliola formosa, JORDAN & GILBERT, Synopsis, 174, 1883.

Notropis formosus, JORDAN, Proc. U. S. Nat. Mus., 1885, 125.

431. NOTROPIS FRIGIDUS (Girard).

Head 4i ; depth 3 to 4; eye moderate, 4 in head. D. 9
;
A. 9.

;
lateral

line 37. Body moderately elongate, compressed, with long caudal pedun-
cle. Head moderate, the snout subconical, somewhat pointed. Mouth

rather large, oblique, the maxillary scarcely extending to orbit. Lateral

line decurved. Length 3i inches. Rio Frio, Texas
; differing from N.

lutrensis in the smaller scales, (frigidus, cold
;
in Spanish, frio.)

Moniana frigida, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 200, Rio Frio, Texas. (Type, No.

124. Coll. Clark.)

Cliola leonina, JORDAN & GILBERT, Synopsis, 174, 1883, not of Girard.

432. NOTROPIS LUTRENSIS (Baird & Girard).

Head3f; depths (adult) to 4; eye small, 4. D. 7 or 8; A. 8; scales 6-35-2;

teeth 4-4. Body oblong, elevated, strongly compressed, the back arched;

caudal peduncle rather slender. Head stout and deep, its upper outline

depressed, the nape elevated, forming an angle, so that the profile is

somewhat concave. Young more slender, the form variously elongate or

elliptical. Mouth rather large, quite oblique, the lower jaw included.

Lateral line strongly decurved. Thirteen scales in front of dorsal. Males

profusely tuberculate in spring. Colors in life brilliant, steel-blue; the

lower parts silvery; the belly orange-red in the males; a conspicuous

violet-colored crescent behind the shoulders, followed by a crimson cres-

cent; fins reddish, the anal and caudal blood-red. Female plain greenish,

the fins unspotted. Length 2f inches. Southern Illinois to South Dakota,
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Kansas, and the Rio Grande
; very abundant in clear brooks southwest-

ward"; a very brilliant and very variable little fish, (lutra, the otter;

the species was first known from Otter Creek, Arkansas.)

LeuciscusMrensis, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 391, Otter Creek, tributary
of North Fork Red River, Arkansas. (Type, No. 104. Coll. Capt. Geo. B. McClellan.)

Cyprinella suavis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 197, San Antonio, Texas.
Montana Isetabilis, Hurrah Creek, tributary of Rio Pecos

; couchi, China, New Leon ;

rutila, Cadareita, New Leon
;
and gracilis, Monterey, New Leon, GIRARD, Proc. Ac.

Nat. Sci. Phila., 1856, 199-201. (Type, No. 116. Coll. Couch.)
Moniana leonina, Leon River near San Antonio

;
and complanata, Brownsville, Texas,

GIRARD : I. c., 199, are probably the same, though figured with smaller scales.

Moniana pulchella, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 200, Sugar Loaf Creek, tributary
of Poteau River. (Coll. Mollhausen.)

Moniana gibbosa, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 201, Brownsville, Texas. (Type,

No. 31159. Coll. Van. Vliet.)

Cyprinella billingsiana, COPE, Hayden's Geol. Surv. Terr. Wyom. for 1870, (1871), 439, St. Joseph,
Missouri. (Coll. Dr. Wm. Stimpson.)

Moniana jugalfe, COPE, Hayden's Geol. Surv. Wyom. for 1870, (1871), 439, St. Joseph, Mis-
souri.

Hysilepis iris, COPE, Zool. Wheeler Surv., v, 653, 1875, (1876), Rio Grande, San Ildefonso, New
Mexico. (Type, No. 16976. Coll. Yarrow.)-

Cyprinella forbesi, JORDAN, Bull. 111. State Lab. Nat. Hist., n, 57, 1878, clear streams of

southern Illinois. (Type, No. 29867. Coll. Forbes.)

Cliola montiregis, COPE, Proc. Amer. Philos. Soc., 1884, 168, Monterey, New Leon.
Leuciscus lulrensis, GUNTHER, Cat., vn, 258, 1868.

Cyprinella complanata, JORDAN, Bull. Hayden's Geol. Surv. Terr., iv, 3, 665, 1878.

Cliola iris, JORDAN & GILBERT, Synopsis, 172, 1883.

Cliola jugalis, JORDAN & GILBERT, Synopsis, 172, 1883.

Cliola gibbosa, JORDAN & GILBERT, Synopsis, 174, 1883.

Cliola lutrensis, JORDAN & GILBERT, Synopsis, 175, 1883.

Cliola suavis, JORDAN & GILBERT, Synopsis, 176, 1883.

Cliola billingsiana, JORDAN & GILBERT, Synopsis, 177, 1883.

Cliola forbesi, JORDAN & GILBERT, Synopsis, 174, 1883.

433. NOTROPIS PROSERPINA (Girard).

Head 3f; depth 4; eye 4; snout 3|. D. 7; A. 7; scales 6-35-3, 14 before

dorsal. Body rather robust; mouth subinferior, nearly horizontal.

Brownish above, paler below, but no silvery lateral band; a metallic

band of dark points from upper edge of preopercle to upper edge of caudal.

Length 2 inches. Rio Grande region. (Proserpina, Proserpine, the allu-

sion not evident.)

Monianaproserpina, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 200, Devil River, Texas. (Type,
No. 117. Coll. Clark.)

Moniana aurata, GIRARD, 1. c., 200, Piedrapainte, New Mexico. (Type, No. 118. Coll. Clark).
? Moniana trislis, GIRARD, L c., 1856, 201, locality unknown. (Coll. Beckwith.)
Clwla deliciosa, JORDAN & GILBERT, Synopsis, 175, 1883.

Cliola aurata, JORDAN & GILBERT, Synopsis, 175, 1883.

Notropis proserpina, JORDAN, Proc. U. S. Nat. Mus., 1885, 125.

434. NOTROPIS CALLISEMA (Jordan).

Head 4; depth 4f; eye 4. D. 8; A. 8; scales 6-39-3; teeth 4-4. Body
rather elongate, fusiform, compressed. Head elongate, the muzzle rather

blunt, projecting over the moderate, oblique mouth ; maxillary not reach-

ing to opposite eye. Eye moderate. Scales firm, closely imbricated, 15
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in front of dorsal. Dorsal fin extremely high; its height in the males one-

fourth length of body, in females somewhat lower
;
its insertion almost

directly over first ray of ventrals. In the other similarly colored species
of Xotroj)is the dorsal is evidently behind the ventrals. Coloration bril-

liant, clear dark blue above, sides and below abruptly silvery; a blue

lateral streak, much as in N. cceruleus, bounding the blue of the upper
parts, the white pigment of the lower parts looking as if painted over the

blue. Dorsal with a large black spot on its last rays above. Dorsal,

anal, and caudal with the usual satin-white pigment at their tips; these

fins otherwise of a clear, ferruginous orange. Females slender and dull-

colored. Length 2f inches. Ocmulgee River, Georgia. An elegant fish.

(/caA6f, beautiful; m/pa, sail, from the dorsal fin.)

Episema callisema, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 363, South Fork of Ocmulgee
River, Flat Shoals, Georgia. (Type, No. 17864. Coll. Jordan & Gilbert.)

Codoma caUisema, JORDAN, Bull. U. S. Nat. Mus., xir, 52, 1878.

Cliola callisema, JORDAN & GILBERT, Synopsis, 173, 1883.

Subgenus CYPRINELLA, Girard.

435. NOTROPIS BUBALINUS (Baird & Girard).

Head 4
; depth 3

; eye 4 in head. D. 8
;
A. 9

;
scales 32 to 35. Body

short, the back arched
;
head short and deep, blunt in profile ;

mouth

moderate, oblique, the jaws subequal; lateral line decurved. Coloration

plain in spirits, the males probably with bright pigment. Length 3|

inches. Streams of Arkansas and westward; not common. (Diminutive
of bubalus, buffalo.)

bubalinus, BAIRD & GIRABD, Proc. Ac. Nat. Sci. Phila., 1853, 391, Otter Creek,
Arkansas. (Coll. Capt. Geo. B. McClellau.)

Cyprinella becktcithi, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 197, Arkansas River, near Fort

Makee. (Coll. Beckwith.)

Cyprinella gunnisoni, GIRARD, I. c., 197 ;
said to be from Cottonwood Creek, Utah, which must

be an error, as no Notropis is found in Utah. (Type, No. 139. Coll. Kreuzfeld.)

Cyprinella umbrosa, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 197, and Pac. B. R. Surv., x, 266, 1858,

Coal Creek, tributary of South Fork Canadian River. (Type, No. 133. Coll. Moll-

hausen.

Cyprinella lepida, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 197, Rio Frio, Texas ; may be

lutreims
;
and Pac. R. R. Surv., x, 268, 1858. (Coll. Kennerly.)

Cyprinella bubalina, GIRARD, Pac. R. R. Surv., x, 265, 1858.

Cliola lepida, JORDAN & GILBERT, Synopsis, 176, 1883.

Cliola umbrosa, bubalina, and gunnisoni, JORDAN & GILBERT, Synopsis, 176, 1883.

436. NOTROPIS LUDIBTJNDUS (Girard).

Head 4; depth 4f ; eye large, 3 in head; snout 4. D. 8; A. 7; scales

4-31-3, 13 before dorsal. Body elongate, subfusiform. Mouth oblique,

small, the maxillary extending to eye. Dorsal fin high. Silvery ;
lateral

line with black dots. Length 2 inches; locality unknown, probably

Indian Territory, (ludibundm, playful.)

Cyprinella ludibunda, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 199, locality unknown. (Coll.

Beckwith.)

Cliola ludibunda, JORDAN & GILBERT, Synopsis, 177, 1883.

F. N. A.- 19
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437. NOTROPIS MACROSTOMUS (Girard).

Head 4; depth 4i. D. 8; A. 9; lateral line 36; teeth 1, 4-4, 1. Body
slender, the form approaching that of N. atherinoides. Head moderate.

Mouth rather larger than in related species, oblique, the maxillary reach-

ing front of eye. Eye large. Lateral line somewhat decurved. Dorsal

behind ventrals. Brownish above
;
cheeks and sides bright silvery. Rio

Grande region, northward to Kansas, if umbrifer is the same species.

(//a/cp6f, wide; <rro//a, mouth.)

Cyprinella macrostoma, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 198, Devil River, Texas.

(Type, No. 129. Coll. Clark.)

f Cyprinella luxoides, GIKARD, Z. c., 198, San Pedro Creek, Texas. (Coll. Kennerly.)

fCyprinella lugubris, GIRARD, 1. c., 199, locality unknown. (Coll. Beckwith.)

fNotropis umbrifer, HAY, Proc. U. S. Nat. Mus.,1887, 245, Solomon River at Beloit, and Saline

River near Wa Keeney, Kansas. (Coll. Hay.)

438. NOTROPIS TEXANUS (Girard).

Head 4; depth 4; eye 3 in head. I). 8; A. 8; scales 5-35-4, 15 before

dorsal. Body rather slender; snout bluntish
;
mouth nearly horizontal,

the lower jaw slightly projecting. Lateral line nearly straight. Fins

moderate. Eye slightly longer than snout, equal to maxillary. Silvery,

dark points along lateral line
;
a small jet-black caudal spot slightly

larger than pupil ;
a row of dark points along base of anal. Length 2

inches. Rivers of Texas from the Trinity to the Salado.

Cyprinetta texana, GIRARD, Proc. Ac. Nat. Sci. Phila., 185G, 198, Rio Salado and Turkey
Creek, Texas. (Type, No. 182 (2710). Coll. Clark); MEEK, Proc. U. S. Nat. Mus., 1885,

124.

Folropis texanus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1886, 17.

439. NOTROPIS NOTATUS (Girard).

Head 4
; depth 3f ; eye %. D. 8

;
A. 7

;
scales 5-35-3. Body stoutish;

the caudal peduncle slender. Eye moderate; snout bluntish. Mouth

small, oblique, the maxillary not reaching to the eye. Ventrals in advance

of dorsal. Fins moderate. Coloration plain in spirits, except the black

caudal spot; sides silvery. Streams of Texas, from Austin westward.

Allied to N. venustus, but the scales larger, and the caudal spot faint and

veiled by the scales, (notatus, spotted.)

Oyprinella notata, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 198, Rio Seco. Texas
;
and Pac.

R.R.Surv.,x, 269, 1858. (Type, No. 136. Coll. Kennerly.)

Cliola notata, JORDAN & GILBERT, Synopsis, 177, 1883.

440. NOTROPIS YENUSTUS (Girard).

Head 4
; depth 3f ; eye large, 3| ;

snout 4. D. 7
;
A. 8

;
scales 5-31-3,

15 before dorsal
;
teeth 4-4. Body rather slender. Head long and rather

pointed. Mouth oblique, the maxillary reaching front of eye; jaws sub-

equal. Fins moderate
;
the dorsal behind ventrals. Coloration brownish

above; sides silvery; a round black spot as large as eye at base of caudal.

Rio Sabinal, Texas. Allied to N. cercostigma, but with larger scales; com-

pared with N. notatus, the eye is smaller, the mouth more oblique, the

snout more pointed and the caudal spot more distinct in N. venustus.

(venustus, beautiful, like Venus.)
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CyprineUa r>')iti*t, GIRARD, Proc. Ac. Nat. Sc-i. Phila., 1856, 198, Rio Sabinal, Texas, (Coll.

Kennerly); and Mox. Bound. Surv., Ichth., 54, 1859.

Cliola venusla, JORDAN & GILBERT, Synopsis, 178, 1883.

441. NOTROPIS CERCOSTIGMA (Cope).

Precisely like Notropis stigmaturus except that the scales are larger, 37

to 39 in the lateral Hue, and the fins in adult males more deeply colored,

orange yellow, with milky tips in life. Teeth 1, 4-4, 1. Caudal spot

nearly circular. Sandy streams tributary to the Gulf of Mexico, from
Pearl River and Red River to Rio Nueces

; abundant, especially so

in Rio Colorado of Texas, (nepitos, tail; aTi-ypa, spot.)

CyprineUa cercostigma, COPE, Proc. Ac. Nat. Sci. Phila., 1867, 157, Pearl River, Monticello,

Mississippi.
LuxUm chickasavemis, HAT, Proc. U. S. Nat. Mus., 1880, 506, Chickasawha River, Mississippi.

(Type, No, 27419. Coll. Hay.)
Cliola urostigma, JORDAN & MEEK, Proc. U. S. Nat. Mus., 1884, 475, San Saba River, Fort Mc-

Kavit, a tributary of Rio Colorado; Clear Creek, Texas. (Type, Nos. 20446 and

17812. Coll. Anderson, Kumlein, & Earll.)

Minnilm cercostigma, JORDAN & GILBERT, Synopsis, 173, 1883.

Notropis venustvs, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1880, 19; but the true venuslus seems

to have still larger scales.

442. NOTROPIS STIGMATURUS (Jordan).

(SPOTTED-TAIL MINNOW.)

Head 4i; depth 4f ; eye small, 4 in head. D. 8; A. 8; scales 7-42 to

44-3; teeth 1, 4-4, 1. Body elongate, fusiform, compressed. Head quite

long, rounded above, the snout pointed. Mouth rather large, somewhat

oblique, overlapped by the narrow upper jaw. Iris white. Maxillary

reaching beyond nostrils
; premaxillary on level of lower edge of pupil.

Scales closely imbricated, 20 in front of dorsal. Fins low, the dorsal

rather behind ventrals, its height less than one-fifth body. Color pale,

clear olive
;
black dorsal spot not very distinct

;
fins with their tips

charged with satin-white pigment, otherwise plain; a very distinct,

large, oblong jet-black spot at base of caudal, the color extending up on

the rays ;
this spot is visible on all specimens, and is larger than in any

other of our Cyprinidce: its length about one-third that of the head.

First ray of dorsal dark in front
;
males with an obsolete black spot on

the middle of the sides in front of the dorsal
;
the head, etc., tuberculate

in spring. Length 4-J inches. Alabama Basin; very abundant. Very
close to N. cercostigma, from which it differs chiefly in the smaller scales,

and of which it may be an eastern variety, (artypa, spot ; oiywz, tail.)

Photogenis ttigmahmu, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 337, Etowah River, etc.,

Rome, Georgia. (Type, No. 17891. Coll. Jordan & Gilbert. )

Codoma stigmatura, JORDAN, Bull. U. S. Nat. Mus., xn, 52, 1878.

CyprinettacdlUwa, JORDAN, Bull. U. S. Nat. Mus., x, 61, 1877, Black Warrior River, Alabama.

(Type, No. 6865. Coll. Prof. Alex. Winchell.)

Cliola calliura and stigmatura, JORDAN & GILBERT, Synopsis, 178 and 182, 1883.

443. NOTROPIS TRICHROISTIUS (Jordan & Gilbert).

Head 4i ; depth 4i ; eye moderate, 3 in head
;

scales 6-42-3
;
teeth 1,

4-4, 1. Body rather slender, compressed. Head slender and pointed.
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Mouth quite large, very oblique, the maxillary reaching anterior margin
of eye, the premaxillaries on level of middle of pupil. Lateral line con-

siderably decurved, usually with an abrupt angulation between pectorals

and ventrals
;
19 scales before dorsal. Fins moderate

;
dorsal well behind

ventrals. Nuptial tubercles sparse on the head; caudal peduncle and

sides, as far forward as the ventrals, tuberculate in spring males. Males

bright steel-blue above
;
sides bright white

;
a large black spot at base of

caudal, precisely as in N. callistius; dorsal fin with a broad, dusky, hori-

zontal band at base, the membrane of the last rays jet-black, the tip

milk-white, the rest of the fin of a bright, pale vermilion-red; caudal

rosy, its tips white
;
anal and ventrals milky. Females duller, but the

black markings distinct. Length 3^ inches. Alabama Basin
;
abundant

in clear streams, with the preceding and the next, (rpetf, three; ^pwf,

color
; lariov, sail.)

Codoma trichroislia, JORDAN & GILBERT, Bull. TJ. S. Nat. Mus., xn, 1878, 50, Etowah River,

etc., Rome, Georgia. (Type, No. 31131. Coll. Jordan & Gilbert.)

Cliola trichroistia, JORDAN & GILBERT, SynopBis, 181, 1883.

444. NOTROPIS CALLISTIUS (Jordan).

Head 4&; depth 4f ; eye large, 3f. D.8; A. 8; scales 5-40-3; teeth 1,

4-4, 1. Body rather stout and compressed, rather heavy forward, the

dorsal outline considerably elevated. Head stout and rather blunt, its

upper part flattish
;
the nuptial tubercles not numerous, arranged in a

few distinct, longitudinal rows, not scattered without order, as in related

species. Mouth large, nearly horizontal, slightly overlapped by the heavy
snout, the maxillary reaching nearly to eye, the premaxillaries anteriorly

entirely below level of orbit. Scales large, not very closely imbricated,
16 in front of dorsal. Fins rather large, the height of the dorsal in males

nearly one-fifth length of body. Coloration dark and brilliant; males

with the back very dark steel-blue
;
sides a clear silvery violet; belly

and lower fins satin-white; a heavy black blotch on posterior part of

dorsal, extending downward and forming a horizontal bar at base of fin;

rest of the fin vermilion, except the milk-white tip ;
caudal fin bright red,

yellowish at base, milky at tip ;
a broad, golden vertebral band and a

reddish lateral streak
;
a large, distinct, round black spot at base of cau-

dal. Females olivaceous, with less black
;
the fins dull reddish. Length

4 inches. Alabama Basin. (/caJUof, beauty ; lariov, sail, i. e. dorsal fin.)

Photogenis callistius, JORDAN, Ann. Lye. Nat. Hist. N. T., 1876, 337, Etowah River, etc., Rome,
Georgia. (Type, No. 17882. Coll. Jordan & Gilbert.)

Codoma callistia, JORDAN, Bull. U. S. Nat. Mus., xu, 52, 1878.

Cliola callislia, JORDAN & GILBERT, Synopsis, 181, 1883.

445. NOTROPIS EURYSTOMUS (Jordan).

Head 4
; depth 4i ; eye moderate, 3in head. D. 8

;.
A. 8

;
scales 6-39-3;

teeth 1, 4-4, 1, with narrow grinding surfaces, the edges of which are

usually crenate. Body elongate, compressed, tapering toward the snout
and the long caudal peduncle. Head moderate, larger than in N. niveus,
rather pointed, wide on top ;

snout rather long. Muzzle large, quite

oblique, the premaxillaries on the level of the pupil ; upper jaw slightly
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the longer. Scales moderate, rather closely imbricated, but less so than
in N. whipplii. Pectorals not reaching ventrals, the latter about to vent;
vertical fins not especially elevated. Color olivaceous, the sides bright

silvery, a round black spot, nearly as large as eye, at base of caudal
;

dorsal blotch rather faint; dorsal fin chiefly yellowish green, ferruginous

above, the extreme tip milky white; caudal fin rusty, with milk-white

tips; lower fins milk-white. Snout and front in males tuberculate; minute
tubercles on sides of tail. Length 4 inches. Chattahoochee River, (evpvc,

wide; cro^a, mouth.)

Photogenis eurystomus, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 356, Nancy's Creek, tribu-

tary of Chattahoochee River, near Atlanta; exclusive of the smaller specimens men-

tioned, which are Notropls zonislius (not Codoma eurystoma, JORDAN, Bull. U. S. Nat. Mus.

xn, 42 Notropis zotiistius).

Photogenis leucopus, JORDAN & BRAYTON, Bull. U. S. Nat. Mus., xn, 41, 1878, Chattahoochee

River, Gainesville, Georgia. (Type, No. 31124. Coll. Jordan & Brayton.)

Cliola eurystoma, JORDAN & GILBERT, Synopsis, 180, 1883.

446. NOTROPIS C-ERULEUS (Jordan).

Head4; depth 4f; eye moderate, 3i in head. D. 8 ; A. 8
;
scales 6-38-3;

teeth 1, 4-4, 1. Body fusiform, somewhat elongate, moderately compressed.
Head moderate. Snout rather pointed, overlapping the small, oblique

mouth, maxillaries reaching nostrils, premaxillaries below level of pupil.

Scales firm, 15 in front of dorsal. Lateral line decurved. Fins all high,
the height of dorsal nearly one-fifth length of fish

;
dorsal behind ventrals.

Males with the snout thickly tuberculate. Color bright steel-blue
;
sides

and belly silvery white ;
a very distinct lateral band of a bright blue-green

color, most distinct posteriorly, and forming a spot at the base of caudal
;

black dorsal blotch rather faint and diffuse
; tips of dorsal, anal, and

caudal charged with satin-white pigment ;
the fins otherwise all of a

clear, bright yellow. Females and young with the markings obscure, the

blue lateral band usually evident. Length 3 inches. Alabama Basin;
common

;
a very elegant little fish, (cceruleus, blue.)

ceerulens, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 338, Etowah River, Rome,
Georgia. (Type, No. 17883. Coll. Jordan & Gilbert.)

Codoma csmilea, JORDAN, Bull. U. S. Nat. Mus., xn, 52, 1878.

Cliola cserulea, JORDAN & GILBERT, Synopsis, 182, 1883.

447. NOTROPIS NIVEUS (Cope).

Head 4; depth 5; eye 3 in head. D. 8; A. 8; scales 6-39-3; teeth

1, 4-4, 1, with narrow grinding surface. Body regularly fusiform, the

dorsal outline more arched than the ventral. Head conic. Muzzle obtuse,

not projecting. Mouth nearly terminal, slightly oblique, maxillary reach-

ing front of eye. Coloration very pale, a narrow bluish band along

caudal peduncle, forming a faint spot at root of caudal. Dorsal fin in

males considerably elevated, largely dusky on its last rays, the rest of the

fin creamy; tip of dorsal, tips of caudal, and whole of anal with milk-

white pigment. Males with the snout and antedorsal region covered with

small tubercles. Length 2| inches. Southern Virginia to South Caro-

lina
;
common

;
an extremely variable species, which may prove to be
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inseparable as a species from N. whipplii, from which it differs in the

slenderer head and in the blue caudal streak, (niveus, snowy.)

Hybopsis niveus, COPE, Proc. Amer. Phil. Soc. Phila., 1870, 460, Catawba River, North
Carolina.

Phoiogenis niveus, JORDAN & BRAYTON, Bull. U. S. Nat. Mus., xn, 20, 1878.

Cliola nivea, JORDAN & GILBERT, Synopsis, 180, 1883.

Represented in the Santee Basin by

447a. NOTROPIS NIVEUS CHLORISTICS (Jordan & Brayton).

Head 4; depth 4; eye small, less than snout, 4 in head. D. 7; A. 8;

scales 5-36-3
;
teeth 1, 4-4, 1. Body short and deep, strongly compressed,

the form elliptical, as in N. pyrrhomelas, but rather deeper. Head rather

small and pointed. Mouth quite oblique, the maxillary not reaching line

of orbit, the upper jaw projecting beyond lower; preuiaxillary on level of

pupil. Lateral line decurved. Fins moderate. Nuptial tubercles cover-

ing the whole body, except space anterior to ventrals and below lateral

line
;
those on the body much smaller than those on the head. Coloration

dark steel-blue
;
a very distinct blue stripe along each side of caudal

peduncle ;
back clear green ;

lower part of sides abruptly milk-white
;

black dorsal blotch large, the lower part of the fin with bright pale-green

pigment, the tip milky ;
caudal dusky, its tips milky, its base pale; anal

and ventrals milky, a faint dusky spot on last rays of anal
;
iris white.

Females slenderer and less brightly colored
;
no caudal spot. Length 3

inches. Santee River and tributaries
;
common. This form occurs in the

Catawba with the typical niveus, into which it seems to intergrade ;
both

forms are very close to N. ivhipplii, but should probably be considered dis-

tinct species. (^/\wp6f, green; IGTIOV, sail.)

Codoma chloristia, JORDAN & BRAYTON, Bull. U.S. Nat. Mus., xn, 21, 1878, tributary of Saluda

River, Greenville, South Carolina. (Type, No. not given. Coll. Jordan & Brayton.)
Cliola chloristia, JORDAN & GILBERT, Synopsis, 183, 1883.

448. NOTROPIS WHIPPLII (Girard).

(SlLVER-FIN.)

Head 41 ; depth 4 in adult males
;
females and young more slender, 4 to

5; eye small, 4| in head. D. 8
;
A. 8

;
scales 5-38 to 40-3

;
teeth 1, 4-4, 1,

the edges more or less distinctly serrate. Body moderately elongate,
somewhat compressed, the dorsal and ventral outlines regularly and gently
arched. Head rather short and deep. Mouth rather small, quite oblique,
the lower jaw received within the upper when the mouth is closed.

Leaden silvery, bluish in the males; edges of scales dusky; a dark verte-

bral line
;
a large black spot on the upper posterior part of the dorsal.

Paired fins and lower part of belly, as well as the tips of the anal and cau-

dal, and the front and upper parts of dorsal, charged with clear, satin-

white pigment in males in spring ;
in full breeding dress the dorsal pig-

ment with a greenish luster
;
no creamy band at base of caudal

;
males

with the head and front covered with small tubercles. Length 4 inches.

Central New York, Cayuga Lake, to Minnesota, northern Alabama and

Arkansas, in clear streams
; very abundant in the Ohio Valley. (Named

for Captain A. W. Whipple, who collected the types.)
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irliipplii, GIRARD, Proc. Ac. Nat. Sci. Phila., 185G, 198, Sugar Loaf Creek, tributary
Poteau River, Arkansas. (Type, No. 137. Coll. Mollhausen.)

Photogt-nis npilopterus, COPE, Cypr. Penn., 378, 1866, St. Joseph River, Southwestern

Michigan.
Litjcilns kentnckiensix, KIRTLAND, Boet. Jouru. Nat. Hist., v, 27, pi. vm, fig. 3, 1847, (not of Rafi-

nesque).

]lnpsil<-]ii* fa-ntufkii'iisis, COPE, Cypr. Penn., 371, 1866.

Lemcisnw spilopterus, GUNTHER, Cat., vn, 254, 1868.

Cliola whipplei and analoslana, JORDAN & GILBERT, Synopsis, 178 and 179, 1883.

449. NOTROPIS ANALOSTANUS (Girard).

The eastern representative of N. wliipplii. Entirely similar to ivhipplii

except that the body is less elongate, the adult male 3| in length instead of

4, and the scales larger, 34 or 35 in the lateral line instead of 38 to 40. Prob-

ably to be regarded as a different species, but possibly intergrading with

whipplii on the westward and perhaps with niveus southward. Streams

about Delaware and Chesapeake bays; abundant in the Potomac and
James

;
recorded from the Susquehauna and Delaware. (From Analostan

Island, in the Potomac.)

Cyprinella analoslana, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 59, Rock Creek, Analostan

Island, Potomac River; JORDAN & GILBERT, Synopsis, 179, 1883, (in part).

Leuciscus analostanus, G(JNTHER, Cat., vu, 256, 1868.

450. NOTROPIS GALACTURUS (Cope).

Head 4; depth 4. D. 8; A. 8; scales 6-41-3; teeth 1, 4-4, 1, usually
with entire edges. Body fusiform, moderately elongate, not greatly

compressed. Mouth rather large, jaws nearly horizontal, the upper pro-

jecting. Larger than N. whipplii, more elongate and less compressed, the

scales less closely imbricated, the lateral line less decurved. Eye small.

Steel-blue above, silvery below
;
dorsal with a black blotch on its pos-

terior rays ;
caudal fin conspicuously creamy yellow at base, then dusky;

males with the belly, paired fins, and especially tips of vertical fins

charged with milk-white pigment in spring, the head and front then

covered with small tubercles
;
in high coloration the anal and caudal are

sometimes pale reddish
;
females olivaceous, obscurely marked. Length

5 to 6 inches. Ozark region to Cumberland, Tennessee, and Savannah

rivers
;
abundant in the mountain streams. Known by its large size and

the peculiar yellowish band across the caudal. (ydAa, milk; avpd, tail.)

Hysilepis galacturus. COPE, Proc. Ac. Nat. Sci. Phila., 1867, 160, Holston River, Virginia.

(Type, No. 14981. Coll. Cope.)

Leuciscus kentuckiensis, GUNTHER, Cat., vn, 251, 1868, not of Rafinesque.

Cliola galactura, JORDAN & GILBERT, Synopsis, 179, 1883.

451. NOTROPIS CAMURUS (Jordan & Meek).

Head 4; depth 3. D. 8; A. 9; scales 6-38-4. More robust than N.

galacturus, the back elevated; anterior profile steep, the snout bluntly

decurved
;
mouth small, oblique ;

teeth crenate. Bluish silvery ;
dorsal

fin in adult with a large dark blotch as in N. whipplU ;
males with silvery

pigment. Length 4 inches. Arkansas River and tributaries, not rare in

Kansas and southwestern Missouri, (camurus, blunt-faced.)
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Cliola camura, JORDAN & MEEK, Proc. U. S. Nat. Mus., 1884, 474, Arkansas River, Fort

Lyon, Colorado. (Type, No. 12256. Coll. Dr. E. Palmer.)

452. NOTROPIS XJENURUS (Jordan.)

Head 4; depth 3f; eye large, 3f in head. D. 8; A. 10; scales 6-39-3;

teeth 1, 4-4, 1. Body moderately elongate, subfusiform, heavy forward.

Head heavy, somewhat elongate, rounded above. Mouth large, oblique,

the lower jaw included
; maxillary reaching almost to orbit

; premaxil-

lary on level of upper part of pupil. Fins all rather low, the height of

the dorsal fin, even in males, only two-thirds length of head ;
caudal fin

large. Color dark steel-blue
; silvery below

;
a faint black spot at base

of caudal
;
scales above dark-edged ;

males with the fins mostly bright

crimson; the dorsal largely black at its upper posterior part; dorsal,

anal, and caudal fins with white pigment; belly and bases of lower fins

likewise pigmented; head and caudal peduncle tuberculate in spring.

Length 3 inches. Altamaha Basin, Georgia ; locally abundant. (Zaivu,

to scratch
; ovpd, tail.)

Minnilus xxnurus, JORDAN, Proc. Ac. Nat. Sci. Phila., 1877, 79, Ocmulgee River, Flat Shoals,
Georgia. (Type, No. 17862. Coll. Jordan & Gilbert.)

Codoma xsenura, JORDAN, Bull. U. S. Nat. Mus., xir, 52, 1878.

Cliola xsmura, JORDAN & GILBERT, Synopsis, 184, 1883.

453. NOTROPIS HYPSELOPTERUS (Giinther).

Head 4i; depth 4; eye 3. D. 8; A. 11; scales 6-35-3; teeth 1,4-4, 1.

Body short, much compressed, the back elevated. Head short, flattened

above, the muzzle pointed. Mouth large, very oblique, the jaws just

equal. Eye large, about equal to snout and to interorbital space.

Scales with the exposed surfaces very narrow. Lateral line much
decurved

;
16 large scales before dorsal. Dorsal fin inserted entirely

behind ventrals, greatly elevated, its longest ray a little longer than

head
;
anal fin also very high and very long, extending almost to base of

caudal; these fins somewhat lower in females. Color silvery ;
the dorsal

blotch conspicuous ;
a distinct black caudal spot, smaller than eye and

deeper than long ;
sides with a silvery band which passes around the

nose, below this a dusky band. Breeding colors unknown. Length 2i

inches. Southern Georgia and Alabama. (tyrjAos, high; 7n-fpov, fin.)

Alburnus formosus, PUTNAM, Bull. Mus. Comp. Zob'l., i, 9, 1863, Mobile, (not Montana formosa,

Girard).
Leuciscus hypselopierus, GUNTHER, Cat., vn, 255, 1868, Mobile; substitute for formosus,' preocu-

pied. (Coll. Thos. Moore.)
Photogenis grandipinnis, JORDAN, Bull. U. S. Nat. Mus., x, 62, 1877, Flint River, Georgia.

(Type, No. 9296. Coll. Hugh M. Neisler.)
Cliola hypseloptera, JORDAN & GILBERT, Synopsis, 184, 1883.

454. NOTROPIS PYRRHOMELAS (Cope).

Head 4
; depth 3| ; eye large, 3. D. 8

;
A. 10

;
scales 6-35-3

;
teeth 1, 4-4, 1.

Body deep and compressed. Head stout, rather blunt. Mouth oblique,
the jaws about equal; maxillary reaching front of orbit. Pectorals

barely reaching ventrals, the latter to anal
;
dorsal fin greatly elevated,

its height in male as great as length of head
;
caudal very broad and

long, its peduncle stout and compressed ;
anal fin large and long. Color-

ation of males dark steel-blue above; the scales darker-edged; belly
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abruptly milky white; head pale reddish; snout, tip of lower jaw, and
iris scarlet

;
dorsal dusky at base, the usual large black blotch above, red

in front, and broadly milk-white at tip ; tips of caudal milk-white, next
to this a dusky crescent, a wide crescent of bright scarlet inside of the

black, extending into the two lobes of the fin; base of caudal pale;
anterior region and sides of caudal peduncle with rather large tubercles.

Females duller. Length 3i inches. Santee Basin : very abundant, the
most ornate of our CyprinidcK. (:ri>p, fire

; /^t/lof, black.)

Photogenis pi/rrliomelas, COPE, Proc. Amer. Phil. Soc. Phila., 1870, 463, Catawba River, North
Carolina. (Coll. Cope.)

Codomn pyrrkomelas, JORDAN & BRAYTON, Bull. U. S. Nat. Mus., xn, 22, 1878.

Cliola pyrrhomelas, JORDAN & GILBERT, Synopsis, 184, 1883.

455. NOTROPIS GARMANI, Jordan.

Head 4|; depth 2f. D. 8; A. 11
; scales 7-38-3; teeth 1, 4-4, 1. Body

deep, much compressed, the back arched. Head small
;
snout shorter than

eye; maxillary not reaching eye ; pectorals not reaching ventrals, the lat-

ter to anal
;
caudal deeply forked

;
scales much deeper than long. Brownish

above, sides rosy or silvery; cheeks silvery, a brownish band from nape
to pectorals ;

lower fins salmon color
;
caudal reddish. Length 3 inches.

Tributaries of Lago del Muerte, Coahuila. (Garman.) (Named for Sam-
uel Garman, the accomplished ichthyologist of the Museum of Compara-
tive Zoology.)

diprinella rubripinna, GARMAN, Bull. Mus. Comp. Zool., vin, 91, 1881, Lago del Muerte.

Notropia garmani, JORDAN, Cat. Fish. N. Am., 813, 1885, (substitute for rubripinna).

Cliola rubripinna, JORDAN & GILBERT, Synopsis, 884, 1883. The name rubripinnis has been twice

earlier used in Notropis.

Subgenus LUXILUS, Kafinesque.

456. NOTROPIS CORNUTUS* (Mitchill).

(SHINER ;
KED-FIN

; LACE.)

Head 4; depth 3J, varying much with age; eye 4 to 5. D. 8; A. 9;

scales 6-41-3
;
teeth 2, 4-4, 2, with rather narrow grinding surface. Body

*\V'o adopt the specific name cornulus for this species, as the first preliminary notice by Dr.

Mitchill, in which the species is named Cyprinus comutus, is sufficient for its identification. This

was published in July or August, 1817. In December, 1817, the same species was described by
Rafinesque as Cyprian* meyalops, and in February, 1818, Dr. Mitchill gives a detailed account call-

ing it Cyprinus comutus. The following is the preliminary notice of the Fishes of the Wallkill

River, Amer. Monthly Mag., i, 1817, 289, July :

TRANSACTIONS OF LEARNED SOCIETIES. LYCEUM OF NATURAL HISTORY.

Sitting of July 7, 1817. Dr. Benjamin Akerly presented several specimens offish, which he had

obtained in Wallkill Creek, and which appeared to bo undescribed species.

Sitting of July lit, 1817. Dr. Mitchill made a detailed report on the ichthyology of the Wall-

kill, from the specimens of fishes presented to the Society at the last meeting by Dr. B. Akerly
in behalf of the committee of exploration. They consisted of several sorts of

CYPRINUS,OR CARP.

1. The Corporal, or C. corporalis, a splendid silvery fish inhabiting that stream, the sturgeon [?]

of Albany and the western waters. (New.)
2. The Mudfish, or C. alrotiamts, so called from his having a black stripe from tail to head, and

encompassing the nose. (New.)
3. The Red-fin, or C. cornutus, having elegant scarlet fins and knobs, or long protuberances over

the head. (New.) SILURUS, OR CATFISH.

1. The common Silure, or American S. coins ;
a steady inhabitant of our fresh rivers and ponds.

2. The frog Silure, or S. gyrimts ; having but a single dorsal fin, and a lanceolate tail resembling

that of a tadpole when full grown. (New.)
LABRUS.

1. The Sunfish, or L. auritus, with the scarlet fins to the gill covers.

2. The Brown Labre, or Labrus appendix ;
so called from the black appendages to the gill covers,

broader and longer than the preceding species, and with various other marks ol

Esox OR PIKE.

1 The white-bellied Shilli-fish [Killi-fish], or W pixcicvlu*, of his memoir on the fishes of New
York. The description by himself and the drawings by Dr. B. Akerly, are all completed.
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elongate in the young, in the adult short, compressed, with the anterior

dorsal region much swollen and gibbous. Head rather heavy, compressed,

rounded between the eyes, the snout bluntish. Mouth moderate, nearly

horizontal, the jaws nearly equal, the lower somewhat included. Eye

moderate; maxillary scarcely reaching front of eye, the premaxillaries

below the level of eye. Scales always deeper than long on the sides, becom-

ing extremely deep in the adult. Lateral line decurved. Dorsal moderate,

inserted directly over ventrals in young, thrown somewhat backward in

adult by the growth of the nuchal region. Pectorals barely or not reach-

ing ventrals, the latter about to vent. Kegion in front of dorsal typically

with about 23 scales, the number ranging from 15 to 40. Coloration dark

steel-blue above
;
the scales with dusky edges, the bases also dusky; a

gilt line along the back and one along each side, these distinct only when

the fish is in the water
; belly and lower part of the sides silvery, bright

rosy in spring males
;
dorsal fin somewhat dusky ;

other fins plain ;
the

lower fins all rosy in spring males
;
head dark above

;
a dark shade behind

scapula ;
lower jaw and region in front of dorsal to tip of snout covered

with small tubercles in spring males
;
female and young fishes are plain

olivaceous above and silvery below. Length 5 to 8 inches. Entire region

east of the Rocky Mountains excepting the South Atlantic States and

Texas
;
almost everywhere the most abundant fish in small streams. Its

variations are great, some of them appearing like distinct species, (cor-

nutus, horned.)

Cyprinus cornulus, MITCHILL, Amer. Monthly Mag. Crit. Review, I, July, 1817, 289, Wallkill

River, New York ; preliminary notice ; MITCHILL, ?. e., n, February, 1818, 324, detailed

description.

Cyprinus megalops, BAFINESQTJE, Amer. Monthly Mag. and Grit. Review, i, December, 1817, 121,

Hudson River, above the Falls.

Oyprinu8 melanurus, RAHNESQUE, I.e., 121, Hudson River, above the Falls.

Luxilus chrysocephalus, RAFINESQUE, I. c., 47, 1820, Ohio River.

ILuxilus intemipius,
* RAFINESQUE, 1. c., 49, Ohio River ; may be N. rubrifrons.

Eutilus plargyrus, RAFINESQUE, Ichth. Oh., 50, 1820, Ohio River.

1 Eutilus compressus, f RAFINESQUE, 1. c., 51, Monongahela River, etc.; may be N. phologenis.

Leuciscus vittatus, DE KAY, N. T. Fauna: Fishes, 212, 1842, Chittenonda Creek, tributary of

Mohawk River.

Argyreus rubripinnis, HECKEL, Russeggers Reisen, 1843, 1040.

Leuciscus spirlingulus, CUVIER & VALENCIENNES, xvii, 321, 1844, New Jersey; New Harmony,
Indiana. (Coll. Le Sueur.)

Leuciscus obesus, STOKER, Proc. Bost. Soc. Nat. Hist., July, 1845, 48, Florence, Alabama. (Coll.

C. A. Hentz.)

*"42nd species, Yellow Shiner, Luxilus interrupt, Luxile jaunatre: Diameter one-sixth of

total length ; yellowish olivaceous above, silvery beneath, rufous brown above the head, a
rufous line from the dorsal to the tail, 2 straight and separated half lateral lines, the anterior

one above the posterior ; pectoral fins reaching the abdominal. Dorsal with 10 and anal with 9

rays. A small species, only 3 inches long, called Yellow Chub or Shiner. Seen in the Ohio.

Sides opaque, with violet shades. Iris silvery, mouth large, lips very apparent. Fins yellowish,

pectorals with 16 rays, caudals with 24." Rafinesque.

f
" 47th species, Baiting Fallfish, Eutilus compressus, Rutile appat: Diameter one-seventh of

total length ; silvery, back fulvous, sides compressed, lateral line straight, raised upwards at the

base, snout rounded, mouth hardly diagonal, nearly horizontal. Dorsal and anal fins with 9

rays. A small fish from 2 to 4 inches long, called Fallfish, Bait fish, Minny, etc. It is found in

the Allegheny Mountains, in the waters of the Monongahela, Kanawha, and even in the
Potomac. The name of Fallfish arises from its being often found near falls and ripples. Body
more compressed than in the other species ;

as much so as in the genus Minnilus. Scales large;
lips a little fleshy ; iris silvery gilt ;

fins transparent ;
the pectoral with 14 rays, and not reach-

ing the abdominal ;
tail with 32 rays." Rafinesque.
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Flargynis typicus, GIRARD, Proc. Ac. Nat. Sci. Phila., 185f>, 196, after Rafinesque.

Plargyrusbowmani, GIRARD, 1. c., 190, Sweetwater River, Nebraska. (Coll. Bowman.)
Plargyrus argentatus, GIRARD, I c., 212, James River, Virginia. (Coll. Baird.)

Alburnops plumbeolus, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 282, Saginaw River, Flint,
Michigan.

Hypsilepis cornutns, COPE, Proc. Ac. Nat. Sci. Phila., 1867, 158.

Leuciscus comutus, GVNTHER, Cat., vn, 249, 1868.

Minniluscornutw, JORDAN & GILBERT, Synopsis, 186, 1883.

MinnUus plumbeolus, JORDAN & GILBERT, Synopsis, 192, 1883.

Represented northwards by the scarcely tangible

456a. XOTROPIS OORNUTUS FRONTALIS (Agaseiz).

Thirteen to 18 scales before dorsal
;
head very heavy. Great Lakes;

everywhere common in mouths of brooks, (frontalis. pertaining to the

forehead.)

Leuciscus frontalis and gracilis, AGASSIZ, Lake Superior, 368, 370, 1850, Lake Superior.
Hypsilepis cornutus gibbus, COPE, Proc. Ac. Nat. Sci. Phila., 1867, 158, Monroe County, Mich-

igan.

In Northern Michigan occurs

456b. NOTROPIS CORNUTUS CYANEUS (Cope).

Scales of the dorsal and ventral regions very small, 31 to 40 in front of
dorsal fin. Scales 10-40-4. Coloration extremely dark ;

blue-black above
;

fins chiefly black. Northern Peninsula of Michigan ;
not known to us.

, blue.)

Hypsilepis cornutus cyanetts, COPE, Proc. Ac. Nat. Sci. Phila., 1867. 160, Montreal River.

Keweenaw, Michigan. (Coll. Dr. John H. Slack.)

In the Roanoke River are two strikingly different forms which should

perhaps rank as distinct species.

457. NOTROPIS CERASINUS (Cope).

Fifteen scales before dorsal
;
scales 6-37-3. Eye 3 in head

;
snout short

and blunt
;
dorsal and anal high, their edges concave. Head 4 in length;

depth 3|. Colors very brilliant. Steel-blue, the sides always marked
with irregular blackish cross blotches and bars formed by a broad dark

edging on some scales. Males flushed with pink, the fins all deep red.

Length never more than 4 inches. Roanoke River, in mountain brooks.

(cerasinus, cherry-red.)

Hypsilepis cornutus cerasinus, COPE, Proc. Ac. Nat. Sci. Phila., 1867, 159, Head waters of Roanoke

River, Virginia. (Coll. Cope.)

458. NOTROPIS ALBEOLUS (Jordan).

Snout sharper than in the ordinary cornutus, the caudal peduncle and

fin especially longer. Dorsal and anal high, their free edges concave.

Eye 3i in head
; depth 4. Lateral line 38, 14 scales before dorsal. Pale,

olivaceous above, sides and fins silvery white, the tip of the snout sil-

very in the male. Length 5 to 7 inches. Koanoke, Tar, and Neuse rivers,
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in the lower stretches and in the river channels, never in the mountain

springs with N. cerasinus. Probably the representative form in the streams

of the pine woods. The typical cornutus is not found coastwise south of

the James, (albeolus, whitish.)

Notropis megalops albeolns, JORDAN, Bull. U. S. Fish Comm., vm, 1888, (1891), 123, Roanoke River,

near Roanoke, Virginia. (Coll. Jordan, Evermann, & Jenkins.)

459. NOTROPIS LACERTOSUS (Cope).

Head 41
; depth 4i ; eye 3. D. 8

;
A. 8

;
scales 5-38-3, 17 before dorsal.

Teeth 2, 4-4, 2. Very close to N. cornutus, and resembling the young of

the latter, but the mouth larger and the lower jaw projecting ; maxillary

3 in head, reaching just past front of eye. Body stout, head broad and

deep. Eye large, equal to muzzle and to width of iuterorbital space.

Fins all low, dorsal inserted slightly behind ventrals. Green above,

sides silvery ;
a dark speck on front of opercle ;

no red. Length 4 inches.

Head waters of Tennessee Kiver; rare, (lacertosus, lizard-like.)

Hybopsis lacertosus, COPE, Journ. Ac. Nat. Sci. Phila., 1868, 232, Bear Creek, tributary Middle

Fork Holston River. (Coll. Cope.)

Minnilus lacertosus, JORDAN & GILBERT, Synopsis, 192, 1883.

Notropis lacertosus, JORDAN, Bull. U. S. Fish Comm., vin, 1888, (1891), 144.

Subgenus HYDROPHLOX, Jordan.

460. NOTROPIS MACDONALDI, Jordan & Jenkins.

Head 3f; depth 4; eye 4. D. 8; A. 9 or 10; scales 7-39-2; teeth

2, 4-4, 2, with narrow grinding surface. Allied to Notropis zonatus. Body

elongate, compressed, the snout little convex; eye moderate, a little

shorter than snout
;
mouth large, terminal, oblique," the lower jaw pro-

jecting, the maxillary to opposite front of eye, 21 in head. Scales less

crowded than in N. cornutus, 17 to 20 before dorsal
;
dorsal inserted behind

ventrals
;
fins moderate. Greenish, with a diffuse band of plumbeous

silvery ;
a dark streak along back

;
no caudal spot ;

fins plain ;
males with

the snout, chin, and axils red. Length 5 inches. Mountain streams of

Virginia, tributary to the James and Shenandoah
;
common. (Named for

Marshall McDonald, U. S. Commissioner of Fish and Fisheries.)

Notropis macdonaldi, JORDAN & JENKINS, Proc. U. S. Nat. Mus., 1888, 354, pi. 44, fig. 4, Shenan-
doah River, Luray, Virginia. (Type, No. 39859. Coll. Jordan & Jenkins.)

461. NOTROPIS COCCOGENIS (Cope).

Head 4; depth 4J; eye large, 3|. Scales 7-42-3; teeth 2,4-4,2. Body
elongate, compressed, not at all elevated. Head rather pointed. Mouth

large, very oblique, the premaxillary nearly on a level with pupil ;
lower

Jaw projecting beyond upper; maxillary reaching past front of eye.

About 20 scales in front of dorsal. Back olivaceous
;
the scales dark-

edged ; belly and sides silvery, rosy in spring males
;
a dusky scapular

band
;
a scarlet bar down the line of the preopercle ;

muzzle and upper

lip red; a red axillary spot; outer half of dorsal black, lower half yel-
lowish

;
outer part of caudal dusky, base paler ;

a faint lateral streak and
a dark vertebral line; lower fins white; snout swollen and tuberculate
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in spring males; females silvery, with only traces of red markings.

Length 5 inches. Cumberland, Tennessee, and Savannah rivers; abun-
dant in the mountain streams, especially in the head waters of the Ten-

nessee; a showy little fish, (/co/c/cof, berry red; ytve.iov, cheek.)

coccotjenis, COPE, Proc. Ac. Nat. Sci. Phila., 1867, 160, pi. 27, fig. 5, Holston River.

(Type, No. 36849. Coll. Cope.)

Leticisatfi cocrnyenis, GUNTUER, Cat.,vu, 253, 1868.

Minnilus coccogenis, JORDAN & GILBERT, Synopsis, 188, 1883.

462. NOTROPIS ZONATUS (Agassis).

Head 4
; depth 4f ; eye very large, 3. D. 8

;
A. 9

;
scales 6-42-4

;
teeth

2, 4-4, 2, with narrow grinding surface. Body rather elongate, less slender

than in N. coccogenis, the head long, not acute. Jaws equal ; maxillary 3

in head, not reaching eye ;
snout shortish

;
lateral line decurved. Oliva-

ceous, with a black lateral band, (plumbeous in female) ;
no caudal spot

and no spots on fins. Male in spring with the sides and lower parts flame-

red. Length 5 inches. Mountain streams in the Ozark region of Mis-

souri and Arkansas
;
abundant. A brilliant fish, representing N. coccogenis

west of the Mississippi, (zonatus, banded.)

Alburnus sonatus (AQASSIZ) PUTNAM, Bull. Mus. Comp. Zool.,1, 9, 1863, Osage River, Mo.

Notropis zonalus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1886, 2.

463. NOTROPIS ZONISTIUS (Jordan).

Head 3f; depth 3|; eye 3i. D.8; A. 10; scales 7-40-3; teeth 2,4-4,2,

with very narrow grinding surface on 1 or 2 of them. Body rather

stout, compressed, the back somewhat elevated, the form that of a young
Notropis cornutus. Head heavy, broad and flattish above, the profile evenly

descending. Mouth large, smaller than in N. coccogenis, oblique, the jaws
about equal, the upper lip opposite middle of eye, the maxillary reaching
front of orbit. Eye very large, longer than snout. Scales not very closely

imbricated, 17 scales in front of dorsal. Lateral line strongly decurved.

Fins moderate, pectorals scarcely reaching ventrals. Steel blue above;

sides with considerable coppery luster
;
dorsal fin with a sharp jet black

horizontal bar about halfway up, red-dish in young fishes, the tip of the

fin somewhat milky, the base pale ;
a round black spot nearly as large as

eye at base of caudal
;
anal fin plain ; caudal dull ferrugineous red, pale

at l>ase as in N. coccogenis, milky at tip ;
back and sides with gilt lines; a

faint red bar down the cheeks as in N. coccogenis; a dark humeral bar;

males with the snout tuberculate
;
females plain, so much resembling

Notropis eurystomus, from the same waters, that the two species were

at first confounded. Length 4 inches. Chattahoochee River; the typical

examples from Suwannee Creek. (jv77,zone; ICTTVOV, sail.)

Codoma eurystoma, JORDAN & BRAYTON, Bull. U. S. Nat. Mus., xn, 42, 1878, (excl.syn.,not Pho-

logenis etiri/stomus, JORDAN).

Luxiluszonistius, JORDAN, Proc. U. S. Nat. Mire., 1879, 239, Suwannee Creek, tributary of Chat-

tahoochee River, in Northern Georgia. (Type, No. 23452. Coll. Jordan & Braytou.)

Minnilus sonistius, JORDAN & GILBERT, Synopsis, 188, 1883.
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464. NOTROPIS RUBRICROCEUS (Cope).

(RED FALLFISH.)

Head 4; depth 4|; eye 3. D. 8; A. 9; scales 7-38-3; teeth 2, 4-4, 2,

the edges of the grinding surface often serrate. Body moderately elon-

gate, somewhat compressed. Head comparatively long and rather pointed.

Mouth rather large, oblique, the jaws about equal. Eye large, as long
as snout, premaxillary rather below pupil; maxillary reaching beyond
front of orbit. Lateral line somewhat decurved; 19 scales in front of

dorsal. Dorsal inserted somewhat behind ventrals. Females olivaceous,

sometimes flushed with red. Males dark steel blue, a dark lateral band
of coaly punctulations, which is usually distinct on the anterior part of

the body, and passes through the eye around the snout; fins all rich, clear

red, the dorsal crimson, the caudal pink, the lower fins scarlet; head pale

red, the lower jaw flushed as if bloody; eyes bluish or flushed with red;

a lustrous streak along sides; silvery below. In high coloration the

whole body is more or less red. Males with the head and antedorsal

region dusted with fine white tubercles. Length 4 inches. Head waters
of the Tennessee and Savannah rivers

;
a surpassingly beautiful little fish,

abounding in rock pools at the foot of the cascades, (ruber, red; croceus,

saffron color.)

Hybopsis rubricroceus, COPE, Journ. Ac. Nat. Sci. Phila., 1868, 231, pi. 28, fig. 4, Tumbling Creek,
tributary North Fork Holston River. (Coll. Cope.)

Hydrophlox, rubricroceus, JORDAN & BRAYTON, Bull. U. S. JNat. Mus., xn, 32, 1878.

Minnilus rubricroceus, JORDAN & GILBERT, Synopsis, 189, 1883.

465. NOTROPIS CHLOROCEPHALUS (Cope).

Head 4; depth 5; D. 8; A. 8; eye large, 3 in head; scales 6-39-3; teeth

2, 4-4, 2. Body stout, with deep caudal peduncle. Head broad, with

descending muzzle; mouth oblique, the maxillary reaching beyond line of

orbit; premaxillary opposite lower margin of pupil; interorbital space

greater than muzzle. Lateral line moderately decurved; 16 scales in front

of dorsal. Color olivaceous, everywhere dusted with blackish specks,

forming a lateral band which terminates in a dusky spot at base of

caudal; green vertebral and lateral lines; top of head and upper portion
of cheeks metallic green; males with the belly dark crimson, the whole

body more or less flushed; lower jaw not black; dorsal and caudal red at

base; sides of head and lateral band red; snout and antedorsal region
tuberculate; fins plain. Length 2i inches. Santee Basin, in North and
South Carolina; abundant in clear mountain streams. (^Awpof, green;

Kt<!>a2.Tj, head.)

Hybopsis chlorocephalus, COPE, Proc. Amer. Phil. Soc. Phila., 1870, 461, Catawba River, North
Carolina. (Coll. Cope.)

Minnilus chlorocephalus, JORDAN & GILBERT, Synopsis, 190, 1883.

466. NOTROPIS LUTIPINNIS (Jordan & Brayton).

Head 4i; depth 4J; eye 3. D. 8; A. 8; scales 7-40-3; teeth 2, 4-4, 2.

Body stout and rather strongly compressed, the dorsal region somewhat
elevated, the outline of the back sloping each way from the dorsal fin.
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Head short and rather deep, broad and flattish above, the muzzle moder-

ately rounded. Eye rather large. Mouth rather large, but smaller than
in the preceding, quite oblique, the maxillary reaching orbit; mandi-
ble included; 18 scales in front of dorsal. In life clear olive, with very
intense green dorsal and vertebral lines; an intense metallic blackish

band along sides; below this the sides are bright silvery; the whole body
in the males bright, clear red; head and fins all bright golden yellow,
with no red; tip of lower jaw black. Length 3 inches. Small clear

streams of the pine woods, tributary to the Santee and Oconee rivers;
rare, (luteus, yellow; pinna, fin.)

Hmlrophlox lutipinnis, JORDAN & BRAYTON, Bull. U. S. Nat. Mus., xn, 36, 1878, Oconee River,
Hall's Springs, Georgia. (Type, No. 31090. Coll. Jordau & Brayton.)

Minnilus lutipinnis, JORDAN & GILBERT, Synopsis, 190, 1883.

Notropis lutipinnis, JORDAN, Bull. U. S. Fish Comm., vm, 1888, (1891), 157.

467. NOTROPIS CHILITICUS (Cope).

Head 4; depth 5-J; eye large, 3 in head, longer than muzzle. D. 8; A. 8;

scales 7-36-2; teeth 2, 4-4, 2. Body elliptical. Head broad behind; occiput
convex. Muzzle acuminate, greater than interorbital width. Maxillary

extending beyond anterior rim of orbit; premaxillaries opposite middle of

pupil; lateral line strongly decurved. Dorsal fin small. Olivaceous, a dis-

tinct silvery lateral band; usually a dark caudal spot; dorsal scales brown-

edged; males with the lips and snout vermilion; a vermilion band through
dorsal and one through anal fin. Length 2 inches. Allied to N. altipinnis,

but more slender, with larger mouth. Basin of the Great Pedee River,

North Carolina, common in upland streams. (^Aof, lip.)

Hybopsis cltiliticus, COPE, Proc. Amer. Phil. Soc. Phila., 1870, 462, Yadkin River, Roane

County, North Carolina. (Coll. Cope.)

468. NOTROPIS ALTIPINNIS (Cope).

Head 4
; depth 3

; eye very large, longer than snout, 2f in head. D. 8;

A. 9
;
scales 5-36-2. Allied to N. chalylceus, but more robust in form. Body

rather short and deep ;
head short, compressed. Ventrals extending to

beyond last rays of dorsal, reaching anal. Dorsal elevated, its height

equal to half its distance from the snout. Scales before dorsal small.

Greenish; a lateral silvery band, strongly punctate with black; a black

baud across eye and snout
;
lower jaw always blackish

; young with a

black caudal spot; no black at base of anal; snout yellowish; vertical

fins light reddish in life. Length 2i inches. Clear streams of the pine

woods, tributary to the Great Pedee and Cape Fear rivers; abundant.

(altus, high ; pinna, fin.)

Alburnellus altipinnis, COPE, Proc. Amer. Phil. Soc. Phila., 1870, 464, Yadkin River, Roane

County, North Carolina. (Coll. Cope.)

Minnilws altipinnis, JORDAN & GILBERT, Synopsis, 195, 1883.

469. NOTROPIS ROSEUS (Jordan).

Head 4
; depth 4-J- ; eye nearly 3. A. 7, never 8, as in the related

N. dialylcem. Scales 5-38-5 ;
teeth 2, 4-4, 2. Body short and stout, little
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compressed. Head rather short, thick, bluntly rounded. Mouth moder-

ate, slightly oblique, the jaws about equal. Eye large, about equal to

muzzle, a little less than the broad interorbital space. 15 scales before

dorsal ;
dorsal fin high, directly over ventrals. Olivaceous

;
scales dark-

edged ;
a broad plumbeous lateral band

; lips black
;
a dark caudal spot;

a dark vertebral line
;
anal region dusted with dark points ;

cheeks and

belly silvery ;
males with the dorsal, anal, caudal, and pectorals mostly

rosy red; iris, top of head, and tip of snout red. Length 2| inches. Low-

land streams of the Gulf States from the Ogeechee to the Mississippi;

the commonest species in the Okeefinokee swamps, (roseus, rosy.)

Luxilus roseus, JORDAN, Bull. U. S. Nat. Mus., x, 61, 1877, Notalbany River, near Tickfaw,

Louisiana. (Type No. 17831. Coll. Bean.)

Minnilus roseus, JORDAN & GILBERT, Synopsis, 189, 1883.

470. NOTROP1S CHALYBJETJS (Cope).

Head3f; depth 5; eye large, 3 in head. D.8; A. 8; scales 6-33-3
;
teeth

2, 4-4, 2. Body moderately elongate, the back a little elevated, with slen-

der caudal peduncle. Head flat above, rather narrow; muzzle rather

pointed. Mouth very oblique, the lower jaw the longer. Lateral line

decurved. Dorsal inserted behind ventrals
;
dorsal and anal very short

and high ; pectorals and ventrals short
;
16 to 18 scales in front of dorsal.

Color dark
;
a broad, black, shining lateral band from muzzle to base of

caudal
;
a light band above it on the muzzle

; belly straw-colored, bright

orange in spring males
;
fins plain ;

a small dark spot at base of caudal;

a dark streak along base of anal. Length 2 inches. Delaware River to

the Ogeechee River; in coastwise streams and swamps, rather scarce.

Strongly resembles N. anogenus, the teeth, and scales of back different.

Zof, iron-colored.)

Hybopsis chalybiKus, COPE, Cypr. Penn., 383, 1866, Schuylkill River, Pennsylvania.
Minnilus chalybseus, JORDAN & GILBERT, Synopsis, 191, 1883.

471. NOTROPIS CHROSOMUS (Jordan).

Head 4i; depth 5
; eye 3, as long as muzzle. D. 8; A. 8; scales 5-37-3;

teeth 2, 4-4, 2. Form chubby, little compressed, the back somewhat ele-

vated; caudal peduncle not much contracted. Head rather large, rounded

above, the snout somewhat pointed. Mouth moderate, oblique, the upper

jaw the longer. Scales everywhere large, 16 before dorsal. Lateral line

little decurved. Scales hyaline green in life, with blue reflections; belly

clear silvery ;
a scarlet bar across dorsal, anal, and base of caudal; a nar-

row scarlet band from upper edge of opercles straight to caudal; below

this a silvery band; a row of black dots along lateral line, forming a

small, distinct spot at base of caudal; top of head and vertebral line

golden. Snout tuberculate in males. Length 2 inches. Alabama Basin;

very abundant in clear streams and outlets of springs. A graceful little

fish, (chrosomus, colored body, name of a related genus.)

Hybopsis chrosomus, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 333, Etowah River, etc., Rome,
Georgia. (Type, No. 17881. Coll. Jordan & Gilbert.)

Hydrophlox chrosomm, JORDAN & BRAYTON, I. c., 49, 1878.

Minnilus chrosomus, JORDAN & GILBERT, Synopsis, 191, 1883.
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472. NOTROPIS X.ENOCEPHALUS (Jordan).

Head 4J
; depth 5

; eye very large, 2f in head. D. 8; A. 7
;
scales 5-38-3

;

teeth 2, 4-4, 2. Body rather short and deep, with thick caudal peduncle ;

back wide, not elevated. Head large, flattish and broad above, the snout
rounded

;
mouth large, oblique, the jaws nearly equal. Lateral line some-

what decurved
;
13 scales in front of dorsal

;
dorsal slightly behind ven-

trals. Dark olivaceous above, the scales being extensively dark-edged,
so as to give a checkered appearance ;

a dark band along sides of caudal

peduncle, which vanishes in black points along sides of body, reappear-

ing on the head and passing around the snout
;
a dusky blotch at base of

caudal
;
males without red markings, the snout swollen and tuberculate

in the spring. Length 2f inches. Georgia to Mississippi; common in

streams of the pine woods, descending to brackish water
; abundant in

Perdido Bay. (gaivu, to scratch
; /cf^a/l^, head, from the tuberculate male.)

xis .ncnocephalm, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 334, Etowah River, etc.,

Rome, Georgia. (Type, No. 20116. Coll. Jordan & Gilbert.)

Minnilus xsenocephalus, JORDAN & GILBERT, Synopsis, 192, 1883.

Subgenus ORCELLA, Jordan & Evennann.

473. NOTBOPIS ORCA, Woolman.

Head 4-J ; depth 5
; eye 4, small, slightly shorter than snout. D. 7

;
A. 8

;

scales 8-42-4. Teeth, 2,4-4, 2, strongly hooked, with little or no grind-

ing surface. Body plump, little compressed, with broad back and belly;

dorsal outline somewhat elevated; head heavy, snout blunt, decurved;
mouth subinferior, little oblique, lower jaw slightly included; maxillary

scarcely reaching vertical of pupil. No barbel. Top of head unusually

high and transversely rounded so that the eye is as near the lower as to

the upper profile of head
;
interorbital space very wide and very convex,

equal to distance from tip of snout to pupil. Fins moderate, origin

of dorsal a little nearer snout than base of caudal, slightly behind inser-

tion of ventrals
;
dorsal falcate, its first rays longest, H in length of head:

its last rays less than half length of first ;
anal not so high, its longest

rays 1| in head, and about twice as long as its last ray ; margin concave;

pectorals slightly falcate, about reaching ventrals, 1| in head
;
ventrals

short, 2 in head, not reaching vent; caudal very deeply forked, the mid-

dle rays 2\ in longest lateral ones, which are as long as head. Scales

rather large, thin, lateral line somewhat decurved. Color in spirits pale ;

side with a broad, distinct silvery band, as broad as length of snout, bor-

dered above by a narrow plumbeous line
;
back sparsely covered with fine

dark punctulations, median line of back with a faint plumbeous band;

top of head darkish, rest of head silvery; under part pale; fins pale.

Length 3$ inches. Rio Grande at El Paso, Texas; several specimens. A

curious species, little related to any other, (area, the great killer, from

a slight resemblance in form of head to that of a dolphin.)

Nolropis orca, WOOLMAN, Bull. U.S. Fish Comm., xiv, 1894, (May 3, 1894), 56, Rio Grande, El

Paso, Texas. (Coll. Woolman & Cox.)

F. N . A.-20
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Subgenus NOTROPIS.

474. NOTROPIS ARIOMMUS (Cope).

Head 3| to 4J ; depth 4i to 5. D. 8
;
A. 9

;
scales 6-39-2; teeth 2, 4-4, 2.

Body stout, moderately elevated, somewhat compressed. Head heavy,
broad above, the snout moderate, somewhat decurved. Mouth moderate,

oblique, the jaws equal, the upper lip on level of pupil, the maxillary

reaching the front of eye. Eye very large, 2| in head, much longer than

snout, larger than in any other of the American CyprinidsB, except N.

swaini. Fins moderate, the dorsal almost directly opposite ventrals.

Scales large, 15 in front of dorsal. Lateral line much decurved. Oliva-

ceous
;
scales above dark-edged ;

sides and below bright silvery ;
no red.

Length 5 inches. Ohio and Tennessee valleys, generally rare, but abund-

ant about Indianapolis ; Greensburg, Kentucky ;
and Florence, Alabama.

A handsome species, (apt-, an intensive particle; bjifia, eye.)

Photogenis wiommus, COPE, Cypr. Penn., 378, 1866, "White River, near Indianapolis.
Minnilus ariommus, JORDAN & GILBERT, Synopsis, 194, 1883.

475. NOTROPIS SCABRICEPS (Cope).

Head 4; depth 4J ; eye very large, 3 in head, longer than snout. D. 8;

A. 8; scales 6-38-3; teeth 2, 4-4, 2. Body rather stout, little compressed,
the back slightly elevated, the form as in Hybopsis amblops. Head rather

short and broad, the muzzle bluntish, somewhat decurved. Mouth mod-

erate, terminal, little oblique, the jaws subequal, the maxillary reaching
front of orbit. Lateral line not much decurved. Fins rather small

;
dor-

sal inserted over ventrals. Color plain olivaceous
;
scales dark-edged

above
;
sides white, with a lateral band formed of dusky specks, this band

running through the eye around the snout. Males tuberculate in spring.
Smaller than N. ariommus and less silvery. Kanawha Eiver, scarce; not

yet recognized elsewhere, (scaber, rough ; -ceps, head.)

Photogenis scdbriceps, COPE, Proc. Ac. Nat. Sci. Phila., 1867, 166, Sinking Creek, Walker's

Creek, tributaries of Kanawha River. (Coll. Cope.)

Minnilus scabriceps, part, JORDAN & GILBERT, Synopsis, 194, 1883; confused with N. shumardi.

476. NOTROPIS JEJUNUS (Forbes).

Head 4
; depth 4

; eye rather large, 3f in head, equal to snout, less than
interorbital space. D. 8

;
A. 7

;
scales 5-37-3

;
teeth 2, 4-4, 1. Body rather

slender; head flattish above, the snout blunt and rounded
;
mouth rather

large, oblique. Dorsal over ventrals
;
16 scales before dorsal. Color pale,

with a broad silvery lateral band overlying a plumbeous shade
;
dorsal

sometimes punctulate. Length 3 inches. Western Pennsylvania to Kan-

sas, and north to Winnipeg; not rare, (jejunus, hungry.)

Episema jejuna, FORBES, Bull. Ills. Lab. Nat. Hist., n, 60, 1878, Illinois River. (Coll. Forbes.)
Minnilus jejunus, JORDAN & GILBERT, Synopsis, 194, 1883.

477. NOTROPIS SWAINI, Jordan.

Head 4-
; depth 4|- ; eye very large, 2 in head, half longer than the

bluntish snout. D. 9; A. 8 or 9; scales 6-35 to 38-3, 14 before dorsal;
teeth 1, 4-4, 2, or 1, with very narrow grinding surface or none. Body
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moderately elongate, compressed, rather stouter than in 2T. rubrifrons.
Head short and broad, the interorbital space eye. Mouth large, oblique,
the lower jaw projecting; maxillary to near front of pupil, 2 in head;
dorsal inserted behind ventrals

;
fins small. Color greenish, with a plum-

beous lateral shade and dark dots
;
no spot at base of caudal

;
fins pale.

Length 2| inches. Rivers of Texas from the Colorado westward, the type
from Rio Comal. (Named for Dr. Joseph Swain, President of the Uni-

versity of Indiana.)

AUmnius megalops, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 193, San Felipe Creek, Texas.

Notropis swaini, JORDAN, Proc. U. S. Nat. Mus. 1885, 123, Rio Comal ; EVERMANN and KENDALL,
Bull. U. S. Fish Comm., xn, 1892, (1894), 103, plate xvn, fig. 3.

Alburnellus megalops, GIRARD, U. S. Mex. Bound. Surv., Ichth., 52, 1859. (Cell. Clark.)

Minnilut megalops, JORDAN & GILBERT, Synopsis, 195, 1883, not Cyprinus megalops, RAFINESQUE.

478. NOTROPIS AMABILIS (Girard).

Head 3*; depth 4; eye large, considerably longer than snout, 3 in

head. D. 8; A. 8; scales 5-34-3. Body elliptical, rather deep, head short

and rather deep, less acute than in N. dilectus. Mouth terminal, oblique,
the maxillary reaching front of eye. Jaws equal, snout moderately
pointed. Lateral line decurved. Fins moderate. Dorsal somewhat
behind ventrals. Color olivaceous

;
sides silvery ;

a faint dusky blotch

at base of caudal. Length 2i inches. Rio Leona, a tributary of Rio

Nueces, Texas. (amabilis, amiable.)

Albunms amabilis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1866, 193, Rio Leona, Texas.

Notropis amabilis, JORDAN, Proc. IT. S. Nat. Mus. 1885, 122.

Alburnellus amabilis, GIRARD, U. S. Mex. Bound. Surv., Ichth., 51, 1859. (Coll. Clark.)

Minnilus amabilis, JORDAN & GILRERT, Synopsis, 195, 1883.

479. NOTROPIS LEUCIODUS (Cope).

Head 4^; depth 5. D. 8; A. 8; scales 5-39-3. Body rather slender;
muzzle rounded in profile. Mouth oblique, the mandible not projecting.

Lateral line nearly straight ;
13 scales in front of dorsal

;
dorsal a

little behind ventrals
;
anal short and high. Olivaceous

;
scales above

dark-edged ;
sides silvery, with a purplish band

;
a black spot at base

of caudal, always very distinct
;
muzzle and base of dorsal red in males.

Length 3 inches. Tennessee Basin, in mountain streams very abun-

dant, but not ascending cold brooks as far as N. telescopus, spectrunculus,

and rubricroceus. It is close to N. telescopus, but has the anal shorter,

the eye smaller, paler colors, and always a distinct caudal spot. (Aeudf,

white; ei6os, appearance.)

Photogenis leudodus, COPE, Proc. Ac. Nat. Sci. Phila., 1867, 165, Holston River, Virginia.

Minnilus leudodus, JORDAN & GILBERT, Synopsis, 194, 1883. (Coll. Cope.)

480. NOTROPIS SCOPIFER, Eigenmann & Eigenmaun.

Head 4 to 4; depth 4; eye 3 in head, little less than interorbital.

D. 9; A. 8 or 9; scales 6-36 to 42-4; 14 to 18 scales in front of dorsal;

teeth 2, 4-4, 2, grinding surface very narrow, on two teeth only. Allied

to Notropis leudodus. Head heavy, compressed, flat above
;
snout blunt,

much decurved; mouth small, little oblique; maxillary extending to
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eye; lateral line complete, evenly and gently decurved to above origin

of anal
;

a conspicuous black spot at base of middle caudal rays ;
a

silvery lateral band, its dorsal margin distinct. Manitoba; common;
obtained at Winnipeg, Brandon, Fort Qu 'Appelle and Medicine Hat.

(Eigenmann & Eigeumann.) (scopa, broom ; fero, I bear.)

Notropis scopiferus, EIGENMANN & EIGENMANN, Amer. Nat., February, 1893, 153, 'Winnipeg.

481. NOTROPIS TELESCOPUS (Cope).

Head 4J; depth 4f to 5$; eye very large, longer than muzzle, 2f in

head. D. 8
;
A. 10

;
scales 5-38-3. Body elongate, not much compressed;

snout short, sharp ;
13 scales before dorsal

;
dorsal fin inserted about mid-

way between snout and base of caudal, a little behind ventrals. Mouth

very oblique; mandible not projecting. Color pale greenish; the dorsal

scales extensively dark-edged, the two uppermost rows of scales running
into outline of back. Length 4 inches. Tennessee River

;
in cold moun-

tain streams, very abundant
;
with N. leuciodus, making the bulk of the

small minnows in the Holston River. (r^tcr/coTrof, far-seeing.)

Photogenis telescopus, COPE, Proc. Ac. Nat. Sci. Phila., 1867, 165, Holston River, Virginia.

(Coll. Cope.)

Leuciscus telescopus, QUNTHER, Cat., vn, 252, 1868.

Minnilus telescopus, JORDAN & GILBERT, Synopsis, 201, 1883.

Represented in the Ozark region by

481a. NOTROPIS TELESCOPUS ARCANSANUS, Meek.

Head 4| ; depth 5 to 5i ;
scales 5-35 to 38-3, 15 before dorsal. A. 10 or

11. Eye 2| in head, the pointed snout 3. Smaller than the eastern form

and darker, the dorsal farther back, midway between nostril and base of

caudal; slightly behind ventrals. White River and Little Red River,
Arkansas.

Notropis telescopus arcansanus, MEEK, Bull. U. S. Fish Comm., ix, 1889, (1891), 133, White River,
Eureka Springs, Arkansas

;
Mammoth Springs, Arkansas. (Coll. Meek & Drew.)

482. NOTROPIS SOCIUS (Girard).

Head 4; depth 4&; eye 3. D. 8; A. 10. Lateral line 33. Allied to

Notropis swaini, but deeper; the eye smaller, maxillary past front of eye;

lower jaw longest. Silvery, the sides without dark dots
;
fins plain.

Live Oak Creek, southwestern Texas, (socius, social.)

Albunius socius, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 193, Live Oak Creek, Texas. (Type,

No. 70. Coll. Pope.)

483. NOTROPIS NOTEMIGONOIDES, Evermann.

Head 4 to 4J; depth 4 to 4. D. 8; A. 10 or 11
;
scales 10-41-3, 29

before dorsal; teeth 2, 4-4, 2, hooked, crenate, with moderate grinding sur-

face. Body slender, greatly compressed, the back somewhat elevated,
the form much as in Abramis (Notemigonus) crysoleucas', snout pointed,

equal to eye, which is 3i to 3i in head; caudal peduncle long. Fins

moderate; dorsal well behind ventrals; anal long; pectorals falcate, not

reaching ventrals. Yellowish, silvery below; upper parts dusted with
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black; spots on anterior part of sides so arranged as to form about 16

obtuse angles fitting into each other, the angles opening forward, thus,

^>>. these markings on alternate scales; tip of lower jaw with dark

specks; fins pale, dusted with dark specks. Rio Neches, near Palestine,

Texas, and streams about Houston. (Notemigonus; etdoc, likeness.)

AWwjuf )ili'iiij<nii)i<h's, EHRMANN, Bull. U. S. FiBh Comm., xr, 1891, (May 25, 1892), 81, Neches
River, Palestine, Texas, and Sims Bayou, Houston, Texas. (Typo, No. 45559.

Coll. Kvermann, Scovell, & Gurley); Evcrraann & Kendall, Bull. U. S. Fish Comm., xn,
1892 (1894), 103, pi. xvm, fig. 2.

484. NOTROPIS STILBIUS, Jordan.

Head 4$ j depth 5; eye 3. D. 8; A. 10; scales 5-37-2; teeth 2, 4-4, 1.

Body rather slender. Head rather long, somewhat pointed. Mouth

large, oblique, the maxillary reaching eye. Eye very large, greater than
snout and interorbital width. Fins rather high ;

the ventrals reaching to

opposite last rays of dorsal. Color pale green; side with a broad silvery

band, on which are many dark punctulations ;
these are numerous just

behind shoulder girdle and at base of caudal, where they form an evident

spot, a mark which will usually distinguish this species from the related

ones; cheeks pure silvery; lips dusky. Length 3 inches. Alabama River

and tributaries
;
common, (ari^drj, shining.)

f/ill>!n!<, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 343, Etowah and Oostanaula

rivers, Rome, Georgia. (Type, No. 31132. Coll. Jordan & Gilbert.)

Minnilm stilbius, JORDAN & GILBERT, Synopsis, 201, 1883.

485. NOTROPIS ATHERINOIDES, Rafinesque.

Head 4f ; depth 5| ; eye 3. D. 8; A. 11
;
scales 5-38-3, 15 before dorsal

;

teeth 2, 4-4, 2. Body long and slender, compressed, the back not elevated,

Head blunt, conic, proportionately shorter than in related species.

Mouth moderate, very oblique, upper lip on level of upper part of pupil;

maxillary about reaching front of eye. Eye large, rather longer than

snout. Fins low; dorsal well behind ventrals; tips of ventrals extending
to beyond middle of dorsal. Lateral line decurved. Color translucent

green above
;
sides bright silvery; scales above faintly punctate, but not

enough so to render them dark-edged, nor to form blotches along sides;

a faint dark vertebral line; males in spring with the snout rosy. Length
4 to 6 inches. Great Lake region and Ohio and Mississippi valleys, and

north to Winnipeg. Abundant in lakes, quiet places, and river channels
;

very variable. Next to N. arge, the largest and handsomest species of this

type, (athcrina, the silverside; tidof, resemblance.)

Notropis aOierinoides, RAFINESQUE, Amer. Month. Mag. & Crit. Rev., 1818,204, Lake Erie.

Minnilus dinemus, RAFINESQUE, Ichth. Oh., 45, 1820, Ohio River.

Alburnus rubellus, AGASSIZ, Lake Superior, 364, 1850, Lake Superior.

Alburnus nitidm, KIRTLAND, Cleveland Ann. Sci., 1854, 44, tributaries of Lake Erie.

Alburnellus jaculm, COPY,, Cypr. Penn., 387, 1866, St. Joseph River and Dowagiac

River, Michigan.
Leuciseus rubellns, GUNTHER, Cat., vn, 254, 1868.

Leuciscus copii, G(JNTHER, 1. c., 255, substitute for jacidus, preoccupied in Leucisctu.

MinnUus rubellus and dinemus, JORDAN & GILBERT, Synopsis, 202, 1883.
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486. NOTROPIS ARGE (Cope).

Head 4; depth 6; eye 2f to 3. D. 8; A. 11; scales 5-39-3. Close to

N. atherinoides but the eye very large, longer than snout
;

lateral line

nearly straight, head large, the snout not very blunt
;
mouth large, the

chin projecting. Pale greenish, the silvery band on sides bounded by a

blackish line
;
a dark vertebral streak. Length 3i inches. Upper Wabash

Valley, southern Michigan, Green River, Kentucky, etc.; slenderer than

the usual atherinoides, the eye much larger, but apparently varying into

the latter, hence of doubtful validity, (apyrjj shining white.)

Alburnellus arge, COPE, Cypr. Penn., 388, 1866, Detroit River or St. Joseph River; locality

confused.

Nolropis arge, EvERMANN & JENKINS, Proc. U.S. Nat. Mus., 1888, 47; JORDAN, Man. Vert., ed. v,

62, 1890.

487. NOTROPIS DILECTUS (Girard).

Head 4| ; depth 4f ; eye 3. D. 8; A. 11
;
scales 7-38-3

;
teeth 2, 4-4, 2.

Body elongate, compressed, but a little deeper and more compressed, with

blunter snout
; eye large, larger than snout

;
mouth oblique, smaller than

in related species, the jaws subequal, the maxillary 3i in head, reaching

eye. Colors very pale; silvery, snout and bases of fins rosy; a row of

black dots above base of anal
; young often finely speckled. Length 3

inches. Lower Ohio to the Rio Grande, abundant in Arkansas and eastern

Texas, in sandy streams
; representing rw&ri/rons southwestward, and per-

haps varying into it. (dilectus, delightful.)

Alburnm dilectns, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 193, Arkansas River, Fort Smith.

(Type, No. 71 (36927). Coll. Shumard.)

Alburnus lepidulus* GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 212, Black Warrior River,

Alabama. (Coll. Winchell.)

Alburnus oligaspis, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 282, Kansas ;
anal rays given by error

as i, 14. (Coll. Dr. W. A. Hammond.)
Albumellus jemezanus, COPE, Zool. Wheeler Survey, v, 650, 1875, Rio Grande, San Ildefonso,

New Mexico. (Type, No. 15981. Coll. Cope & Yarrow.)

Albumellus dilectus, GIRARD, Pac. R. R. Surv., x, 259, 1858.

Albramis ? oligaspis, GUNTHER, Cat., vn, 309, 1868.

Minnilus oligaspis, JORDAN & GILBERT, Synopsis, 200, 1883.

Minnilus jemezanus, JORDAN & GILBERT, Synopsis, 203, 1883.

488. NOTROPIS FUMEUS, Evermann.

Head 4; depth 4$ to 5; eye large, 3. D. 8; A. 11
;

scales 7-40-3;

teeth 2, 4-4, 2. Close to Notropis dilectus, but the lateral line more

decurved, the scales a little smaller, and the sides with a dark band.

Body slender, greatly compressed, the outlines gently arched ; snout

pointed, shorter than eye; lower jaw somewhat projecting; maxillary

* This nominal species is probably identical with N. dilectus. The following description is taken
from 3 specimens 2% inches long, collected in Pearl River, Jackson, Miss., by Dr. 0. P. Hay:
Body long andslender. Maxillary scarcely reaching front of orbit. Front of dorsal equidistant

between snout and concavity of caudal. Eye 3 in head, equal to interorbital space. Mandible
projecting slightly, its tip, when closed, opposite middle of pupil. Lateral line decurved ; 17

scales in front of dorsal. Dorsal fin high, its highest rays equal to head. Color pale, the sides

bright silvery ;
a row of dots along base of anal. Head 4> ; depth 5 or 6. D. 11 ; A. 12. Scales

7-36-3. Sandy streams of Alabama and Mississippi.
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scarcely reaching orbit. Yellowish above, much speckled, sides with a
broad dark plumbeous band, overlaid with rather large brown spots, most
numerous and distinct posteriorly ;

base of anal with row of specks; fins

plain, with dusky specks. Length 2 inches. Hunter Creek, Houston,
Texas. Perhaps a variety of N. dilectus. (fumeus, smoky.)

Notropis fumem, EVERMANN, Bull. U. S. Fish Comm., xi, 1891, (May 25, 1892), 81, Hunter Creek,
Houston, Texas. (Type, No. 45558. Coll. Evermann, Scovell, & Gurley); Evermann &
& Kendall, Bull. U. S. Fish Comm., xn, 1892 (1894), 103, pi. xvni, fig. 1.

489, NOTROPIS RUBRIFRONS (Cope).

Head 4
; depth 4f ; eye 4. D. 8

;
A. 10

;
scales 5-39-3, those before dorsal

large, 15 to 17 in number. Teeth 2, 4-4, 2, little hooked, one of them some-

times showing a slight grinding surface. Body moderately elongate, the

back scarcely elevated, the caudal peduncle somewhat contracted. Head

longer than in most related species, conic and rather pointed. Mouth
rather large, very oblique, upper lip above line of middle of pupil, max-

illary reaching to opposite eye. Eye moderate, anterior, usually shorter

than the sharp snout. Olivaceous above
;
scales with darker edges ;

sides

silvery ;
a dark vertebral line

;
a row of dark dots along base of anal

;

males with the snout tuberculate in spring, the forehead, opercular region,

and base of dorsal being then flushed with red. Length 2f inches. New
York and western Pennsylvania to southern Michigan, Kansas, and

Kentucky ; very abundant in clear streams, especially in the Ohio Val-

ley. An elegant species, smaller than atherinoides, with larger head and

deeper body. It will probably be found, to grade into N. dilectus, but

in all specimens examined the eye is larger* in dilectus, the snout shorter

and more blunt, (ruler, red; /rows, forehead.)

Alburnns rubrifrons, COPE, Proc. Ac. Nat. Sci. Phila., 1865, 85, Kiskiminitas River, a tribu.

tary of Alleghany River. (Coll. Cope.)

AlbwneUtts percobromii8,]CQPE, Hayden'e Geol. Surv. Wyom. for 1870,440, 1871, Missouri River

at St. Joseph, Missouri.

Alburnelhis rubrifrom, COPE, Cypr. Penn., 888, 1866.

Leuciscusinibrifrom, GUNTHER, Cat., vii, 225, 1868.

MinniJm rubrifrons, JORDAN & GILBERT, Synopsis, 202, 1883.

Minnilus percobromus, JORDAN & GILBERT, Synopsis, 202, 1883.

490. NOTROPIS PHOTOGENIS (Cope).

Head 4J ; depth 51 ; eye 3. D. 8
;
A. 10

;
scales 6-40-3. Body slender,

compressed, the form similar to that of N. rubrifrom. Head moderate.

Mouth quite oblique, lower jaw scarcely projecting; maxillary about

reaching-orbit. Back broad. Dorsal fin inserted behind middle of body,

a.little behind ventrals. Scales before dorsal 25. Lateral linedecurved.

Eye larger than in N. rubrifrons. Color olivaceous, with brown vertebral

and dorsal lines : sides and below, bright silvery, with dark specks along

the lateral line
;
none along base of'anal. Length 3 inches. Alleghany

region, thus far recorded only from the Youghiogheny and Kanawha,

unless N. amcenus should prove to be a variety of it. The latter is stouter,

with larger eye, and has dark dots along base of anal. Var. engraulinus,
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Cope, from the Kanawha is slenderer, the depth 6 in length, the head

, light; yiveiov, cheek.)

IRutiluscompressus, BAFINESQUE, Ich. Oh., 51, 1820, Monongahela River, etc. ; not identifia-

ble
; may be N. cornutus.

Squalius photogenis, COPE, Proc, Ac. Nat. Sci. Phila., 1864, 280, Youghiogheny River, Perm.

Photogenis leucops, COPE, Proc. Ac. Nat. Sci. Phila., 1867,164., Sinking Creek, and near Aus-
tinville, Va. (Coll. Cope.)

Photogenis leucops engraulinus, Cope, I. c., 1867, 164, tributaries of Kanawha River, Austin-

ville, Va. (Coll. Cope.)

Leuciscus photogenis, GUNTHER, Cat.vn, 252, 1868.

491. NOTROPIS AMCENUS (Abbott).

Head 4
; depth 5fr, (4f to 5i) ; eye 31. D. 8

;
A. 10

;
scales 6-39-3. Close

to Notropis rubrifrons, but the scales before dorsal smaller, as in N. photo-

genis. Body elongate, compressed ; eye large, longer than snout. Mouth
large, oblique, the jaws subequal, the maxillary to front of eye ;

22 to 25,

(rarely 18 to 20) scales before dorsal; lateral line much decurved. Dorsal

high, behind ventrals; pectorals moderate. Translucent green, sides

silvery, with sometimes a faint plumbeous band ending in an obscure

plumbeous spot. Length 3f inches. Clear streams east of the Alleghanies
from the Raritan to the Neuse

; abundant
; formerly confounded with

N. photogenis, of which it may be a variety, (amosnus, attractive.)

Alburnellus amfrnus, ABBOTT, Amer. Nat., vm, 1874, 334, Raritan River, New Jersey.
Notropis amcenw, JORDAN, Bull. U. S. Fish Comm., xin, 1888, (1891), 102.

492. NOTROPIS SCEPTICUS (Jordan & Gilbert).

Head 3f ; depth 4|; eye 3. D. 8; A. 10; scales 6-38-3; teeth 2, 4-4, 1. Body
short and deep, compressed and somewhat elevated. Head rather large,

deep, bluntish. Mouth moderate, termiual, oblique, lower jaw slightly
included

; upper lip opposite middle of eye ; maxillary extending to front

of orbit. Eye very large, longer than snout; interorbital space broad,
flattish. Lateral line much decurved. Scales before dorsal large, in 13 to

15 rows. Fins moderate
;
dorsal well behind ventrals

; tips of ventrals

extending to last dorsal ray ;
caudal peduncle moderate. Coloration very

pale green ;
sides with a bright silvery band ;

scales with very little dark

edging ;
a dark line at base of dorsal

;
males in spring with the snout pro-

fusely tuberculate. Length 3 inches. Rivers of Carolina from the Cape
Fear to the Santee

; abundant, replacing the allied amcenus, from which it

differs in the deeper body and larger nuchal scales. (CKETTTIKOS , observant,
from the large eye.)

Notropis photogenis, ("pale variety"), JORDAN & BRAYTON, Bull. U. S. Nat. Mus., xn, 23, 1878.

Minnilus scepticus, JORDAN & GILBERT, Synopsis, 200, 1883, Saluda River, Greenville, South
Carolina. (Type, No. 31081. Coll. Jordan & Brayton.)

493. NOTROPIS MICROPTERTX (Cope).

Head 4} ; depth 5i ; eye 3. D. 8
;
A. 10; scales 5-38-2. Body very slen-

der, compressed ;
head moderate, rather pointed. Mouth large, oblique ;

upper lip on level of pupil; maxillary reaching to opposite front of
orbit. Eye moderate, about as long as muzzle. Scales large. Lateral
Hue decurved. Fine all quite small, the dorsal farther back than in

related species, so that the short ventrals do not reach much beyond its
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anterior rays, their length 2 in head. Color olivaceous; sides bright
silvery ;

dorsal scales conspicuously dark-edged ;
a dusky blotch at base

of caudal, underlying the silvery luster. Length 2| inches. Head waters
of Cumberland and Tennessee rivers and also in the Ozark region ;

abun-
dant in clear streams in northern Arkansas. (umo6c, small; 7rrt-pv, fin.)

AlbtirneUHsmicropteryx, COPE, Journ. Ac. Nat. Sci. Phila., 1868, 233, Holston River.
JUiin/ihis tii!i'i-opt<'ry.r t

JORDAN & GiLBKRT, Synopsis, 203, 1883.

494. NOTROPIS METALLICUS, Jordan & Meek.

Head 4; depth 5; eye 3. D. 8; A. 11. scales 5-35-3, 16 before dorsal;
teeth 2, 4-4, 2, the grinding surface obsolete. Body elongate, compressed,
the back a little elevated. Head small, the snout little acute, shorter
than eye, which is large. Mouth large, oblique, the cleft reaching front of

eye, 3^ in head
;
chin projecting. Lateral line decurved. Dorsal inserted

well behind ventrals
;
dorsal and anal high, the anal very long. Dark

brown, a rosy band from eye to upper lobe of caudal; below this a metal-
lic dusky band broader than eye, ending in a black spot at base of cau-

dal; dorsal with a black band obliquely across it; no spot at its base;
other fins nearly plain. Length If inches. Swamp streams in Georgia
and Florida, from the Suwannee Basin to the Escambia. (metallieus,

metallic.)

Nolropis metallicus, JORDAN & MEEK, Proc. U. S. Nat. Mus., 1884, 475, Allapaha* River, Nash-
ville, Georgia. (Type, No. 28511. Coll. W. J. Taylor.)

Subgenus LYTHRURUS, Jordan.

495. NOTROPIS BELLUS (Hay).

Head 4
; depth 3f . D. 8

;
A. 10 or 11

;
scales 7-41-3

;
teeth 2, 4-4, 2,

"sharp-edged, but with a masticatory surface." Body short, deep, con-

siderably compressed; the back elevated. Head short; muzzle short,
rather pointed, the profile somewhat concave

;
mouth large, oblique, the

maxillary extending to opposite front of orbit; lower jaw projecting.
Lateral line much decurved. Scales crowded forward, 25 in front of

dorsal. Dorsal midway between snout and caudal, behind ventrals;

pectorals not reaching ventrals
;
the latter to vent. Dusky above, with

a narrow, dark dorsal line
;
sides silvery, with plumbeous streak; no spot

at base of dorsal; fins mostly black-tipped; belly flame color in life; fins

orange at base. Length 2i inches. Tombigbee River, Mississippi. (Hay.)
(bcllus, beautiful.)

Minnilus bellus, HAY, Proc. U. S. Nat. Mus., 1880, 510, Tombigbee River, Artesia and Macon,
Mississippi. (Type, No. 27426. Coll. Hay.) JORDAN & GILBERT, Synopsis, 199, 1883.

496. NOTROPIS LIRUS (Jordan).

Head 4; depth 5
; eye 3. D. 8

;
A. 10; scales 8-45-4

;
teeth 2, 4-4, 2,

with very narrow or obsolete grinding surface. Body slim, compressed.
Head small, short, moderately deep, flattish above. Mouth rather large,

very oblique, the lower jaw slightly projecting. Eye very large, longer
than snout; the maxillary about reaching its front. Scales small, loosely

imbricated, their outlines extremely distinct. Fins moderate. Colora-

tion very pale translucent green; scales of back finely punctate; sides

with a very distinct metallic blue band formed of dark punctulations,
this baud passing through the eye and snout, forming a most character-

istic color marking ;
a streak of black dots along the bases of dorsal and

* Not "Altamaha River," as misprinted. The Allapaha is a tributary of the Suwannee River.
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anal, that on the dorsal suggesting the peculiar spot of N. umbratilis
; tip

of snout black
;
fins pale olivaceous, red in the males. Males in the spring

with the head and antedorsal region profusely tuberculated. Length 2$
inches. Alabama River; abundant in sandy streams. (Apof, lily-white.)

Notropis Urns, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 342, Etowah River, etc., Rome,
Georgia.

Notropis alabamse, JORDAN & MEEK, Proc. U. S. Nat. Mus., 1884, 476, Alabama River, Mont-

gomery, Alabama. (Type, NOB. 35295 and 35297. Coll. McDonald.)
Minnilus lirus, JORDAN & GILBERT, Synopsis, 199, 1883.

497. NOTROPIS ROSEIPINNIS, Hay.

Head 4i; depth 4
; eye 3|. D. 8

;
A. 11

; scales 8-45-3. Body long and

slender, much compressed. Mouth large, oblique, the lower jaw some-
what projecting, the maxillary reaching vertical from front of ey. Eye
large, slightly longer than snout. Scales small, especially along the back,
somewhat higher than long, but not so closely imbricated as in N. bellus.

Lateral line much decurved. Dorsal far back, midway between pupil
and base of caudal, considerably posterior to ventrals

; pectorals not

reaching ventrals, the latter to vent. Dark
;
scales above all with black

points; a plumbeous lateral band, ending in a vague caudal spot; a nar-

row dorsal band
;
a black spot on the upper anterior portion of dorsal

and also on anal, each surrounded by a diffuse blotch
; tip of ventrals

and edge of pectorals dark
;
vertical fins red. Length 2 inches. Sandy

streams of the Gulf States, from the Escambia to the Chickasawha.

(roseus, rosy ; pinna, fin.)

Minnilus rubripinnis, HAY, Proc. U. S. 'Nat. Mus., 1880, 509, (not Argyreus rubripinnis, Heckel N.

cornutus), Chickasawha River, Enterprise, Mississippi. (Type, Nos. 27420 and 32302.

Coll. Hay.) JORDAN & GILBERT, Synopsis, 198, 1883.

Notropis roseipinnis, HAY, in Jordan, Cat. Fish. N. A., 1885, 27, .substitute for rubripinnis, preoc-

cupied in Notropis.
498. NOTROPIS UMBRATILIS* (Girard).

(RED-FIN.)

Head 4i; depth 4 to 4$; eye 3 to 4. D. 7; A. 11
;
scales 9-40 to 52-3;

teeth 2, 4-4, 2. Body compressed, the caudal peduncle long. Head long,

* "A comparison of these specimens from the Tennessee River with others from the Roanoke
River (ardens), the Pamlico and Neuse (matutinus), the Wabash in Indiana, (cyanocephalus) [rather
lythrurus ; cyanocephalus came from Racine, Wisconsin], various streams in Illinois (atripes), and-
the Arkansas River (umbratilis) [ nigripinnis], has shown the impossibility of recognizing any of
these forms as distinct species. Matutinus is smaller and paler than ardens andshows less brilliant

coloration, these differences being apparently dependent on the sluggish character of the streams
it frequents, with their frequent sandy stretches. The resemblance between specimens from the
Roanoke and the Tennessee is very close. Both have larger mouth and eye, more brilliant color-

ation, and more elongate form than in specimens from the north and west. Our specimens
from the Tennessee, however, average distinctly deeper than typical ardens, and are further
characterized by the presence, in males, of several (5 to 8) dark steel blue, vertical bars, irregular
in position and shape. This form I here distinguish provisionally as subspecies fasciolaris. In
Tennessee and Kentucky it undoubtedly passes insensibly into the form common in tributaries
ofthe Ohio and Mississippi (cyanocephalus, atripes), which shows usually an evidently deeper body,
a smaller eye, and a tendency to the accumulation of black pigment in the tips of the ventrals
and the anterior rays of the dorsal and anal. Typical umbratilis from Kansas and Arkansas
appears very distinct from the more easterly form. It has the larger eye of fasciolaris, a very
deep body, and adult males have all the fins largely black and the sides uniform dusky. Further-

more, the black spot at the base of the anterior dorsal rays, so characteristic of related forms, is

here indistinct or wanting. In Iowa and Missouri, however, umbratilis appears to pass imper-
ceptibly into cyanocephalus, some specimens lacking the dorsal spot, while others from the same
locality, and not otherwise differing, have it well developed.

"I have thought it best, therefore, to consider all these forms as poorly defined varieties of a
single widespread species, which may stand provisionally as N. umbratilis umbratilis, N. umbratilis

cyanocephalus, N. umbratilis fasciolaris, N. umbratilis ardens, and N. umbralilis matutinus. East of the
Alleghanies the species has not been recorded north of the Roanoke nor south of the Neuse, and
is not known from the Gulf States south of the Tennessee and Arkansas Basins. Rafinesque's
BemotHua diplsemius, so long identified with this species, is evidently Semotilus atromaculatus, as a
synonym of which it must appear." (Gilbert, Bull. U. S. Fish Comm., ix, 1889, 148.)
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conic, rather pointed. Mouth large, moderately oblique, the premaxil-

lary on level of pupil, the maxillary extending to opposite eye ;
lower jaw

somewhat projecting. Eye moderate, about equal to muzzle. Scales

closely imbricated, crowded anteriorly, about 30 before dorsal. Dorsal fin

high, inserted about midway between ventrals and anal; pectorals not

reaching ventrals, the latter to vent
;
caudal fin long. Coloration dark

steel blue above
; pale or silvery below ;

a more or less evident black spot
at base of dorsal in front

;
the fins otherwise all plain. Males with the

anterior dorsal region and the head profusely covered with small whitish

tubercles, the belly and lower fins being of a bright brick red in the

spring. Females very pale- olive, sometimes almost colorless. Length 3

inches. Minnesota to Western New York, (Cayuga Lake), North Carolina,

Alabama, and Kansas
; generally abundant in small, clear streams. An

ornate and excessively variable little fish, of which the following are

recognizable varieties.

The typical, that is, earliest known form, but the most aberrant of

the series, occurs in Iowa and southwestward to the Arkansas Basin.

498a. NOTROPIS UMBRATILIS UMBRATILIS (Girard).

Head 4
; depth 3& to 3| ; eye about 4. D. 8

;
A. 11

;
scales 40 to 44. Body

short, deep and compressed. Eye smaller than in other forms. Lateral

line deflexed. Male steel blue, smutty above, a dark curved bar on scapu-
lar region ;

dorsal black except at base mesially, the dark spot in front

obscure
;
lower fins all dusky, flushed with red

;
females very pale oliva-

ceous, the black scapular bar usually plain, the dark spot represented by
dark punctulations. Length 3 inches. Arkansas River and streams of

Kansas and southwestern Iowa, (umbra, shade.)

Alburnm umbratilis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 193, Sugar Loaf Creek, tributary
Poteau River, Arkansas. (Type, No. 73. Coll. Mollhausen.)

Luxilus lucidus, GIRARD, Proc. Ac. Nat. Sci. 1856, 203, Coal Creek, tributary South Fork
Canadian River. (Coll. Mollhausen.)

Minnilns nigripinnis, GILBERT, Bull. Washb. Lab. Nat. Hist., 1, 1884, 14, Shunganunga Creek,
near Topeka, Kansas. (Type, No. 36613. Coll. Cragin.)

fNotropis macrolepidotus,
* FORBES, Bull. 111. Lab. Nat. Hist., 1885, 138, Illinois. (Coll. Forbes.)

Alburnellus umbratilis, GIRARD, Pac. K. R. Surv., x, 260, 1858.

Minnilus umbraiilis, JORDAN & GILBERT, Synopsis, 200, 1883.

Notemigonus lucidus, JORDAN & GILBERT, Synopsis, 249, 1883.

* The following is Prof.
a single specimen in o
it differs especially in
base of the dorsal" fin. It is elliptical in outline, strongly compressed, its greatest thickness being
less than half its depth, the back making a uniform curve from the front of the dorsal to the

nostrils. Length 2.1 inches, depth 4.2 in length, caudal peduncle 4.6. Color in alcohol plain,

the sides somewhat silvery, the opercles brightly so; no dark vertebral line, but the scales upon
the back and upon the upper part of the sides thickly sprinkled with rather large circular black

specks ;
fins all plain ; upper surface of the head a little dusky, and thickly sprinkled with black.

The head is a compressed cone, 4.5 in length, upper surface convex ;
snout regularly declined,

3.5 in head; mouth rather large, terminal, oblique ; upper lip opposite the middle of the pupil;

maxillary to posterior margin of nostril; upper jaw 3.15 in head, lower not projecting, 2.6 in

head
; teeth 4, 2-2, 4

; eye large, circular, 3.75 in head ; dorsal fin 1-8, about 4 scales behind the

ventrals
;
anal 11 ;

scale formula 6-40-3, 19 before dorsal.
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Further eastward in Illinois and Iowa in prairie brooks occurs

498b. NOTROPIS UMBRATILIS ATRIPES (Jordan).
^

Head 4i; depth 4; eye 4. D. 7; A. 11: scales 9-52-5. Body very

strongly compressed. Head comparatively pointed; eye small, shorter

than muzzle. Coloration of body dark bluish, without traces of vertical

bars; sides not silvery, the scales dusted with dark punctulations:
dorsal with the usual black spot at base in front, smaller than in lythru-

rus or ardens
;
a black bar crosses its upper part ;

anal colored like the

dorsal, with a black spot at base in front, the markings paler; ventral

fins dusky ;
males profusely tuberculate, and doubtless red in spring.

Length 3 inches. Southern Illinois and Iowa, (ater, black; pes, foot.)

Lythrurus atripes, JORDAN, Bull. 111. Lab. Nat. Hist., n, 59, 1878, streams of Union and

Johnson counties, Illinois. (Type, No. 26295. Coll. Forbes.)

Minnilus atripes, JORDAN & GILBERT, Synopsis, 197, 1883.

Represented throughout the Ohio Valley and neighboring regions by

498c. NOTROPIS UMBRATILIS LYTHRURUS (Jordan).

The central type from which the others seem to have diverged. Body

moderately elongate, the depth 4 in length, the females nearly 5
; eye

large, about 3 in head. Scales 9-47-3. Dorsal with a conspicuous
black spot in front, the rest of the fin mostly pale; no anal spot. Length
3 inches. Ohio Valley and rivers of neighboring states. (MOpov, blood

;

ovpd, tail.)

Butilus ruber*, RAFINESQTJE, Ich. Oh., 52, 1820, Elkhorn and Kentucky rivers; named but not

described.

Notropis lythrurus, JORDAN, Proc. U. S. Nat. Mus., 1884, 476, White River, Indianapolis,
Indiana. (Type, No. 20115. Coll. Jordan & Copeland.)

Hypsilepw dipltemia, COPE, Proc. Ac. Nat. Sci. Phila., 18G7, 162.

Minnilus dipliemius, JORDAN & GILBERT, Synopsis, 197, 1883; not Semotilus diplsemius, Rafinesque.

Represented northward by the deep-bodied

498d. NOTROPIS UMBRATILIS CTANOCEPHALUS (Copeland).

Head 4i ; depth 4
; eye 31. D. 8

;
A. 12

;
scales 9-46-4

;
teeth 2, 4-4, 2.

Body short, stout, chubby, moderately compressed, the form resembling
that of Pimephales. Head very short, deep, us greatest depth three-

fourths its length. Snout blunt, shorter than eye. Eye large, not so

wide as the interorbital space. Coloration dark bluish above
;
sides not

silvery; males in spring profusely covered with small tubercles; the

sides and fins clear, bright red
;
the back, and especially the top of the

head, of a clear glaucous blue
;
dorsal in both sexes with a large black

spot at the base of its anterior rays, this spot about as large as eye;

dorsal, anal, and ventrals blackish at tip. Length 2^ inches. Rivers of

southern Wisconsin, etc. (nvdyeoc;, blue; Koa'A?j, head.)

Lylhrurus cyanocephalus, COPELAND, Proc. Ac. Nat. Sci. Phila., 1877, 70, Racine River,
Wisconsin. (Type, No. 17857. Coll. Hoy & Copeland.)

Minnilus cyanocephalus, JORDAN & GILBERT, Synopsis, 196, 1883.

* "51st species, Red Minny, Butilusl niber, Rutile rouge. Entirely red; tail forked. I add
here a fine small fish, which I have never seen as yet, but it is said to live in the small
Btreamo which fall into the Elkhorn and Kentucky. It is a slender fish, only 2 inches long,
compressed, and of a fine purple red. It may belong to this genus, or to any other of this
tribe. It is commonly called Ked Minny." Rafinesque.
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Represented east of the Allegbanies by the slim-bodied

498e. NOTROPIS UMBRATILIS ARDENS (Cope).

Slender and brilliantly colored, the depth 4 in males
; eye 3 in head.

Steel blue, the fins bright red, base of dorsal largely black. Roanoke
River, Virginia. A beautiful inhabitant, with Notropis cerasinus, of the

clear mountain streams, (ardens, burning.)

Hi/i>silcpis anlens, COPE, Proc. Ac. Nat. Sci. Phila., 1867,163, headwaters of Roanoke River,
Montgomery County, Virginia. (Coll. Cope.)

/., HefccM <ml,-its, GUNTHER, Cat., vii, 257, 1868.

Miniiilus ardens, JORDAN & GILBERT, Synopsis, 198, 1883.

Represented in Tennessee and northern Alabama by

498f. NOTROPIS UMBRATILIS FASCIOLARIS, Gilbert.

Body usually deep, the males with 5 to 8 dark blue vertical crossbars

as in Notropis cerasinus. Colors brilliant. Southern bend of Tennessee

River, in limestone streams
; abundant, (fasciolaris, with small cross

bands.)

Notropis umbralilis fasciolaris, GILBERT, Bull. U. S. Fish Comm., ix, 1889, (1891), 148, streams
about Florence, Alabama. (Type, No. 42504. Coll. Gilbert & Swain.)

Represented in the Carolina pine woods by the slender and pale

498g. NOTROPIS UMBRATILIS MATUTINUS (Cope).

Head 4i; depth 5i; eye 3|. D. 8; A. 11; scales 7-44-3. Body slender;

eye large, scarcely longer than muzzle, equal to interorbital width.

Olivaceous above; the scales brown-shaded; a plumbeous lateral band
with dark points; a small black spot at base of dorsal in front, preceded

by a dark streak along middle of back; a dark spot at base of caudal.

Males with the snout, chin, and upper half of dorsal red. Length 2J

inches. Neuse and Pamlico rivers; common in sandy brooks, with Notro-

pis albeolus. (matutimis, of the morning, rosy.)

AlburnellM mitlntimis, COPE, Proc. Amer. Phil. Soc. Phila., 1870, 465, Neuse River, Wake
County, North Carolina. (Coll. Cope.)

Minnilus matutinw, JORDAN & GILBERT, Synopsis, 199, 1883.

Notropis watutinus, JORDAN, Bull. U. S. Fish Comm., vm, 1888, 125.

Represented in tributaries of the lower Mississippi by the deep-bodied

498h. NOTROPIS UMBHATILIS PUNCTULATUS (Hay).

Head 4f ; depth 4; eye moderate, 3. D. 8; A. 10 or 11
;
scales 11-49-3;

teeth 2, 4-4, 2, with grinding surface. Body short, deep, compressed;

back elevated in front of dorsal. Head short and deep; the profile nearly

straight; mouth large, quite oblique, maxillary reaching front of orbit.

Scales small, 25 in front of dorsal. Lateral line much decurved. Dorsal

beginning midway between muzzle and base of caudal. Straw color;

silvery on sides and below
;
scales above dark-edged; a dark dorsal line;

a dark band on caudal peduncle; a small black spot at base of dorsal.

Length 2 inches. Tributaries of Big Hatchee River, northern Mississippi .

(Hay.) (punctulatus, speckled.)
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Minnilus punclulalus, HAY, Proc. U. S. Nat. Mus., 1880. 508, Tuscumbia River, a tributary
of the Big Hatchee, near Corinth, Mississippi. (Type, No. 27430. Coll. Hay.)

Minnilus punctulatus, JORDAN & GILBERT, Synopsis, 198, 1883.

124. ERICYMBA, Cope.

Ericymba, COPE, Proc. Ac. Nat. Sci. Phila., 1865, 88, (buccata}.

Body rather elongate, little compressed; muzzle broad. Premaxillary

protractile. Interopercle, suborbital, and dentary bones containing con-

spicuous, externally visible, mucous channels; lips thin; no barbel.

Teeth 1, 4-4, 0, without grinding surface, hooked, the edges entire.

Scales rather large; the lateral line continuous. Dorsal fin above ven-

trals. Anal basis short. Silvery fishes of small size, known at once from

all other minnows by the cavernous bones of the lower part of the head.

One species known
;
a curious and interesting little fish of the larger

creeks. (Ipi-, an intensive particle; Kv/ufoi, a cavity; in allusion to the

development of the mucous channels.)

499. ERICYMBA BUCCATA, Cope.

Head 4
; depth 5

; eye large, 4 in head. D. 8
;
A. 8

;
scales 5-33-3

; teeth

1, 4-4, 0. Body fusiform, rather elongate, little compressed, the back not

elevated. Head rather long, somewhat depressed above, with broad and

prominent muzzle. Mouth rather small, horizontal, subinferior, the lower

jaw considerably shorter than upper; upper lip below level of pupil;

maxillary not reaching to eye; dentary bones dilated, the mucous chan-

nels conspicuous. Suborbital very broad, silvery, with an elevated longi-
tudinal ridge and conspicuous cross lines; opercle small. Fins small,
dorsal over ventrals. Scales moderate; lateral line nearly straight;
breast scaleless; 15 large scales before dorsal. Color olivaceous, rather

pale; sides bright silvery with bluish reflections; a dark dorsal streak,

conspicuous posteriorly; fins plain: males without tubercles or bright
colors. Length 3 to 5 inches. Michigan and western Pennsylvania to

Kansas and southward to West Florida; locally very abundant. One
of the most remarkable of our little minnows, (bucca, cheek.)

Ericymba buccata, COPE, Proc. Ac. Nat. Sci. Phila., 1865, 88, Kiskiminitas River, western

Pennsylvania, a tributary of the Monongahela. (Coll. Cope); COPE, Cypr. Penn., 361,

1866; GUNTHER, Cat., vn, 185, 1868; JORDAN & GILBERT, Synopsis, 204, 1883.

125. PHENACOBIUS, Cope.

Phenacobius, COPE, Proc. Ac. Nat. Sci. Phila., 1867, 96, (terelulus).

Sarcidium, COPE, Hayden's Geol. Surv. Wyom. for 1870, (1871), 440, (scopiferum).

Body elongate, little compressed. Head moderate, subterete; mouth
inferior, the lower lip thin mesially, but enlarged into a fleshy lobe on
each side toward the angle of the mouth, thus presenting a superficial
resemblance to that of Exoglossum, with which the genus has probably
real affinities; upper lip with a callous covering within

; dentary bones

distinct, except at symphysis. No barbel. Upper jaw protractile. Teeth

4-4, hooked, without grinding surface. Scales rather small; lateral line

complete. Dorsal fin in front of ventrals; anal basis short. Isthmus
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extremely wide. Intestines short; peritoneum white. Small species,
with the aspect of young suckers. (0mz, deceptive; /ftof, life; the

appearance of the fish suggesting an herbivorous species with long

intestines, which it really is not.)

a. Scales moderate, 42 to 53 in the lateral line.

6. Breast scaly ;
no distinct spot at base of caudal. TERKTULUS, 600.

66. Breast naked
;
caudal spot very distinct.

c. Scales in lateral lino 49 to 53, their outlines blended. HIRABILIS, 501.

cc. Scales in lateral line 43 to 45, their outlines emphasized by dark edgings.

SCOPIFER, 502.

aa. Scales small, about 60 in the course of the lateral line
;
breast naked.

rf. Body very slender
;
base of caudal with a distinct black spot. URANOPS, 503.

<W. Body moderately slender
;
base of caudal with a vague dusky blotch.

CATOSTOMU8, 504.

500. PHENACOBIUS TERETULUS, Cope.

Head 4&; depth 4f; eye large, high up, 3 in head. D.8; A. 7; scales

6-43-5; teeth 4-4. Body slender, little compressed, the back not elevated,
the caudal peduncle stout. Head stout, the muzzle elongate, obtusely

decurved, heavy. Mouth small, inferior, horizontal, the maxillary not

reaching to eye. Isthmus wide. Breast scaly. Lateral line nearly

straight. Pale yellowish ;
the scales above dark-edged; snout blackish; a

plumbeous lateral band
;
fins plain. Length 3| inches. Kanawha River j

not common. (Teretulus, an old name of the Red Horse, Moxostoma.)

Phenacobius teretulus, COPE, Proc. Ac. Nat. Sci. Phila., 1867, 96, Kanawha River, Eggleston

Springs, West Virginia. (Coll. Cope.) JORDAN & GILBERT, Synopsis, 204, 1883.

601. PHENACOBIUS MIEABILIS (Girard).

Head 4; depth 4$ j eye large, 4 in head. D. 8
;
A. 7

;
scales 7-48 to 52-5.

Body moderately slender. Head short, rather blunt anteriorly. Mouth

small, the maxillary not reaching to eye. Pale olivaceous
;
a silvery lat-

eral band and a conspicuous black spot at base of caudal, smaller than

eye; outlines of scales blended, not emphasized by dark edgings. Fins

pale. Length 3i inches. Illinois River to Arkansas, rather common in

sandy streams
; specimens examined from the Illinois, Des Moines, Osa'ge,

Missouri, Arkansas, and Sabine rivers. (miraUlis, wonderful.)

Exoglossum mirabile, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 191, and Pac. K. R. Surv., x, 256, 1858,

Arkansas River, Fort Smith. (Coll. Shumard.)
Pheitacobius mirabilis, JORDAN & GILBERT, Synopsis, 205, 1883

;
JORDAN & MEEK, Proc. U. S. Nat.

Mus., 1885, 6.

502. PHENACOBIUS SCOPIFEB (Cope).

Head 4 to 4i ; depth 4J ;
scales 6-43 to 45-5. Very close to the preced-

ing, differing so far as known only in the larger scales, the outlines of

which are sharply defined on account of dark edgings. Caudal spot dis-

tinct. Illinois to the Rio Grande, about as abundant as the preceding,

perhaps more widely distributed. It is possible that this form represents

simply the extreme of variation of P. miraUlis. (scopifer, bearing a stem.)

Sarcidinm scopiferum, COPE, Hayden's Geol. Surv. Wyom. for 1870, (1871), 440, Missouri River,

near St. Joseph, Missouri.
Phenacobim teretulns liottennu, NELSON, Bull. III. Lab. Nat. Hist.i, 1876, 46, brooks of McLean

County, Illinois.

Phenacobius scopiferus, JORDAN, Bull. Hayden's Geol. Surv., iv, 666, 1878.

Phenacobius mirabilis, in part, JORDAN & GILBERT, Synopsis, 205, 1883.
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503. PHENACOBIUS URANOPS, Cope.

Head 4|; depth 6; eye3|. D. 8; A. 7; scales 7-60-6; teeth 4-4. Body

very slender, little compressed; back not elevated, caudal peduncle long

and slender. Head long and rather slender, flat above, the muzzle broad,

blunt, and projecting. Mouth entirely inferior, larger than in the other

species, with conspicuous lips. Eye large, placed high, behind middle of

head. Scales small, 24 in front of dorsal. Lateral line straight. Breast

and middle line of belly naked; width of isthmus half length of head.

Fins small. Color pale olivaceous, with a distinct dark spot at base of

caudal. Upper Tennessee Basin, rather common in river channels, not

ascending brooks, (ovpavbg , sky ; wi/, eye; =rstargazer.)

Phenacobius uranops, COPE, Proc. Ac. Nat. Sci. Phila., 1867, 9G, Holston River, Saltville, Vir-

ginia ; (Coll. Cope) ;
JORDAN & GILBERT, Synopsis 206, 1883

; JORDAN, Bull. U. S. Fish

Comm., vni, 1888, 146.

504. PHENACOBIUS CATOSTOMTJS, Jordan.

Head 4i to 5; depth 5f; eye 3|. D. 8; A. 7; scales 7-60-5; teeth 4-4.

Body rather slender, nearly terete, scarcely compressed; back not elevated;

caudal peduncle stout. Head deep, the muzzle blunt and" heavy, the

cheeks tumid. Mouth small, inferior, altogether below level of eye, the

maxillary barely reaching nostrils ; lips much thinner than in P. uranops.

Eyes large, high up, behind middle of head. Scales small, thin, loosely

imbricated
;
back and belly scaled

;
breast naked. Lateral line nearly

straight ;
22 scales in front of dorsal. Fins all small. Width of isthmus

2| to 3 in head. Pale olivaceous
;
white below ; a silvery lateral band,

underlaid by dusky, which forms vague blotch at base of caudal
;
back

dusted with dark specks ; top of head black
;
a yellowish vertebral line.

Length 4 inches. Alabama Basin, rather common. (Catostomus, a sucker,

which it much resembles.)

Phenacobius catoslomus, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 332, Etowah and Oosta-

naula rivers, Rome, Georgia. (Type, No. 17889. Coll. Jordan & Gilbert.) JORDAN &

GILBERT, Synopsis, 206, 1883.

126. EVARRA, Woolman.

Evarra, WOOLMAN, Bull. U. S. Fish Comm., xiv, 1894, May 3, 1894, 64, (eigenmanni).

Body long and low, formed as in Tiaroga, subterete and covered with

very small scales. Head small, bluntish and thick at tip ;
mouth very

small, terminal, oblique, without barbels, the lips thickish
;
the upper

jaw protractile, but not much movable. Eye moderate; isthmus moder-

ate; lateral line complete. Dorsal low, inserted rather posteriorly; anal

small and short. Teeth small, 4-4. Intestine about as long as body.
One species known, from Mexico. (Evarra, an Indian name,

" maker of

gods in lands beyond the sea.")

505. ETARRA EIGENMANNI, Woolman.

Head 4; depth 5i; snout 3 in head; eye small, 4. D. 8; A. 7; scales

about 17-88-10
;
teeth 4-4

;
intestine as long as body. Body long and low,

subterete, looking like a small sucker; head small, the snout anteriorly

truncate, the interorbital space broad and flattish; mouth short, mostly
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anterior, the maxillary iiot reaching to eye ; preraaxillary protractile, but
not much movable; lips somewhat thickened

;
scales very small, those on

belly and before dorsal minute; lateral line complete, decurved anteriorly;
fins all very small, the dorsal slightly behind ventrals, its tip not pointed;

pectorals short, reaching about half way to anal. Olivaceous, belly sil-

very, sides with a rather faint plumbeous lateral band ending in a small

black caudal spot ;
a darker dorsal stripe ;

fins all pale. Length 3 inches.

City of Mexico ;
here described from one of Mr. Woolman's types. (Named

for Dr. Carl H. Eigenniann.)

Evarraeigenmanm, WOOLMAN, Bull. U. S. Fish Comm., xiv, 1894, May 3, 1894, 64, City of Mexico
(Type, No. 45571. Coll. Woolman & Cox.)

127. TIAROGA, Girard.

Tiaroga, GIBARD, Proc. Ac.Nat.Sci.Phila., 1856, 204, (cobitis).

Body decidedly elongate, having the form of a loach (Cobitis), subfusi-

form, little compressed and covered with minute scales. Lateral line

complete. Head small, subconical, depressed, the mouth very small, ter-

minal, oblique, without barbels, the lips fleshy and the premaxillary not

protractile. Eye moderate. Isthmus very wide. Dorsal inserted slightly

behind ventrals, the fin high, its first rudimentary ray somewhat enlarged;
anal with short base. Teeth very small, apparently 1, 4-4, 1, and without

grinding surface. One species known, a very singular little fish from the

Gila region- (A coined name.)

506. TIAROGA COBITIS, Girard.

Head 4f; depth 6; eye 3f. D. 8; A. 7; lateral line 65. Teeth without

grinding surface, 1, 4-4, 1.* Maxillary falling far short of eye, 4 in head;
lower jaw included. Eye moderate, high up, midway in head; isthmus

very wide. Lateral line nearly straight. Body olivaceous, with dusky
specks above

;
a black spot at base of caudal. Length 2- inches. Rio

San Pedro, a tributary of Rio Gila; only the types yet known, (cobitis,

the loach, a European fish of similar form.)

Tiaroga cobitis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 204, Rio San Pedro, Arizona.

(Coll. Clark.) GIRARD, U. S. Mex. Bound. Surv., Ichth., 60, 1859.

Lei(ct.s(.s cobitis, GONTiiER, Cat., vu, 247, 1868.

Cliola cobitis, JORDAN & GILBERT, Synopsis, 170, 1883.

Tiaroyu cobilis, JORDAN, Proc. U. S. Nat. Mus., 1885,126.

128. RHINICHTHYS, Agassiz.

(BLACK-NOSED DACE.)

Argyrewt, HECKEI,, Russeggers Reisen, I, 1040, 1843, (atronasus), name preoccupied in Entomology.

Itliiidchthyx, AGASSIZ, Lake Superior, 353, 1850, (atronasus).

Body rather elongate, not much compressed. Mouth small, subiuferior,

the upper jaw not protractile, the upper lip continuous with the skin of

the forehead, forming a very broad frenum ;
a small or minute barbel ter-

minal on the maxillary. Teeth mostly 2, 4-4, 2 or 1, hooked, without grind-

ing surface. Intestinal canal short. Scales very small
;
lateral line con-

tinuous. Dorsal fin inserted behind the ventrals. Anal basis short.

*Not 1, 3-3, 1, as stated by Girard.

F. N. A. 21
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Coloration dark, the males rosy in spring. Active little fishes inhabiting
mountain springs, the species very difficult to distinguish, (fiiy, snout;

* nsh j
the snout being prominent. )

a. Snout long and prominent, projecting notably beyond the mouth, about twice length of eye
in adult

;
barbel evident.

b. Scales 14-65-8 to 14. CATARACTS, 507.

bb. Scales 9-60-7. SIM us, 508.

aa. Snout moderate, projecting little beyond the small mouth, its length 1% times eye in adult;

barbel minute or obsolete. ATRONASXJS, 509.

507. RHINICHTHYS CATARACTS (Cuvier & Valenciennes).

(LONG-NOSED DACE.)

Head 4
; depth 5

; eye 2 in snout, 5 in head. D. 8
;
A. 7

;
scales 14-65-8,

(62 to 68) ;
teeth 2, 4-4, 2. Body elongate, little compressed, not elevated.

Head long, the muzzle flattened, narrowed, and extremely prominent, the

mouth being entirely inferior and horizontal. Eye nearly median.
Isthmus wide. Barbel evident. Pectoral fins enlarged in males. Inser-

tion of dorsal nearly median. Color olivaceous, paler below, with numer-
ous dusky punctulations ;

the back often almost black
;
some of the scales

usually irregularly darker, producing a mottled appearance ;
no distinct

black lateralband
; young specimens with a dusky lateral shade

;
ablackish

spot on the opercle ;
males in spring with the lips, cheeks, and lower fins

crimson. Length 5 inches. New England to Virginia and Wisconsin ;
its

varieties ranging to Utah and the Columbia Basin, frequenting clear and
boisterous streams and rock pools, (cataractce, of the Cataract, the orig-
inal type being from Niagara Falls.)

Gobio cataraclse, CUVIER & VALENCIENNES, xvi, 315, 1842, Niagara Falls. (Coll. M. Milbert.)

Leuciscus nasutus, AYRES, Journ. Bost. Soc. Nat. Hist., iv, 1843, 299, "West Hartford, Conn.

Rhinichthys marmoratus, AGASSIZ, Lake Superior, 354, 1850, Lake Superior. (Type, No. 9053.)

Scales smaller, 10-70-10
;
otherwise similar. GUNTHER, Cat., vn, 189, 1868.

Argyreus nasulus, COPE, Cypr. Perm. 369, 1866.

Rhinichthya namtm, GUNTHER, Cat., vn, 189, 1868.

Ceratichthys calaractse, GUNTHER, Cat., vn, 176, 1868.

Rhinichthys calaractse, JORDAN & GILBERT, Synopsis, 207, 1883.

Represented in the Rocky Mountain region on both sides of the divide by

507a. RHINICHTHYS CATARACTS DULCIS (Girard).

Head 4
; depth 5 to 5*. D. 8

;
A. 7

;
scales 11 or 12-63 to 70-9 to 12.

Body elongate, not elevated. Head long, the muzzle long and projecting,
as in It. cataractce, but rather sharper. Barbel evident, but smaller than
in JR. cataractce. Insertion of dorsal a little farther back than in cata-

ractce, being usually midway between nostril and base of caudal. Silvery;
darker above

;
a dusky lateral shade, at least in the young ;

males largely

rosy. Length 5 inches. Headwaters of the Missouri, PJatte, Arkansas,
and Rio Grande; also throughout the Columbia basin, and in tributaries

of Great Salt Lake, the Jordan, Provo, and Bear rivers, with the species
of Apocope, which it closely resembles

;
abundant in swift brooks, (dul-

cis, sweet, first taken in Sweetwater River.)
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Argyretis dulcis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1850, 185, Sweetwater River, Nebraska.

(Type, No. 210 (20225). Coll. Bowman.) JORDAN, Bull. U. S. Fish Comm., ix, 1889, 8.

Rhinichtliys itKuciUosu*, COPE, Proc. Ac. Nat. Sci. Phila^, 1864, 278, Kansas. (Coll. Hammond.)
COPE & YARROW, Zob'l. Wheeler Survey, v, 644, 1875.

RhinicMliy.i tmnsiHontunn*, COPE, Amer. Nat., July, 1879, 441, tributaries of Rio Grande in

Colorado and New Mexico. (Typo, No. 17084. Coll. Yarrow.)

Rhinichtliys ocella, CARMAN, Science Observer, 1881, 58, Northeastern "Wyoming and
Montana.

RhinichUiys lutetts, CARMAN, Science Observer, 1881, 59, Bear River, Ogden, Utah
; scales

below lateral hue about 14.

Rhinichtftys dulcis, JORDAN & GILBERT, Synopsis, 885, 1883
; EVERMANN, Bull. U. S. Fish Comm.,

xi, 1891, (1892), 42.

Rhinichtliys maxillosus and Iransmontanus, JORDAN & GILBERT, Synopsis, 207, 1883.

508. RHINICHTHYS SIMUS, Garman.

Head 4. D. 9
;
A. 8

;
scales 9-60-7. Head depressed above and in front

of eyes; snout rather broad, thin, little projecting. First ray of dorsal

midway between eye and base of caudal. Clouded brown, a dark lateral

stripe, bordered above by a silver one. Coahuila, Mexico. (Garman);
not seen by us. (simus, oiftoc;, blunt-nosed, an epithet early applied to

Socrates.)

Rhinichthys simus, GARMAN, Science Observer, 1881, 61, Coahuila ; JORDAN & GILBERT, Synopsis,

886, 1883.

509. RHINICHTHYS ATRONASUS (Mitchill).

(BLACK-NOSED DACE.)

Head 4; depth 4^; eye 1 in snout, 4| in head. D. 7; A. 7; lateral line

64
;
teeth 2, 4-4, 2. Body moderately elongate, little compressed. Head

moderate, rather broad and flattish above. Snout moderate. Mouth

small, horizontal, subterminal, the lower jaw included
;
barbel minute

but probably always present ; upper lip on level of the lower part of

pupil ; maxillary not reaching nearly to eye. Eye small, nearly median.

Fins rather small
;
dorsal fin well back, its insertion about midway be-

tween nostril and base of caudal. Scales quite small, somewhat embedded.

Color blackish above
;
some of the scales irregularly darker ;

a black band

passing from snout through eye and along sides of body ;
a paler streak

below this
; belly silvery ;

males in spring with the lateral band and the

lower fins, and sometimes the whole body, bright crimson
;
males in late

summer with the lateral band scarlet or orange, the red color growing
fainter later in the season. Length 3 inches. New England to Minnesota,

Northern Alabama, and Virginia; very abundant in clear brooks and

mountain streams. Excessively variable, running into several varieties,

the extremes of which seem like distinct species, (ater, black
; nasus,

nose.)

Cyprinus atronasus, MITCHILL, Trans. Lit. and Phil. Soc. N. Y., I, 1815, 460, Wallkill River;

brooks of New York; MITCHILL, Amer. Monthly Mag., i, 1817, December, 289.

Cyprinus viUatus, RAFINESQUE, Amer. Monthly Mag. i, 1817, 121, December, Hudson River

above the Falls.

Rhinichthys atronasus, GCNTHER, Cat., vn, 191, 1868; JORDAN & GILBERT, Synopsis, 208, 1883.
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Represented in the Tennessee Basin by

609a. RHINICHTHYS ATRONASUS CROCEUS (Storer).

Head 4; depth 4i; eye 5. D. 7; A. 6; scales 70; teeth 2, 4-4, 2. Very
similar to R. atronasus, but usually rather stouter, the scales smaller, the

barbel more distinct, the head a little shorter, the upper jaw more pro-

jecting, and the coloration somewhat different. Back olivaceous, much
mottled with darker

;
sides with a rather faint brownish band, margined

above and below with creamy yellowish ;
a dusky blotch in the middle of

the base of the dorsal fin
;
males with the pectoral fins enlarged, and with

the lateral band rosy. Length 3 inches. Tennessee Basin
; abunjdant in

clear brooks, (croceus, saffron color.)

Leuciscus croceu*, STORER, Proc. Bost. Soc. Nat. Hist., July, 1845, 48, Florence, Alabama.

(Coll. Chas. A. Hentz.)

RhinichthysoUusus, AGASSIZ, Amer. Journ. Sci. Arts, 1854, 357, Huntsville, Alabama ; GUNTHER,

Cat., vn, 190, 1868 ;
JORDAN & GILBERT, Synopsis, 208, 1883.

Bhmichthysbadius, GARMAN, Science Observer, 1881, 60; "Scales 14-80-10," Clinch River.

Replaced northwestward by
609b. RHINICHTHYS ATRONASUS LUNATUS (Cope).

Much like var. croceus, the coloration mottled, the lateral band obsolete,

the mouth more inferior, with shorter and wider cleft. Eye 5 in head
;

depth 5 in length. Insertion of dorsal midway between nostril and base

of caudal. Scales 62. The common form in the lakes and brooks of Michi-

gan and Indiana, and probably of Wisconsin and Minnesota, also.

Rhinichthys lunatus, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 278, Grosse Isle, Michigan. (Coll.

Prof. Fox.)

Rhinichthys arenatus, GARMAN, Science Observer, 1881, 62, Sand Hill River, Minnesota.

Represented in the prairie streams by
509c. RHINICHTHTS ATRONASUS MELEAGRIS (Agassiz.)

Similar to subspecies croceus, but the jaws nearly equal. Head broad,
narrowed anteriorly. Scales 11-70-8. Illinois and Iowa, perhaps indis-

tinguishable from lunatus. (meleagris, generic name of the turkey, from

its color?)

Rhinickthys meleagris, AGASSIZ, Amer. Journ. Sci. Arts, 1854, 357, Burlington, Iowa. (Coll.

Dr. Rausch.) JORDAN & GILBERT, Synopsis, 886, 1883.

129. AGOSIA, Girard.

Agosia, GlRARD, Proc. Ac. Nat. Sci. Phila., 1856, 186, (chrysogasler).

Apocope, COPE, Hayden's Geol. Surv. Mont, for 1871, 472, 1872, (carringtoni).

Erilrema, COPE, Zool. Wkeeler's, Geol. Surv. W. 100th Mer., v, 648, 1876, (henshavii).

Zophendum, JORDAN, Bull. Hayden's Geol. Surv. Terr., iv, 1878, 786, (siderium).

This genus differs from Bhinichthys only in having the premaxillaries

protractile. Even this character shows a disposition to disappear by
degrees, as many specimens of Agosia yarroivi possess a narrow frenum,
which, however, is distinct from the very broad frenum of EhinicJithys.
In form, appearance, and habits the two groups agree perfectly, all the

species inhabiting mountain streams and springs. RockyMountain region.

(A coined name without meaning.)



Jordan and Evermann. Fishes of North America. 309

APOCOPE, (awo/coTn;, a cutting away, from the imperfect lateral line):

a. Teeth two-rowed, usually without grinding surface.

6. Dorsal fin rather low, and not strongly falcate; caudal lobes obtuse.

c. Snout rather long, less than 4 in head, resembling that of Rhinichthys.

d. Scales small, usually more than 70 in lateral Hue.

e. Head 4; snout 4; scales very small, about 89 in lateral line. OSCTILA, 510.

ee. Head rather long, about 4%; scales larger, about 78 in lateral line.

YARROWI, 611.

eee. Head shorter, 4% to 5; scales about 74. COUESII, 512.

dd. Scales larger, fewer than 70 in lateral line.

/. Scales about 65; snout 2%; eye 5 to 5%. ADOBE, 513.

f. Scales large, usually 52 to 65.

g. Body quite deep, depth 3% to 4 in length; fins low. NEVADENSIS, 514.

gg. Body more slender, depth 3% to 5 in length.

h. Scales moderate, usually fewer than 70. NUBILA, 515.

bb. Dorsal fin high and strongly falcate.

i. Inner rays of ventral fins without membranous stays joining them to the body.

j. Eye large, 3 in head; scales large, about 56 in lateral line. VELIFERA, 516.

jj. Eye smaller, 3% to 4 in head; scales smaller, 63 to 70 in lateral line.

UMATILLA, 517.

it. Inner rays of ventral fins united to body by 2 or 3 membranous stays.

FALCATA, 518.

AGOSIA :

ao. Teeth one-rowed, 4-4, with grinding surface; scales very small; intestinal canal somewhat

elongate. CHRYSOGASTER, 519.

Subgenus APOCOPE, Cope.

510. AGOSIA OSCULA (Girard).

Head 4
; depth 4f ; eye 4, shorter than snout. D. 8

;
A. 7

;
scales 18-89-15

;

teeth 1, 4-4, 1. Body rather elongate, the tail stout
;
muzzle obtuse, but

narrowed anteriorly, not overhanging the mouth; barbel small, some-

times obsolete. Scales very small. Dusky olive above, a blackish lateral

band; males with axils of pectorals and ventrals scarlet; a scarlet patch
above gill opening and one on side of muzzle. Length 2 to 3 inches.

Lower Colorado and Gila rivers; not rare, (osculus, small mouthed.)

Argyreus osculns, GIRARD, Proc. Ac. Nat. Sci. Phila., 1855, 186, Babocomori Creek, a tributary

of the Rio San Pedro, Arizona. (Type, No. 50. Coll. Clark.) GIRARD, U. S. & Hex.

Bound. Surv. Zool., 47, plate xxvn, figs. 9 to 12, 1859.

Argyreus notabilis, GIRARD, I. c., 1856, 186, Rio Santa Cruz, Sonora, a tributary of the Rio

San Pedro, which is a tributary of the Rio Gila. (Coll. Clark.) GIHABD, Mex. Bound.

Surv. Zool., 47, plate xxvn, figs. 5 to 8, 1859.

Ceratichthys vetitricoms, COPE, Proc. Amer. Philos. Soc. Phila., 1874, 136, Arizona
; Plagop.

Ichth. Utah, 10, 1874. (Type, No. 15784. Coll. Newberry.)

Apocope venlricosa, COPE & YARROW, Zool. Wheeler Surv., 648, plate xxvm, figs. 1 and la, 1875,

(1876).

Apocope oscula (in part) and venlricosa, JORDAN & GILBERT, Synopsis, 211, 1883.

511. AGOSIA YARROWI, Jordan & Evermann.

Head 4i ; depth 5 to 51; eye 5| to 6; snout short, obtuse, 2 to 2f.

D. 7; A. 7; scales small, averaging about 16-78-13. Barbel small but

distinct. Body elongate, little compressed; head long and rather heavy,

bluntish, upper lip with or without narrow frenum joining it mesially

to snout; the frenum present in about half of our many specimens; lips

full, maxillary about 3i in head. Lateral line complete. Dorsal fin well

backward, its origin about midway between base of caudal and eye;
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pectoral \\ in head, usually not quite reaching ventrals, the latter reach-

ing past vent
;
caudal large. Color dark olive, more or less mottled above

with black
;
sides with two ill-defined dark lateral bands, the interspaces

paler ;
axils of the fins mostly crimson in life, as in related species. Length

2 to 5 inches. Streams of Colorado in the Colorado River Basin, very
abundant in small streams in the mountain meadows, less common in the

larger streams. (Named for Dr. Henry C. Yarrow, naturalist of the

Survey West of the Hundredth Meridian.)

Agosia yarroivi, JORDAN & EVERMANN, Bull. U. S. Fish Comm., ix, 1889, (1891), 28, Tomichi
Creek and Gunnison River, Gunnison, Colorado. (Coll. Jordan, Evermann, Fesler,

& Davis.)

Apocope oscula, COPE & YARROW, Zob'l. Wheeler Survey, 647, 1875, (1876), not of GIRARD
; JORDAN

& GILBERT, Synopsis, 211, 1883, in part.

512. AGOSIA COUESII (Yarrow).

Head 4 to 4ij depth 4.i to 4|; eye 4| to 5; snout 2f. D. I, 8, (some-
times 7); A. I, 7; scales 12-74-11, (range from 70 to 76); teeth 1 or 2,

4-4, 2 or 1. Barbel present. Body moderately stout, ventral and dorsal

outlines gently arched; head long and pointed; snout pointed, mouth

broad, inferior; eye small, high up; interorbital width equal to snout;
caudal peduncle long, slender, and compressed. Origin of dorsal behind
insertion of ventrals, about midway between base of middle caudal rays
and nostril. Scales small, firm and close-set; lateral line complete.
Color dark gray above and on sides to lateral line; below pale; no
lateral band

;
fins all plain. Length 4 inches. Colorado River Basin.

(Named for Dr. Elliott Coues, the well-known ornithologist.)

Apocope couesii, YARROW. Field and Forest, 1876, and Zob'l. Wheeler Surv., 648, 1875, (1876),

Camp Apache, Arizona.

513. AGOSIA ADOBE, Jordan & Evermann.

Head 3$ to 3$; depth 4| to 5; eye 2 in snout, 5 to 5 in head. D. 8;
A. 7

;
scales 12-63 to 70-10. Body slender and elongate, the head long

and low, sharp in profile. Snout long, about 2f in head, its tip project-

ing considerably beyond the thick upper lip; mouth larger than in A.

nubila,the maxillary extending beyond nostril; barbel well developed.
Lateral line complete. Insertion of dorsal midway between front of eye
and base of caudal

; pectorals shortish
;
caudal large. Length 2 to 4

inches. Clay-colored, with a dark lateral band
;
back with some dark

dots. Sevier River, Utah, locally abundant, (adobe, clay, in Spanish.)

Agosia adobe, JORDAN & EVERMANN, Bull. U. S. Fish Comm., ix, 1889, (1891), 36, Sevier River,

Juab, Utah. (Type, No. 41674. Coll. Jordan, Evermann, Fesler, & Davis.)

514. AGOSIA NEVADENSIS (Gilbert).

Head 3 to 4; depth 3| to 4; eye very small, 5$ in head, half iuteror-

bital width, which equals distance from tip of snout to middle of eye.
D. 8; A. 7; scales 65; pores about 58. Body robust, with broad,

heavy head, its greatest depth at occiput, 5 in body, (6i in A. nubila,
of same size). Mouth terminal, very oblique, the lower jaw included,
the premaxillaries not overlapped by snout. Maxillary 3 in head, reach-

ing front of eye ;
barbels well developed ;

scales small, very irregularly
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placed, the lateral line incomplete in adult. Fins all small; front of
dorsal midway between base of caudal and middle of occiput, behind
base of ventrals. Ventral rays apparently seven, the outer rudimentary.
Brown, much speckled above, white below, a dark lateral stripe ending in

an obscure caudal spot. Warm springs in the deserts of southwestern

Nevada; Ash Meadows, Indian Creek, and Vegas Creek, Nevada.

Rhinichthys (Apocope) nevadensis, GILBERT, Death Valley Expedition, 230, pi. vi, fig. 1, 1893, Ash
Meadows, Amargosa Desert. (Coll. Merriam & Bailey.)

515. AGOSIA NUBILA (Girard).

Head 3f to 4f ; depth 3 to 5; eye 3| to 5; snout 2 to 3. Dorsal

usually 8, sometimes 9, one or two rudimentary anterior rays; anal 7;

scales variable, ranging from 47 to 70, usually between 52 and 65. Teeth

1, 4-4, 1
; 1, 4-4, ; 1,4-4,2; or 2, 4-4, 2. Barbel usually present, espe-

cially in coastwise specimens. Body not compressed, head rather short,

snout moderate, mouth inferior, horizontal or oblique. Fins not falcate;

origin of dorsal usually somewhat behind insertion of ventrals and

usually midway between base of middle caudal rays and posterior edge
of preopercle, but varying either way as much as diameter of eye.

Color usually dark grayish above, becoming paler below, a faint lateral

band of dark, extending through eye and around snout, especially plain
in specimens from the heavily wooded region of western Washington. An

extremely abundant and variable species, and a study of a large amount
of material from many different localities in the Columbia River basin

has not enabled us to recognize any differences of value for purposes of

specific separation. Length 3i inches. Basin of the Columbia River from

western Idaho, below the Shoshone Falls of Snake River to the coast,

and in coastwise streams from Washington southward into Oregon.

Specimens from the following localities are included under this species in

the above description : Clearwater River, Potlatch Creek, near Lewiston,

Idaho; Boise River, Caldwell, Idaho; Pataha River, Starbuck, Wash-

ington; Umatilla River, Pendleton, Oregon; Mill Creek, Walla Walla;
Walla Walla River, Wallula, Washington ;

Coeur d'Alene Lake, Idaho;

Little Spokane River, Spokane, Washington ; Hangman Creek, Tekoa,

Washington; Columbia River Umatilla, Washington; Colville River,

Colville, Washington; Natchess River, North Yakima, Washington;
Newaukum River and Skookumchuck River, Chehalis, Washington.

(nubilus, dusky.)

Argyreus nubilns, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 180, and Pac. B. B. Surv., 244, 1868,

Fort Steilacoom, Puget Sound. (Type, No. 51. Coll. Suckley.)

Apocope nnbila, JORDAN & GILBERT, Synopsis, 210, 1883.

Agosia nubila, GILBERT & EVERMANN, Investigations in Columbia Biver Baain, 41, 1894.

Represented eastward by

515a. AGOSIA NUBILA CARRINGTONII (Cope).

Head 3 to 4f ; depth 4| to 5
; eye 4 to 4? ;

snout 3 to 3. D. I, 9,

rarely I, 8; A. I, 7; scales 64, (53 to 72). Barbel usually present. Teeth

variable, but usually 1, 4-4, 2, hooked. Body rather stout, back little
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elevated, caudal peduncle compressed; head moderate, snout broad,

gently decurved; mouth broad, inferior, oblique; interorbital width

equals length of snout. Fins not falcate
;
insertion of dorsal slightly

behind ventrals, about midway between base of middle caudal rays and

pupil; height of dorsal and anal about equal, 1^ in head; caudal not

deeply forked. Lateral line often, but not always, incomplete. Color

grayish, with scattered dark spots or blotches
;
faint dark lateral band

extending forward through eye and around snout ; dorsal and anal fins

with some dark markings; other fins plain. Length 4 inches. Upper
Snake River Basin to Heart Lake in Yellowstone Park, thence extending
southward in the Great Basin to Utah Lake

; very abundant and extremely
variable. To this form we also refer provisionally specimens from Lake
Tahoe and elsewhere in the Lahontan basin, and also those from various

coastwise localities in central and southern California, where it is

abundant in clear streams and springs as far south as San Luis Obispo.
These California and Nevada forms may be distinct species, but if so, we
are unable to define them. (Named for Campbell Carrington, naturalist

of the Hayden Survey in Utah and Idaho.)

Apocope carringtonii, COPE, Hayden's Fifth Annual Keport U. S. Geological Survey, 1871, (1872),

472, Warm Springs, [Box Elder County], Utah. (Coll. Campbell Carrington.) COPE

& YARROW, Zool. Wheeler Survey, 645, 1875, (1876).

Apocope vulnerata, COPE, I. c., 473, Logan, Utah. (Type, No. 15768. Coll. Henshaw.) COPE

& YARROW, Zool. Wheeler Surv., 646, 1875, (1876).

Tigoma rhinichthyoides, COPE, 1. c., 473, Logan, Utah. (Coll. Carrington.)

Bhinichthys henshavii, COPE, Proc. Amer. Philos. Soc. Phila., 1874, 133, Provo, Utah; Plagop.

Ichth. Utah, 7, 1874.

Agosia novemradiata, COPE, Proc. Ac. Nat. Sci. Phila., 1883, 141, Weber River at Echo, Utah.

Ceratichthys nubihis, COPE, Hayden's Fifth Annual Report U. S. Geol. Surv. 1871, (1872), 472.

Apocope henshavii, COPE & YARROW, Zool. Wheeler Surv., 645, 1875, (1876).

Apocope carringtoni and vulnerata, JORDAN & HENSHAW, Report Chief Engineers, U. S. Geol. Surv.

W. 100th Her., 191, 1878.

Apocope carringtoni, vulnerata, and henshavii, JORDAN & GILBERT, Synopsis, 210, 1883.

Agosia nubila, JORDAN, Bull. U. S. Fish Comm., ix, 1889, (1891), 32 and 48.

Agosia nubila carringtonii, GILBERT & EVERMANN, Investigations in Columbia River Basin, 41, 1894.

516. AGOSIA TELIFERA (Gilbert).

Head 4; depth 4f; eye 3. D. 8; A. 7; lateral line with 56 pores; 10

scales between lateral line and dorsal
;
teeth 2, 4-4, 2, hooked. Upper

lip as in A. yarrowi with a narrow frenum, thus indicating a transition

toward Rhinichthys. Snout narrow, bluntly rounded, not projecting

beyond premaxillaries. Mouth small, horizontal, the maxillary equal to

eye, reaching front of eye, 3 in head. Pectorals nearly reaching base of

ventrals, the latter beyond front of anal; origin of dorsal behind ventrals,

midway between base of caudal and middle of eye, the fin unusually high ;

caudal lobes more pointed than usual. Brown
;
a black lateral band and

a small black caudal spot. Three specimens from a hot spring in Pahran-

agat Valley, southwestern Nevada, (velum, sail
; fero, I bear.)

Rhinichthys (Apocope) velifer, GILBERT, Death Valley Expedition, 229, pi. vi, fig. 2, 1893, Pah-
ranagat Valley, Nevada. (Coll. Merriam & Bailey.)
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517. AGOSIA UMATILLA, Gilbert & Everm-xnn.

Head 4; depth 4| to 5; eye 3i to 4; snout 3. D. I, 9; A. I, 7; scales

13 or 14-63 to 70-7 or 8
;
teeth 1, 4-4, 1, hooked. Body rather slender,

back somewhat elevated
;
head pointed, narrow : caudal peduncle com-

pressed, its least depth 2 in head. Origin of dorsal fin slightly behind
insertion of ventrals, midway between nostril and base of middle caudal

rays; dorsal falcate, its anterior rays nearly as long as head; rudimentary
rays not much enlarged nor spine-like ;

anal strongly falcate, the anterior

rays much produced, about as long as head; pectorals not quite reaching
ventrals, 1 in head

;
ventrals reaching front of anal, 1| in head; caudal

deeply forked. Color as in A. falcata, which it resembles, but from which
it differs in the absence or very weak development of ventral stays, and
in the notably smaller scales. Known from the Columbia River at Uma-
tilla and Payette River at Payette, Idaho. ( Umatilla, type locality.)

Agosia wnatifla, GILBERT & EVERMANN, Investigations in Columbia River Basin, 42, pi. ix, fig. 2,

1894, Columbia River, Umatilla, Oregon. (Type, No. 45390. Coll. Gilbert & Rutter.)

518. AGOSIA FALCATA, Eigenmann & Eigenmann.

Head 3f to 4; depth 4i to 5; eye 3 to 4; snout 2f to 3. D. II, 9;

A. I, 7
;
scales 52 to 57. Body slender, caudal peduncle and head very

slender
;
mouth inferior, nearly horizontal, overhung by the rather long

snout; eye large, interorbital space wide. Fins falcate; dorsal about

over insertion of ventrals, about midway between base of middle caudal

rays and pupil, its longest rays nearly as long as head; the two anterior

rays strong and spine-like; anal rays about as long as those of dorsal;

pectorals variable, usually nearly as long as head
;
ventrals provided with

2 or 3 membranous stays uniting the inner rays with the body. Dark,
mottled above, blotched with dark on sides and at base of caudal fin;

head dark above and down to lower level of eye ; under parts pale. Fins

with some dark markings, especially the caudal; pectorals and ventrals

palest. Body and inner sides of pectoral fins often profusely covered with

minute tubercles. Columbia River basin
; locally abundant

;
Boise River

at Caldwell, Idaho
; Payette River at Payette, Idaho

;
Columbia River at

Pasco and Umatilla
;
and Mill Creek at Walla Walla, (falcatus, falcate.)

Agosia falcaia, EIGENMANN & EIGENMANN, American Naturalist, xxvii, February 4, 1893, 153,

Boise River, Caldwell, Idaho. (Coll. Eigenmann.) GILBERT & EVERMANN, Investiga-
tions in Columbia River Basin, 42, 1894.

Agosia shusicap,* EIGENMANN & EIGENMANN, American Naturailst, xxvii, February. 4, 1893, 154,

Shushwap Lake, near mouth of Eagle River, British Columbia. (Coll. Eigen-

mann.)
Agosia falcata shuxioap, EIGENMANN, Bull. U. S. Fish Comm., xiv, 1894, (July 7, 1894), 111.

Subgenus AGOSIA.

519. AGOSIA CHRTSOGASTER, Girard.

Head 4; depth 4; eye 4. D.8; A. 7; scales 88; teeth 4-4, without grinding
surface. Barbel small, but evident. Body fusiform

;
head rather heavy, con-

ical
;
snout tuberculate in males in spring. Mouth terminal, the upper jaw

* Dorsal equidistant from base of middle caudal rays and posterior half of eye, inserted directly
over origin of vontrals; lateral band well marked, otherwise as in A. falcata. (Eigenmauu.)
Apparently not differing from A. falcata.
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the longer; maxillary reaching about line of orbit; mouth forming more

than a semicircle. Fins long, the ventrals reaching anal. Color, dark iron

gray above, sometimes spotted ;
a darker band of same along sides above

lateral line, extending from end of snout to middle of caudal where it

is most conspicuous; males with the belly yellow or orange. Tributaries

of the Gila River, not rare in mountain brooks, (xpvaof , gold ; yaarfip,

belly.)

Agosia chrysogatter, GIBARD, Proc. Ac. Nat. Sci. Phila., 1856, 187, and U. S. & Mex. Bound.

SUIT.. Zool., 49, plate xxvni, figs. 5 to 8, 1859, Rio Santa Cruz, Sonora. (Coll. Clark.)

JORDAN & GILBERT, Synopsis, 209, 1883.

Agosia metallica, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 187, and U. S. & Mex. Bound. Surv.,

Zool., 49, plate xxvni, figs. 1 to 4, 1859, Rio San Pedro, Arizona. (Coll. Clark.) JOR-

DAN & GILBERT, Synopsis, 209, 1885.

Hyborhynchtts stcZerius,* (lapsus for Hybognathus), COPE, Zool. Wheeler Surv., v, 670,^ plate xxxi,

figs. 6, 6a, 1875, (1876), Camp Lowell, Arizona. (Type, No. 16984. Coll. Butter.)

Zophendum siderium, JORDAN & GILBERT, Synopsis, 155, 1883.

130. HYBOPSIS, Agassiz.

(HORNY-HEADS.)

Hybopsis, AGASSIZ, Amer. Journ. Sci. Arts, 1854, 358, (gracili8=amblops).

Noc&mis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 190, (nebrascensis= kentuckiensis).

Ceratichthys, Baird MS., GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 212, (bigtittatus
=

kentuckienris).

Erinemus, JORDAN, Man. Vert., Ed. r, 279, 1876, (hyalinus = amblops).

Erimystax, JORDAN, Geol. Surv. Ohio, iv, Zool., 858, 1882, (dissimilis).

Yuriria, JORDAN & EVERMANN, new subgenus,

Body robust, or variously elongate. Mouth terminal or inferior, with

lips thin or somewhat fleshy, a conspicuous barbel always present and
terminal on the maxillary ;

a second barbel sometimes present on each side
;

premaxillaries protractile. Teeth 4-4, or 1, 4-4, 1, or ; hooked, the grind-

ing surface narrow or obsolete. Scales usually rather large, 35 to 58 in

lateral line
;
lateral line continuous. Dorsal fin inserted over, in front of,

or slightly behind ventrals
;
anal basis short. Males usually with nup-

tial tubercles, and sometimes flushed with red. A large and varied group,

closely allied to Notropis, from which it differs chiefly in the presence of

the small maxillary barbel. We here divide it into 4 subgenera, but a

greater number of subordinate groups could be recognized. The group
shows a range of variation as wide as that in Notropis, though with a

smaller number of species. (vf3bc, gibbous ; b^ig , face.)

a. Species of moderate or small size, the mouth inferior, horizontal
; preorbital broad, silvery ;

sexes similar, the male sometimes tuberculate or with the fins rosy.

ERIMYSTAX, (e'pi, an intensive particle ; fnfcra, barbel or moustache) :

6. Teeth one-rowed, 4-4
; lips thickish

; body long and low, with the aspect of Gobio or

Phenacobius.

c. Teeth without grinding surface
;
sides not marked by a series of dark blotches con-

nected by a lateral band
; eye moderate, 3% to 5% in head.

d. Scales rather large, 35 to 44 in the lateral line
;
barbel very long, sometimes

duplicated ; dorsal fin without black blotch on its upper posterior por-

tion
;
snout projecting ; body slender

;
fins high.

* In the type of H. siderius the barbel is plainly evident, a fact which Mr. Barton A. Bean has
recently kindly verified for us.
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e. Barbels four
; body sprinkled with black dots. TETRANEMUS, 520.

ee. Barbels two.

/. Back and sides sprinkled with dark dots.

g. Lower lobe of caudal pale ; snout moderate.

A. Eye small, 3% to 4 in head. JESTIVALIS, 521.

hh. Eye rather large, 3% in head. HTOSTOMUS, 522.

gg. Lower lobe of caudal black in life; color of back darker; snout

very long. GELIDUS, 523.

ff. Back and sides pale, not dusted with dark dots.

i. Lower lobe of caudal black in life
; eye small, 4% in head.

MEEKI, 524.

if. Caudal fin with both lobes pale ; eye larger, 3% in head.

.;'.
Scales 37. MONTAJJUS, 525.

jj. Scales 45. CUMINOI, 526.

dd. Scales small, about 56 in lateral line
;
dorsal fin with a large black blotch

on its posterior rays ;
a dark spot at base of caudal. MONACUS, 527.

cc. Teeth with a slight grinding surface
; eye very large, about 2% in head

;
sides

with a dark lateral band, expanded at intervals into round dark blotches.

&. Scales in lateral line about 44
;
17 before dorsal. DISSIMILIS, 528.

i-A-. Scales in lateral line about 50
;
20 before dorsal. WATAUGA, 529.

HTBOPSIS :

bb. Teeth two-rowed, 1, 4-4, 1 or 0, without grinding surface
;
mouth small, below the

blunt snout
; scales large, 34 to 42 in lateral line. Silvery species, with conspic-

uous preorbital. Aspect of Notropis.

I. Dorsal fin in adult with a large dark blotch on its last rays above
; lips thick, the

barbel very long ; eye 3% in head.
'

LABROSUS, 530.

tt. Dorsal fin plain, without distinct markings.
TO. Eye moderate, 3*4 to 3% in head

;
fins with red in spring males ;

sides with

a dark band ending in a caudal spot.

n. Head small, conical
; depth 4

;
scales 5-40-3. rrpsiNOTrs, 531.

nn. Head larger and less conical; depth 5; scales 5-36-3. HUBRIFRONS, 532.

mm. Eye large, 2% to 3 in head.

o. Sides with a dusky shade; size small, length 2 to 3 inches. AMBLOPS, 533.

oo. Sides bright silvery ; silvery preorbital broad and conspicuous ;
size large,

4 to 10 inches or more in adult. STORERIANUS, 534.

YURIRIA, (from Lake Yuriria, Guanajuato, where the typical species abounds):

bbb. Teeth one-rowed, 4-4, with broad grinding surface and slight hook ; mouth rather

large, terminal
;

scales moderate, about 45
;
18 before dorsal. Silvery species,

with conspicuous preorbital and very small barbel; size very large. ALTUS, 535.

NOCOMIS:

aa. Species of large size, not silvery, with the mouth large, nearly terminal, the dorsal inserted

slightly behind ventrals
;
the teeth 4-4, or 1, 4-4, 1. Eye small

;
scales in lateral

line about 41. Aspect of Semotilus. KENTUCKIENSIS, 536.

Subgenus ERIMYSTAX, Jordan.

520. HYBOPSIS TETRANEMUS, Gilbert.

Head 4
; depth 5

;
snout 2| in head, i of it projecting beyond mouth

;

eye small, 5 in head. D. 8; A. 8; lateral line 36 to 38; teeth 4-4. Closely

resembling H. cestivalis but with two long barbels at each angle of the

mouth, the one pair taking the place of the fleshy prominence seen in

gelidus and cestivalis
; longest barbel as long as eye. Head very slender,

slenderer than in ctstivalis. Dorsal over ventrals, a little nearer tip of snout

than caudal. Fins large. Color as in cestivalis, translucent silvery, with

irregular, scattered black dots above
;
median rays of each caudal lobe

dusky at base. Length 2 inches. Tributaries of Arkansas River in Kansas
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and Arkansas; not rare
;
a most remarkable little fish, the only American

minnow with more than two barbels, (rerpa-, four
; vlj/ua, barbel.)

Hyliopsis tetranemus, GILBERT, Bull. Washburn College Lab., 1886, 208, Elm and Sp ing creeks,
Medicine Lodge, Kansas. (Coll. Cragin.)

521. HYBOPSIS jESTIVALIS (Girard).

Head 3f ; depth 5fr. D. 8; A. 8j scales 6-36-4; teeth 4-4. Body slen-

der, with long caudal peduncle, the back scarcely elevated. Head long
and slender,the snout much projecting and rather pointed. Mouth mod-

erate, inferior, the maxillary reaching posterior nostril. Barbels con-

spicuous, nearly as long as snout, about 3 in head ; each maxillary with
but a single one. Eye small, 4 to 4^ in head. Fins rather long, the caudal

deeply forked, its lobes subequal ;
dorsal over ventrals, nearer snout than

base of caudal. Color silvery ; everywhere sprinkled with small black
dots

;
fins plain. Length 2i inches. Arkansas River to the Rio Grande,

abundant in sandy river channels, not in small brooks. (astivaUs, per-

taining to summer.)

Gobio SRstivalis, GIRARD, Proc. Ac.Nat.Sci. Phila., 1856, 189, Rio San Juan, near Cadereita,
New Leon. (Coll. Couch.)

Ceraiichythys sterletus, COPE, Zocil. Wheeler Survey, v, 652, 1876, (1876), Rio Grande, at San Ilde-

fonso, New Mexico. (Type, No. 16973. Coll. Cope & Shedd.)
Ceratichthys sterletus and sestivalis, JORDAN & GILBERT, Synopsis, 216, 1883.

Hybopsis sestiyalis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1886, 8.

Represented in Central Texas by

521a. HYBOPSIS JESTIVALIS MARCONIS, Jordan & Gilbert.

Eye larger than in cestivalis, 3 in head
;
caudal peduncle stouter than

usual, its least depth half greatest depth of body. Length 3 inches.

Abundant in Rio San Marcos, a clear stream issuing from an immense

spring at San Marcos, Texas; also known from the Guadalupe River,
near San Marcos, and the Rio-Comal at New Braunfels.

Hybopsis Kslivalis marconis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1886, 22, Rio San Mar-
cos, San Marcos, Texas. (Type, No. 36524. Coll. Jordan & Gilbert.) EVERMANN &
KENDALL, Bull. U. S. Fish Comm., xn, 1892, (1894), 104, plate 19, fig. 1.

522. HYBOPSIS HYOSTOMUS (Gilbert).

Head 4; depth 5|; eye 3ir. D. 8; A. 8; lateral line 37. Body and
head very slender; snout long, acute, projecting beyond mouth for half

its length; mouth short, wide, inferior; barbel long; pectoral large;
other fins small

;
13 scales before dorsal. Silvery, everywhere dusted

with dark specks ;
fins pale, the lower lobe of caudal like the other.

Length 2 inches., Indiana to Iowa, and south to the Alabama River
;

rather common in sandy river channels, (vf, hog; ar6fta t mouth.)

Nocomis hyostomus, GILBERT, Proc. U. S. Nat. Mus., 1884, 203, White River, Bedford, Indi-
ana. (Type, No. 34980. Coll. Gilbert.)

523. HYBOPSIS GELIDUS (Girard).

Head 4; depth 5; eye 6i; snout 2|. D. 8; A. 9; scales 6-44-4. Body
slender, not much compressed, back little arched

;
head long and slender

;

mouth inferior, horizontal, broad, overhung by the very long, pointed
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snout, which is considerably decurved; barbel short, !- in eye; eyes very
small, high up, midway of head; interorbital width eq^ial to width of

inouth, about 3 in head. Caudal peduncle very long and slender. Fins
moderate

; origin of dorsal a little nearer snout than base of caudal,
directly over base of ventrals

;
free edge of dorsal fin slightly concave,

the anterior ray but little produced, its length If- in head
;
free edge of

anal little concave, length of first rays If in head
; pectorals much

shorter than in JT. meeki, 1 in head, the first rays not produced nor fila-

mentous, and not reaching ventrals
; ventrals barely reaching vent, 1& in

head ;
caudal very long and deeply forked, the lobes as long as head, the

lower slightly the longer. Lateral line complete, straight; teeth 4-4,

strongly hooked. Color, sides silvery, pale below, scales of back each
with a group of fine dark specks on posterior border, these extending
almost to lateral line

;
rest of back and upper part of sides sparsely

dusted over with minute brownish specks; fins all pale except the cau-

dal, the lower lobe of which is dark, with a narrow white border below
;

upper lobe slightly dark at base. From Hybopsis meeki, which it most

closely resembles, this species may be distinguished by the much

longer and more pointed snout, the smaller eye, the much shorter pectoral

fins, and the darker coloration of the back. Middle Missouri River

basin from Wyoming to eastern Nebraska, locally common, but hitherto

overlooked; our specimens from Powder River at Arvada, Wyoming,
collected by Cox and Gillum. (gelidus, frozen.)

Gobio gelidus, GIBARD, Proc. Ac. Nat. Sci. Phila., 1856, 188, Milk River, Montana. (Coll.

Suckley.) GIRARD, Pac. B. R. Surv., 248, 1858.

Ceratichthys gelidus, JORDAN & GILBERT, Synopsis, 216, 1883, (in part).

524. HYBOPSIS MEEKI, Jordan & Evermann, new species.

Head 4; depth 5|. D. 8; A. 8; lateral line 44. Body very slender, not

elevated. Snout long, thick, blunt, overhanging the rather large mouth.

Barbel as long as eye. Head slender and elongate. Eye small, rather

high, 4^ in head. Mouth small, subterminal, the maxillary not extending
to eye. Fins all large; pectoral as long as head; caudal deeply forked.

Lateral line decurved
;
scales rather large. Coloration silvery, unspotted ;

a dusky lateral streak ending in a blackish spot at base of caudal
;
lower

.lobe of caudal abruptly black, edged below with white. Male with the

nuptial tubercles excessively developed, covering most of the body.

Length 2 inches. Missouri River at St. Joseph and elsewhere, in the

river channel; the types (No. 35889) collected by Jordan and Meek. A
curious little fish, heretofore confounded with H. gelidus. (Named for

Dr. Seth Eugene Meek, of the University of Arkansas.)

CeraticldJiys gelidm, JORDAN & GILBERT, Synopsis, 216, 1883, (in part).

Hybopsis gelidiu, JORDAN & MEEK, Proc. U. S. Nat. Mus., 1885, 10.

525. HYBOPSIS MONTANUS, Meek.

Head 3; depth 5. D. 8; A. 6; scales 4-37-4, 14 before dorsal; teeth 4-4.

Body slender, little elongate, the eye high up, 3f in head
;
snout blunt,

rather long, 3 in head; mouth rather large, inferior, the lower jaw

included; the maxillary past front of eye; barbel long. Dorsal above
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ventrals; fins moderate. Color plain brownish, without black dots, sides

and below silvery ;
fins plain. Length 2i inches. Types supposed to be

from the upper Missouri.

Hybupsis montamts, MEEK, Proc. U. S. Nat. Mus., 1884, 520, locality unknown, but collected

by Dr. F. V. Hayden. (Type, No. 36882.)

526. HYBOPSIS CTJMINGII (Gunther.)

Head4i; body 5. D. 8; A. 8; scales 6-45-6; teeth one-rowed? Barbels

minute. Eye entirely in the anterior half of the length of the head, and

nearly as long as the snout, which is obtuse, rounded, convex, the mouth

being subinferior. Interobital space convex, as wide as the orbit. Sub-

orbital ring extremely narrow. Origin of dorsal fin a little behind ven-

trals, somewhat nearer root of caudal than end of snout. Pectorals not

reaching ventrals. Olivaceous, a grayish silvery band from gill opening
to the root of caudal, where it terminates in a black spot. Length 3|

inches. California, (Gunther.) Not seen by us. (Named for H. Cnming.)

Ceraiichthys cumingii, GtJNTHER, Cat., vn, 177, 1868, California, (Coll. H. Cuming); copied in

JOBDAN & GILBERT, Synopsis, 213, 1883.

527. HYBOPSIS MONACUS (Cope).

Head 4; depth 5J. D. 8; A. 8; scales 8-56-4; teeth 4-4. Body slender,
somewhat compressed, not much elevated. Head long and rather slender,
flattish above, with projecting muzzle; mouth inferior, horizontal, small,
the maxillary not reaching the eye, which is quite small, 4^ in head.

Scales rather small
;
24 scales in front of dorsal. Fins moderate. Color

light olive; a metallic vertebral band
;
sides and belly silvery ;

no lateral

band; a conspicuous black spot at base of caudal
;
muzzle dusky; mem-

brane of upper posterior part of dorsal fin black as in Notropis whipplii

and related species. Length 4 inches. Tennessee Basin, in the river

channels; rather scarce, (monachus, ^ova%og, solitary.)

Ceratichthys monacus, COPE, Jouru. Ac. Nat. Sci. Phila., 1867, 227, Holston River, Washing-
ton County, Virginia. (Coll. Cope.)

CeraticlUhys monachus, JORDAN & GILBERT, Synopsis, 217, 1883.

528. HTBOPSIS DISSIMILIS (Kirtland).

(SPOTTED SHINER.)

Head 4| ; depth 5. D. 8
;
A. 7

;
scales 6-40 to 47-5

;
teeth 4-4, often with

slight grinding surface. Body long and slender, little compressed, with

long caudal peduncle. Head long, rather flat above, the snout somewhat

bluntly decurved, projecting a little beyond the rather small, horizontal

mouth; lower jaw included; both jaws with the skin hard in front, form-

ing a sort of lip laterally. Barbel considerably shorter than pupil; max-

illary not reaching nearly to orbit. Eye very large, high up, somewhat
directed upward, rather behind middle of head, forming more than one-

third length of head. Opercle small. Dorsal rather large, its posterior
border oblique; anal small; caudal well forked; pectoral rather long.
Scales rather large, 16 to 18 in front of dorsal. Lateral line nearly straight.
Olivaceous

; back irregularly mottled; sides silvery, with a bluish lateral
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band, which is widened into several dusky spots, formed by darkpunctu-
lations, and most distinct posteriorly ;

a dusky band on head, through
eyes and snout

;
fins plain. Length 3 to 4 inches. Lake Erie to the head-

waters of the Tennessee, west to Arkansas and Iowa; rather common in

the river channels, (dissimilis, not similar, to other shiners.)

Lnxiltis dissimilis, KIRTLAND, Bost. Journ. Nat. Hist., in, 1840, 341, pi. iv, fig. 2, Mahoning
River, Ohio, and Lake Erie, near Cleveland.

Ceratichtli>/s dissimilis, COPE, Cypr. Perm., 3G7, 1866; GONTHER, Cat., vn, 177, 1868; JORDAN &
GILBERT, Synopsis, 215, 1883.

529. HYBOPSIS WATAUGA, Jordan & Evermann.

Head 4i; depth 5| to b: D. 7; A. 7; scales 5-48 to 52-4, 20 to 24 before

dorsal
;
teeth 44, small, hooked, with slight grinding surface. Body more

elongate than in H. dissimilis, the scales smaller and the coloration less

variegated. Olivaceous, with a bluish lateral stripe not so wide as eye

passing around snout
;
on this stripe 8 to 12 blackish spots, diffuse and

smaller than eye, one of these at base of caudal
;
a dark speck on front

of opercle; fins plain. Length 4 inches. Known from Holston River,

Virginia ; Watauga River, Tennessee
;
White River, Arkansas ; Big Barren

River, Kentucky ;
and Tippecanoe River, Indiana; probably abundant and

apparently replacing H. dissimilis in mountain streams
;
size usually larger

than in H. dissimilis.

Hybopsis watauga, JORDAN & EVERMANN, Proc. U. S. Nat. Mus., 1888, 355, Watauga River, Eliz-

abethtown, Tennessee
;
North Fork Holston River, Saltville, Virginia. (Type,

No. 39929. Coll. Jordan, Jenkins, & Evermann.) WOOLMAN, Bull. U. S. Fish Comm., xn,
1892, 258.

Subgenus HYBOPSIS.

530. HYBOPSIS LABROSUS (Cope).

Head 4i; depth 4J. D. 8; A. 7; scales 5-34 to 40-3; teeth 1, 4-4, 1.

Body long and slender, little compressed. Head rather long, narrow, and

pointed, very slender in young specimens, stouter in adults. Snout

decurved in profile, long, overhanging the large mouth ; lips much thick-

ened, the lower with an internal fringe of papillsB ;
barbels extremely

long, more than half diameter of eye. Eye moderate, nearly median, 3

in head. Scales moderate, closely imbricated, 16 in front of dorsal. Fins

rather small
;
caudal deeply forked, its peduncle long and slender. Males

dark steel blue, with black markings on back and especially at base of

dorsa. ; females very pale silvery, with a blue streak along sides of tail.

A small round black spot at base of caudal
;
a dark lateral streak, obso-

lete anteriorly ; large specimens with a large dark patch on the last rays
of the dorsal, as in Notropis wJiipplii ;

base of the caudal with dark points
j

males in spring with the head and neck profusely tuberculate and the fins

flushed with crimson. Length 3 inches. Basin of the Santee, in North

and South Carolina
;
common, (Idbrosus, thick-lipped.)

Ceratichthys labrosiis, COPE, Proc. Amer. Phil. Soc., 1870, 458, tributaries of Catawba River,

McDowell and Burke counties, North Carolina. (Coll. Cope.)

Ceratichthys zanemus, JORDAN & BRAYTON, Bull. U. S. Nat. Mus., xn, 1878, 24, Saluda River,

Greenville, North Carolina. (Type, No. 31126. Coll. Jordan & Brayton.)

Ceratichthys labrosus and zanemus, JORDAN & GILBERT, Synopsis, 217, 1883.
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631. HYBOPSIS HYPSINOTVS (Cope).

Head 3f; depth 4. D. 8; A. 8; scales 5-40-3; teeth 1, 4-4, 1. Body
stouter, more elevated, and more compressed than in H. rubrifrons. Head

short, broad above, much smaller and more conical than in H. rubrifrons ;

outline of back rather abruptly declining behind front of dorsal fin, so that

the base ofthe fin is oblique. Mouth inferior, horizontal, small, the max-

illary reaching line of orbit. Barbels small. Eye small, 3i in head.

Color silvery, with a double series of black specks along lateral line, and
a lateral band of dusted blackish, which passes through eye and snout and
ends in a faint caudal spot ;

males with the fins bright red, and the body
with a deep violet luster, as in Notropis rubricroceus. Length 3 inches.

Santee Basin, in North Carolina and South Carolina; rather rare. Resem-

bles Notropis procne, but has an evident barbel, (tyi-, high ; vwrof , back.)

Ceratichthys hypsinotus, COPE, Proc. Amer. Phil.Soc. Phila., 1870, 458, tributaries of Catawba

River, McDowell County, North Carolina. (Coll. Cope.) JORDAN & BRAYTON, Bull.

U. S. Nat. Mus., xn, 1878, 25, and JORDAN & GILBERT, Synopsis, 215, 1883.

582. HTBOPSIS RUBRIFRONS (Jordan).

Head 4; depth 5. D. 8; A. 7; scales 5-36-3; teeth 1, 4-4, 0. Form of

Hybopsis amblops. Head long, narrower than in H. amblops. Eye moder-

ate, 3i to 3 in head, wider than the interorbital space. Mouth small,

inferior, overhung by the bluntly decurved but not very broad muzzle
;

barbels quite long and distinct, 13 scales in front of the dorsal.

Fins well developed ;
the first rays of the dorsal about twice height of

last. Pale olivaceous
;

sides with a plumbeous silvery band, in some

specimens forming a stripe through eye and snout, and a dark spot at base

of caudal
;
cheeks silvery ;

snout in males red, with numerous dust-like

tubercles
; specimens in high spring coloration have the fins largely red.

Length 3 inches. Basin of the Altamaha, Georgia ;
common, (ruber, red ;

/rows, forehead.)

Nocomis rubrifrons, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 330, Ocmulgee River. Flat

Shoals, Georgia. (Type, Nos. 17863 & 20146. Coll. Jordan.)

Ceratichthys rubrifrons, JORDAN & GILBERT, Synopsis, 214, 1883.

533. HYBOPSIS AMBLOPS (Kafinesque).

(SILVER CHUB.)

Head 4
; depth 5. D. 8

;
A. 7

;
scales 5-38-4 ; teeth 1, 4-4, 1. Body

rather slender, somewhat heavy anteriorly, not much compressed. Head

large, flattened and broad above
; eye very large, longer than snout and

longer than interorbital space, 3 in head. Mouth horizontal, subinferior,

and rather small; muzzle bluntly decurved; upper lip below level of

orbit
; maxillary not reaching line of front of orbit ;

barbel evident.

Fins moderate. Lateral line somewhat decurved
;

sixteen scales before

dorsal. Color translucent greenish ;
scales somewhat dark-edged ;

sides

with a bright silvery band which overlies dark pigment, so that some-

times a plumbeous or even blackish band appears ;
a dark band through

eye around snout
;
males without tubercles or red coloration. Length 2
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to 3 inches. New York to Iowa, and southward to Alabama. Very com-
mon in the Ohio Valley and the Tennessee Valley. Southern specimens
(var. winchelli), have the head narrower and the barbel rather shorter.

t'f, blunt; wi/>, face.)

Ilulilus amblops, RAFINESQUE, Ichth. Oh., 51, 1820, Ohio River, at the Falls.

Hi/bojiKiK yrarilis, AOASSIZ, Amcr. Journ. Sci. Arts, 1854, 358, Huntsville, Alabama.
Hybopsis irhit'Jiflli, GIRARD, Proc. Ac. Nat. Sci. Pbila., 1856, 211, Black Warrior River Ala-

bama. ((.'oil. Winchell.)

Ci'mtiflithys liimli>nis, COPE, Journ. Ac. Nat. Sci. Phila., 1868, 226, tributary Holston River
(Type, No. 14995. Coll. Cope.) G(JNTHEK, Cat., vn, 179, 1868.

Noconiis amblops, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 328.

(Jerutiddltys amblops, JORDAN & GILBERT, Synopsis, 214, 1883.

534. HTBOPSIS STORERIANUS (Kirtland).

Head4i; depth 4
; eye 3

;
snout 3. D. 8; A. 8; scales 5-42-4. Body

elongate, compressed, the back somewhat elevated from the occiput to

base of dorsal, thence rapidly declined to the long and slender caudal

peduncle. Head short, compressed, the cheeks nearly vertical. Interor-

bital space rather broad and flat, somewhat grooved. Eye very large,

circular, high up, about 3 in head, nearly midway of length of head, its

diameter about equal to length of snout, scarcely greater than width of

interorbital space. Preorbital bone large, oblong, conspicuous, and sil-

very. Mouth rather small, horizontal, the lower jaw included; edge of

premaxillary below level of eye ; maxillary not reaching to front of orbit.

Barbel conspicuous. Snout boldly and.abruptly decurved, much as in H.

amblops, the tip of the snout thickened, forming a sort of pad. Lateral

line somewhat decurved. Rows of scales along back converging behind

dorsal, where the upper series run out, as in Notropis cornutus. Fins

rather higher and more falcate than in H. IcentucJciensis
;
dorsal fin inserted

well forward, over ventrals
; pectoral fins pointed, not reaching ventrals

;

ventrals not reaching vent
;
caudal long, deeply forked. Teeth usually

1, 4-4, 0, hooked, without grinding surface. Translucent greenish above ;

sides and below brilliantly silvery; cheeks and opercles with a bright sil-

very luster; fins plain; a slight plumbeous lateral shade
;
no caudal spot ;

no red. Length 5 to 10 inches. Lake Erie to Nebraska and eastern

Wyoming, Tennessee, and Arkansas; abundant in the larger streams,

especially in Iowa. (Named for David Humphreys Storer, author of the

excellent History of the Fishes of Massachusetts, and of the first "Syn-

opsis of the Fishes of North America," (1846).

Rutilus storerianus, KIRTLAND, Proc. Bost. Soc. Nat. Hist., r, 1842, 71, Lake Erie.

Gobio veriialis, GIRARD, Proc. Ac. Nat. Sci. Phila.. 1856, 189, Arkansas River, Fort Smith.

(Coll. Shumard.)

Ceratichthijs lucens, JORDAN, Proc. U. S. Nat. Mus., 1879, 238, Falls of Ohio River, New Albany,
Indiana; (Type, No. 23462. Coll. Jordan.), and JORDAN & GILBERT, Synopsis, 213, 1883.

Hybvpsis storerianus, JORDAN & MEEK, Proc. U. S. Nat. Mus., 1885, 6.

Subgenus YURIRIA, Jordan & Evermann.

535. HTBOPSIS ALTUS (Jordan).

(PESCA BLANCA.)

Head 3 to 4J; depth 3t to 4. D. 8; A. 8; scales 9-45-3, 16 to 19 before

dorsal; teeth 4-4, with broad grinding surface and slight hook. Body

?. N. A.-22
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rather elongate, compressed, the back elevated; head rather long and

low, the anterior profile gently curved, a little depressed over the eye ;

snout long, rather blunt at tip, 3 in head
; eye rather small, 5$ in head

;

mouth rather large, oblique, the lower jaw slightly included, the pre-

maxillary on level of pupil; maxillary reaching about to eye, 3| in head;

a very small, but evident barbel at tip, (overlooked in the original

description); preorbital broad; suborbital narrow
; opercle broad, silvery.

Lateral line complete, decurved anteriorly. Scales large, not closely

imbricated, those on breast and back little reduced. Dorsal high, pointed,

the anterior rays much longer than posterior, the first over ventrals and

over 17th scale of lateral line, 1 in head; caudal well forked; anal

short, pointed; pectorals pointed, reaching ventrals. Color pale oliva-

ceous above; sides silvery; fins plain; sexes alike. Length 15 inches.

Lakes and streams of Guanajuato, tributary to Rio Lerma, Pacific drain-

age. One of the largest minnows ;
a food-fish of some local importance;

here described from specimens obtained by Mr. Woolman in Rio de Lerma,
at Salamanca, in Guanajuato, (altus, high, from the form of the body.)

Hudsonius allus, JORDAN, Proc. U. S. Nat. Mus., 1879, 301, Lake Tupataro, Guanajuato.
(Type, No. 23125-9. Coll. Dug&s.)

Cliola alto, JORDAN & GiLBERT,
;Synopsis, 163, 1883.

Hybopsis altus, WOOLMAN, Bull/U. S. Fish Comm., xiv, 1894, 61.

Subgenus NOCOMIS, Girard.

536. HTBOPSIS KENTUCKIENSIS (Rafinesque).

(HORNY HEAD; RIVER CHUB; JERKER; INDIAN CHUB.)

Head 4
; depth 4. D. 8

;
A. 7

;
scales 6-41-4

;
teeth 1, 4-4, 1, or 1, 4-4, 0,

sometimes 4-4. Body rather robust, little elevated, not much compressed.
Head large, rather broadly rounded above; the snout conical, bluntish.

Mouth rather large, subterminal, little oblique, the lower jaw somewhat
the shorter

; upper lip rather below level of eye ; maxillary not reaching
to front of eye. Eye small, median, high up. Barbel well developed.
Suborbitals very narrow; preorbital large. Fins moderate; the dorsal

rather posterior, slightly behind insertion of ventrals; caudal broad,
little forked. Scales large, not crowded anteriorly, 18 rows in front of

dorsal. Lateral line somewhat decurved. Color bluish.olive; sides with

bright green and coppery reflections
;
a curved dusky bar behind opercle ;

scales above with dark borders
; belly pale, but not silvery, rosy in spring

males
;
fins all pale orange, without black spot ;

males in spring with a

crimson spot on each side of head; adults with the top of the head

swollen, forming a sort of crest, which is sometimes a third of an inch

higher than level of the neck and is covered with large tubercles;

young with a dark caudal spot. Length 6 to 9 inches. Pennsylvania to

Wyoming and Alabama, on both sides of the Alleghanies; everywhere
abundant in the larger streams, seldom ascending small brooks; one of

the most widely diffused of our Cyprinidcej western specimens usually
have the teeth in two rows. Variable.

Luxilus Jcentuckiensis, RAFINESQUE, Ichth. Oh., 48, 1820, Ohio River.
Catostomus melanotus, RAFINESQUE, I, c., 58, 1820, Ohio River, at the Falls.
Semotilm bigutlatus, KIRTLAND, Boat. Journ. Nat. Hist., 1840, in, 344, pi. v, fig. 1, Yellow Creek,

3 tributary of Mahoning River, Ohio.
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A'<y///(s ni'brascensis, GiRARD, Proc. Ac. Nat. Sci. Phila., 1856, 190, Sweetwater River,
Nebraska, (Coll. Bowman.)

A*<V,(,,/N l>tllK-u*, GIRARD, Z. c., 213, 185G, Black Warrior River. (Coll. Winchell.)

(V/-,,/iV/,M//.s leptocephalus, GIRARD, Proc. Ac. Nat. Sci. Phila., 185C, 213, Salem, North Carolina.

CeratichllHj* ci/dotis, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 277, Grosse Isle, Waterford, Clin-

ton River, and Bruce, Michigan; GCNTIIER, Cat., vn, 178, 1868.

Ci'rafictttiiy* wiVroyw/on, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 277, Conestoga River, Penn-

sylvania. (Coll. Jacob Stauffer.)

Ceratichlliy* sttijmxtiais, COPE, 1. c., 278, 1864, Michigan; GUNTHER, Cat., vn, 179, 1868.

(Vm/iV/,%.s biguttiitus, COPE, Cypr. Pcnn., 366, 1866; GUNTHER, Cat., vu, 178, 1868.

Ceratichthys biguttatus and C. micropogon, JORDAN & GILBERT, Synopsis, 212, 1883.

131. COUESIUS, Jordan.

Couesiiis, JORDAN, Bull. Hayden's Geol. Surv. Terr., iv, 785, 1878, (milneri).

Body elongate. Head normal, not depressed, the profile convex. Mouth

terminal, normal, a well-developed barbel on the anterior side of maxil-

lary, just above its tip. Teeth 2, 4-4, 2, hooked, without grinding sur-

face. Scales rather small; lateral line continuous. Dorsal fin over or

slightly behind ventrals
;
anal basis short. Size rather large. This genus

is closely related to the section Nocomis under Hybopsis, from which it

may be separated by the presence of 2 teeth in the lesser row, by the posi-

tion of the barbel, and by the smaller scales. Its relations with Semotilus

are equally close. The species are not well known. (Named, for Dr.

Elliott Coues, the most versatile and most inspiring writer on American

ornithology, (1842 ) who collected the- type species in large numbers.)
a. Scales in a cross series from dorsal to lateral line about 17; 66 in the lateral Hue.

SQUAMILENTUS, 537.

aa. Scales in a cross series from dorsal to lateral line 10 to 13.

6. Scales in the lateral line 63 to 72.

c. Free margin of dorsal fin concave, the anterior rays extending beyond the last rays
when the fin is depressed. PLUMBEUS, 538.

cc. Free margin of dorsal not concave, the tips of the anterior rays not reaching tips

of last rays when the ftn is depressed. PISSIMILIS, 539.

66. Scales in the lateral line 55 to 58.

d. Scales before dorsal about 36. GREENI, 540.

dd. Scales before dorsal about 27. ADUSTUS, 541.

537. COUESIUS SQUAMILENTUS (Cope).

Head 3f ; depth 5
; eye 4. D. 8

;
A. 7; scales 17-66-14

;
teeth 2, 4-4, 1.

Form stout, the profile nearly plane; muzzle not prominent. Mouth hori-

zontal, the maxillary not reaching orbit
; eye rather small, shorter than

snout. Isthmus wide. Barbel quite small. Dorsal fin slightly in advance

of ventrals, behind iniddleof body. Scales quite small. Olivaceous above
;

sides silvery ;
a lateral band of dark punctulations ;

fins plain. Henry's
Fork of Green River in southwestern Wyoming. (Cope.) Perhaps not

distinct from C. dixsimilis, but the scales in transverse series said to be

much more numerous, (squamilentus, small -scaled.)

Ceratichthys sijnamileiitut, COPE, Haydeu's Geol. Surv. Wyom., 1870, (1871), 442, Henry Fork
of Green River, 'Wyoming. Colorado basin.

Conesius squamilentus, JORDAN & GILBERT, Synopsis, 218, 1883.

538. COUESIUS PLUMBEUS (Agassis).

Head4i; depth ^i; eye 4. D. 8; A. 8; scales 11-60 to 70-7; teeth 2, 4-4, 2.

Form of Semotilus atromaculatus, but more elongate and less compressed.
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Head flattish above, the snout broad, somewhat projecting over the large,

oblique mouth ; maxillary reaching front of eye. Barbel evident. Eye
large, as long as snout, \\ in interorbital space. Scales small, crowded

forwards, those on the back smaller. Dorsal beginning over last ray of

ventrals. Height of dorsal fin 1 to \\ in head
;
free margin of the fin con-

cave, the anterior rays produced and extending beyond the others when
the fin is depressed ; longest anal ray 1^ to If in head, its form similar to

that of dorsal. Dusky above
;
sides somewhat silvery ;

an obscure dusky
band through eye around snout

;
fins plain. Length 6 inches. Streams

and lakes, from Lake Superior east to the Adirondack region and New
Brunswick

;
not very common, except northward, (plumbeus, lead-colored. )

Gobio plwiibeus, AGASSIZ, Lake Superior, 366, 1856, Lake Superior. (Coll. Agassiz.)

Ceralichtliys prosthemius, COPE, Cypr. Perm., 365, 1866, Montreal River, Keweenaw Point,

Lake Superior. (Coll. Dr. J. H. Slack.)

Nocomis milneri, JORDAN, Bull. U. S. Nat. Mus., x, 64, 1877, Lake Superior. (Type, No. 20332.

Coll. Milner.)

Ceratichthys plumbeus, GUNTHER, Cat., vn, 176, 1868.

Couesius dissintilis, JORDAN & GILBERT, Synopsis, 218, 1883, in part.

Couesius prosthemius, JORDAN & GILBERT, Synopsis, 219, 1883.

539. COUESIUS DISSIMILIS (Girard).

Head 4 to 41 ; depth 4 to 5; eye 4 to 5 in head
;
snout 3 to 4. D. 8 ; A.

8
;
scales 12-68-8, varying from 64 to 72. Very close to C. plumbeus, the

only important difference being in the form of the dorsal fin. Height of

dorsal fin li to li in head
;
free margin of fin nearly straight, the anterior

rays little if at all produced ;
when depressed barely reaching end of

other rays ; longest anal ray If in head, the free margin of fin straight,

the first rays where depressed not reaching beyond others. Upper Mis-

souri and Black Hills region ; generally common
; probably a variety of

C. plumbeus. (dissimilis, dissimilar, to Semotilus atromaculatus.)

Leucosomus dissimilis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 189, Milk River and Little

Muddy River, Montana. (Type, No. 158. Coll. Suckley.)

540. COUESIUS GREENI, Jordan.

Head 4T
L
-; depth 4-jV; snout 3f. D. 8; A. 8; scales 10-57-7; teeth 2,

4-4, 2. Body robust, the back convex before the dorsal, profile of

head straight and rather steep, space between eyes broad and flattish,

3 in head. Snout bluntish, but rather long; premaxillary just above

level of lower part of pupil ; maxillary reaching almost to orbit, 3f in

head
;
barbel well developed, not quite at end of maxillary ;

its length

considerably less than that of pupil. Mouth moderately oblique, the

lower jaw slightly included. Dorsal fin inserted behind base of ventrals

and behind middle of body, at a point midway between preopercle and
base of caudal, the fin of moderate height. Pectoral shortish, 1| in

head, ventrals nearly 2. Caudal well forked, the lobes equal; scales

larger than in most related species, scarcely reduced forward and but

littie.smaller on the back than on the sides
;
36 scales in front of the

dorsal. Color dark olive above, the sides reddish silvery ; slight traces

of a lateral band, a dark streak below the eye, undulating and extending



Jordan and Evermann. Fishes of North America. 325

from side of upper jaw to opercle. Lining of shoulder girdle dusky;
fins without definite marking, the upper somewhat dusky. Length 6

inches. Stuart Lake, headwaters of Fraser River, British Columbia, and
Lake Pencl d'Oreille, Idaho. (Named for its discoverer, Ashdown H.

Green, of Victoria.)

C,i,'x!iis<jre<>)ri, JORDAN, Proc. U. S. Nat. Mus., 1893, 313, Stuart's Lake, British Columbia.

(Typo, No. 44454.) GILBERT & EVERMANN, Investigations in Columbia River Basin, 44,

1894.

641. COUESITJS ADUSTUS, Woolman.

Head 4J ; depth 4; eye moderate, 3& to 4; snout 3i to 3. D. 8; A.

7; scales 13-58-8, 27 before dorsal; teeth 2, 4-4, 2. Body moderately
elongate, compressed, the back a little elevated, the anterior profile

rather convex. Snout rather long, slightly pointed; mouth low, ter-

minal, oblique, the jaws subequal, the maxillary opposite posterior nos-

tril
;
barbel evident in young, inconspicuous in adult, its position not

quite- terminal. Interorbital space broad, flattish
; eye moderate; preor-

bital broad. Scales small, those before dorsal and on belly smallest;
lateral line decurved. Dorsal inserted over or a little behind ventrals, the

latter reaching the vent. Olivaceous, dusky above; sides silvery, a nar-

row plumbeous lateral band from snout to caudal, ending in a small black

caudal spot which is obsolete in adult
;
fins all plain. Length 4 inches.

Rio de los Conchos, Chihuahua; three specimens known. The smallest

of these is deeper in body, more silvery, and with the barbel more

conspicuous, (adustus, scorched.)

Coucsius atlHshit, WOOLMAN, Bull. U. S. Fish Comm., xiv, 1894, 57, May 3, 1894, Rio de los

Conchos, Chihuahua." (Coll. Woolman & Cox.)

132. PLATYGOBIO, Gill.

Platygobio, GILL, Trans. Amer. Phil. Soc. Phila., v, 12, 178, 1863, (communis).

Body rather elongate, somewhat compressed. Head rather short, more

or less broad or depressed above; mouth normal, rather large, subter-

minal, with a well-developed barbel at its angle, at the extremity of the

maxillary. Scales large. Lateral line continuous. Dorsal inserted ante-

riorly, rather in front of ventrals. Teeth 2, 4-4, 2, with rather narrow

grinding surface. Size large ;
males without nuptial pigments or bright

colors. (TrAarvf, broad; Gobio, a gudgeon.)

a. Anterior profile nowhere concave, the head not specially depressed above; eye moderate,

4% in head. PHYSIGNATHUS, 642.

o. Anterior profile more or less concave above the depressed and flattened head.

6. Eye small, 4 to 6 in head in adult; snout not tuberculate in males, so far as known;

size large. GRACILIS, 543.

66. Eye large, 3% in head; males with the snout tuberculate; size small. PALLIDUS, 544.

542. PLATTGOBIO PHYSIGNATHUS (Cope).

Head 4
; depth 4f ; eye 4f in head, 1-J- in snout, which is 3 in head.

D. 8; A. 8, scales 6-48-5, 20 before dorsal; teeth 2, 4-4, 2, with distinct

grinding surface. Body slender, the caudal peduncle stout. Head

shorter, narrower, blunter, and less depressed than in P. gracilis. Dorsal
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outline little arched, the profile descending steeply to the lip, nearly

even and nowhere concave. Lower jaw included, maxillary reaching
anterior border of orbit. Barbels well developed. Dorsal fin inserted in

front of ventrals. Olivaceous above, white below
;
a plumbeous lateral

band; fins plain. Length 6 inches. Upper waters of Arkansas River;

very abundant in the channels, the most common fish at Pueblo, Colo-

rado, ((pvadu, to thicken
; yvaOog, jaw.)

CeraticWiys pliysignathm, COPE, Wheeler Surv., Zocil., v, 651, 1875, (1876), Arkansas River,

Pueblo, Colorado. (Coll. Aiken.)

Couesim physignaUnts, JORDAN & GILBERT, Synopsis, 219, 1883; JORDAN, Bull. U. S. Fish Comm.,

ix, 1889, 17.

543. PLATYGOBIO GRACILIS (Richardson).

(FLAT-HEADED CHUB.)

Head 4i; depth 4f ; eye 6 in adult. D. 8; A. 8; scales 6-50-5; teeth

2, 4-4, 2. Body rather elongate, somewhat compressed, little elevated.

Head small and short, its upper surface very broad and depressed, the

interorbital width being nearly half length of head
; region behind nape

gibbous, so that the anterior profile is more or less concave. Mouth
rather large, slightly oblique, the upper lip on level of lower part of

eye ; maxillary reaching front of eye ; upper jaw very protractile, lower

jaw included. Eye small, rather high up and anterior. Fins rather

large ;
dorsal in advance of middle of body ; pectoral falcate, its upper

rays elongate ;
caudal peduncle rather stout. Scales large and silvery;

lateral line decurved
;
23 scales in front of dorsal. Snout not tuberculate

in males, so far as known. Coloration pale ;
back olive, sides and below

silvery; head mostly white; fins pale; no dark lateral band or caudal

spot. Length 12 inches. East slope of the Rocky Mountains, from the

Missouri and Yellowstone rivers to the Saskatchewan
;
abundant in river

channels as far south as Kansas City, not ascending to springs, (gracilis,

slender.)

Cyprinus (Leuciscus) gracilis, RICHARDSON, Fauna Bor.-Amer., Fishes, 120, 1836, Saskatchewan

River, at Carleton House.

Pogonichthys communis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 188, and Pac. R. R. Surv., x, 247,

1858, Fort Pierre, Fort Union, Milk River, Yellowstone River, Sweetwater
River. (Type, No. 189, etc. Coll. Suckley.)

Pogonichthys (Platygobio) gulonellus, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 277, near Bridger's

Pass; "anal rays 9
; scales 48." (Coll. Hammond.)

Leuciscus gracilis, GUNTHER, Cat., vn, 240, 1868.

Leucosomus communis and gulonellus, GUNTHER, Cat., vn, 267, 268, 1868.

Platygobio communis, GILL, Captain Simpson's Expl. Utah, 408, 1876.

Platygobio gracilis, JORDAN & GILBERT, Synopsis, 220, 1883.

544. PLATYGOBIO PALLIDUS, Forbes.

Head 4; depth 4|; eye 3f, 2 in interorbital width
;
snout 3f. D. 8; A.

8
;
scales 6-55-5

;
teeth 2, 4-4, 2, hooked and with masticatory surface.

Head flat above, the snout overhanging the mouth, which is large and

wide, with a maxillary barbel about one-third as long as eye. Mandible

reaching vertical through middle of iris. Scales with 22 rows before dor-

sal, where they are much smaller than elsewhere. Lateral line straight,
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except for a fow scales in front. Pectoral fins large and pointed, reach-

ing ventrals, the latter to vent
;
front of dorsal a trifle before ventrals

and a little nearer snout than caudal. Color plain, with a plumbeous
luster along sides, and traces of a dusky lateral stripe behind dorsal.

Length 2i inches. (Forbes.) One specimen from the Ohio River at Cairo,

probably adult, as the snout is tuberculate. A doubtful species, per-

haps the young of P. gracilis. (pallidus, pale.)

Platygobio paUiilxx, FORBES, MS., JORDAN & GILBERT, Synopsis, 220, 1883, Ohio River, at

Cairo, Illinois. (Coll. Forbes.)

133. EXOGLOSSUM (Rafinesque).

Eroglossum, RAFINESQUE, Journ. Ac. Nat. Sci. Phila., i, 1818, 420, (lesueurianum).

Maxillingna, RAFINESQUE, /. c., 1818, 421, (maxillingua).

Body moderately elongate, little compressed. Mouth peculiar, the

mandible being contracted and incurved, its outline strongly 3-lobed;
this appearance is due to the fact that the dentary bones lie close

together, parallel, and are united throughout their length, instead of

forming a broad arch, as in all other Cyprinoid fishes; lower lip repre-
sented by a broad, fleshy lobe on each side of the mandible. Upper jaw
not protractile; upper lip thick, somewhat plicate. Pharyngeal bones

small, the tooth hooked, without grinding surface, 1, 4-4, 1. Scales

moderate. Lateral line complete. Fins without spines. Dorsal slightly
behind ventrals. Anal basis short. Isthmus broad. Gill rakers weak.

Pseudobranchhe present. Air bladder normal. Alimentary canal short;

peritoneum white. Size rather large. Sexual changes not marked, the

males with some black pigment. One of the most strongly marked genera
of Cyprinidve, with a single species. (efw, outside; yTiuaaa, tongue.)

545. EXOGLOSSUM MAXILLINGUA (Le Sueur).

(CUT-LIPS ;
NIGGER CHUB; NIGGER DICK.)

Head 4
; depth 4*. D. 8

;
A. 7

;
scales 8-53-5

;
teeth 1, 4-4, 1. Body

rather stout, little compressed. Head large, broad and flattish above,
with tumid cheeks. Mouth moderate, slightly oblique, the end of maxil-

lary not reaching line of orbit. Upper jaw longer than lower. Scales

rather crowded anteriorly, those in front of dorsal small. Color oliva-

ceous, smoky or dark above
;
a blackish bar behind opercle, and a dusky

shade at root of caudal in young ;
fins unmarked. Length 6 inches. Lake

Ontario, St. Lawrence River, Lake Champlain, Hudson River, and Cayuga
Lake, and southward to Virginia; abundant in the basins of the Susque-

hanna, Hudson, Potomac, James, Roanoke, and Kanawha, but not widely
distributed. One of the most singular of the Cyprinidce, distinguished
at sight by its 3-lobed lower jaw. (maxilla, jaw ; lingua, tongue.)

Cyprmus maxilUngua, LE SUEUR, Journ. Ac. Nat. Sci. Phila., i, 1817, 8", Pipe Creek, Mary-
land.

Ezogloswm annulatum, RAFINESQUE, Journ. Ac. Nat. Sci. Phila., i, 1818, 421, Hudson River.

Exoglossum nigrescent, RAFINESQUE, I. c., 1818, 421, Lake Champlain.

Exoglossum vittatum, RAFINESQUE, I. c., 1818, 421, Hudson River.

Exoglossum lesueurianum, RAFINESQUE, I. c., 1818, 421, (after Le Sueur).

Exoglossom maxilUngua, GUNTHER, Cat., vn, 188, 1868; COPE, Cypr. Peun., 360, 1866; JORDAN &

GILBERT, Synopsis, 160, 1883.
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134. LEPIDOMEDA, Cope.

Lepidomeda, COPE, Proc. Amer. Phil. Soc. Phila., 1874, 131, (vittata).

Body elongate. Mouth terminal, without barbels. Teeth 2, 4-4, 2,

hooked, without grinding surface. Scales small
;
lateral line complete.

Dorsal fin with a strong spine, composed of two, the posterior received

into a longitudinal groove of the anterior. Inner border of the ventral

fins adherent to the body. Dorsal fin inserted behind the ventrals. Anal

basis short. Size small. Extraordinary little fishes of the desert region
of Arizona. (AeTn'f, scale

; Meda.)

a. Eye 3% in head
; depth 4% in length. VITTATA, 546.

aa. Eye large, 3% in head
; depth 5 in length. JARROVII, 547.

546. LEPIDOMEDA VITTATA, Cope.

HeadSf; depth 4i; eye3f. D. II, 7; A. 9; teeth 2, 4-4, 2. Body rather

stout. Head wide and flat above, slightly depressed behind the eyes.

Muzzle obtuse, not prominent. Mouth terminal, oblique. Scales small,

covering the whole body except space behind pectorals ;
26 series above

lateral line and 56 in front of dorsal. Preorbital bone trapezoidal. Second

dorsal spine as long as the first and wider. Dorsal rays somewhat enlarged
and ossified. Pectorals scarcely enlarged. Color silvery ;

a lead-colored

lateral band and a -black dorsal band. Length 3 inches. Known

only from the Colorado Chiquito River, Arizona, and from Pahranagat

Valley, Nevada, (vittatus, striped.)

Lepidomeda vitiata, COPE, Proc. Amer. Phil. Soc. Phila., 1874, 131, Rio Colorado Chiquito,

Arizona; (Type, No. 15785. Coll. Henshaw;) and Zoiil. Wheeler Surv., v, 642, pi. xxvr,

figs. 2, 2a, 1875, (1876) ; JORDAN & GILBERT, Synopsis, 251, 1883, (1876) ; GILBERT, Fishes of

Death Valley Expedition, 231, 1893.

547. LEPIDOMEDA JARROVII, Cope.

Head 4; depth 5; eye 3J. D. II, 7; A. 9; teeth 2, 4-4, 2. Body more

elongate. Mouth nearly horizontal, lower jaw somewhat projecting. Eye
larger than in L. vittata, maxillary reaching its anterior border. Spines
slender. Scales very small and difficult to detect, 51 series before dorsal

fin. Olivaceous; a median black vertebral band ; sides silvery; bases of

ventral fins red. Length 3 inches. Colorado Chiquito River, Arizona,

(Cope), also in southern Nevada, in springs in the desert, (Gilbert).

(Named for Dr. Henry C. Yarrow.)

Lepidomeda jarrovii, COPE, Proc. Am. Philos. Soc. Phila., 1874, 133, Rio Colorado Chiquito,

Arizona; (Type, No. 15786. Coll. Henshaw;) and Zool. Wheeler Surv., v, 643, pi. xxvi,

figs. 1, la, 1875, (1876); JORDAN & GILBERT, Synopsis, 251, 1883.

135. MEDA, Girard.

Meda, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 191, (ftilgida).

Body elongate. Mouth terminal, normal; no barbels. Teeth 2, 5-5, 2,

hooked, without grinding surface. Body entirely scaleless. Fins as in

Lepidomeda. Size small. Gila region. (Meda, a classical feminine name,
of no evident application to these singular fishes.)
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548. MEDA FULGIDA, Girard.

D. II, 7; A. 8; teeth 2, 5-5, 2. Body slender, elongate, compressed.
Head elongate, subconical, the snout rounded. Mouth large, subterminal,

slightly oblique, the lower jaw included
; maxillary extending to below

orbit. Second dorsal spine highest ;
dorsal behind ventrals. Coloration

silvery. Closely allied to Plagopterus argentissimus, but with the eye a

little larger, the snout shorter, the lower jaw more prominent. Rio Gila.

(fnlyidus, shining.)

MedafiilyUla, GIRARP, Proc. Ac. Nat. Sci. Phila., 1856, 191, Rio San Pedro, Arizona. (Type,
No. 154. Coll. Clark.) GUNTHER, Cat., vn, 263, 1868. JORDAN & GILBERT, Synopsis, 251,

1883.

136. PLAGOPTERUS, Cope.

Plagopterus, COPE, Proc. Amer. Phil. Soc. Phila., 1874, 301, (argentissimus).

Body slender. Mouth terminal
;
a barbel at the extremity of the maxil-

lary. Teeth 2, 5-4, 2, hooked, without grinding surface. Body entirely
scaleless. Fins as in Meda and Lepidomeda. Size small. (Tivlayj?, wound;
Trrepbv, fin

;
in allusion to the armature of the dorsal fin.)

549. PLAGOPTERUS ARGENTISSIMUS, Cope.

Head 4
; depth 6

; eye 44-. D. II, 7
;
A. 10

;
teeth 2, 5-4, 2. Body slender.

Head rather broad, the muzzle slightly depressed, overhanging the rather

small, horizontal mouth. Lips thin, the maxilliary reaching front of eye.

Eye moderate. Dorsal fin entirely behind ventrals, the first spine curved,

longer than the second
;
soft rays of dorsal thickened and ossified at base;

fifth ray of ventral bound to the abdomen by a membrane for nearly its

whole length ; pectoral rays osseous at base. Lateral line complete, slightly

deflexed. Color clear silvery ;
back dusky, with minute black dots.

Length 21 inches. Colorado Basin in western Colorado, (Cope;) Fort

Yuma, (Gilbert.) (argentissimus, most silvery.)

Plagopterus argenlissimus, COPE, Proc. Amer. Phil. Soc. Phila., 1874, 130, San Luis Valley, Col-

orado ; (Type, No. 15776. Coll. G. C. Newberry;) and Zool. Wheeler Surv., v, 640, pi.

xxvi, figs. 3, 3a, 1875, (1876); JORDAN & GILBERT, Synopsis, 252, 1883.

Suborder HETEROGNATHI.

Brain case not produced between the orbits. Lower pharyngeals rarely

modified into falciform structures bearing differentiated teeth. Jaws

with or without teeth; no pseudobranchiae. Adipose fin present or

absent. Fins with soft rays only. Fresh water fishes of the tropics, con-

stituting two families. They are really allied to the Cyprinidas and to the

other groups with modified anterior vertebrae, but in appearance they have

many analogies with the Salmonidcc,. (erepo^ ,
different ; yvdtioc, jaw.)

ANALYSIS OF FAMILIES OF HETEROGNATHI.

a. Supra-occipital confined to back of skull and with a very slight vertical crest. Adipose fin

wanting. ERYTHRINIP.*:, xxxvm.

aa. Supra-occipital partly superior and carinated by a procurrent crest. Adipose fin well

developed. CHABACINID*, xxxix.
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Family XXXVIII. ERYTHRINID.E.

Heterognaths with the skull above truncated behind, and the supra-

occipital confined to back of skull and carinated by a very slight vertical

crest. (Gill.) Adipose fin none; gill openings wide, the membranes

slightly united, free from the isthmus
;
nostrils close together ;

teeth in

jaws well developed ; pharyngeal teeth villiform
;
cheeks covered by the

suborbitals
;
brain case inclosed above. Body elongate, belly rounded.

Dorsal fin short, of 8 to 15 rays. Carnivorous species, with short intes-

tines. Otherwise as in the Characinidce. Fresh waters of South America.

Genera 4. Species about 20, one of them reaching our limits,

a. Dorsal fin inserted in advance of anal, over ventrals
; gape very wide, little oblique ;

both

jaws with strong canines
; maxillary with fine pectinate teeth

;
teeth on palatines ;

cau-

dal rounded
;
lateral line developed.

6. Walls of air bladder normal
;
teeth all pointed ; maxillary with a canine

; palatine teeth

with an outer series of enlarged teeth separated from the villiform teeth.

MACRODON, 137.

137. MACRODON, Muller.

(TRAHIRAS OB AIMARAS.)

Macrodon, MtiLLER, Archiv., 308, 1842, (Irahira
= malabaricus).

Adipose fin none. Body elongate, the belly rounded
; gill openings

wide, the membranes slightly united, free from the isthmus; nostrils close

together. Mouth very large ;
snout pointed. Teeth well developed; an

outer series of palatine teeth enlarged and separated from the villiform

teeth; a detached patch of teeth in front of palatines; lower jaw with

canines anteriorly and laterally ;
all the teeth pointed ; maxillary with a

canine anteriorly ; dentary process joined to the dentary at the symphy-
sis within the lateral canines and merging into the dentiferous ridge mid-

way between symphysis and posterior angle of dentary ;
the pit formed

behind the larger canine and the one behind the lateral canine filled with

numerous short conical teeth which lie concealed in the muscles
;
a deep

pit in the premaxillary for the reception of the larger dentary canine
;

supratemporal plate single. Two species ; large, voracious fishes, espe-

cially abundant in the Amazon region, (//a/cpoc, long; 6(5ot>f, tooth.)

a. Scales across back of tail from lateral line to lateral line eleven in number.

MICKOLEPIS, 550.

550. MACRODON MICROLEPIS, Gunther.

D. 14
;
A. 11

;
lateral line 43 or 44

;
scales a little smaller than in M. mala-

baricus,* there being 11 in a row across the tail above, from the lateral

* This species, Macrodon malabricus, is universally common throughout eastern South America,
from Trinidad and Rio Magdalena to Rio de la Plata. Its scales are nine from lateral line to
lateral line as above indicated. Its occureuce north of the isthmus is not improbable.
Concerning the name of this species Professor Cope remarks: "Authors who think, with the

American Ornithologists' Union, that scientific nomenclaturemay record error instead of truth,
call this well-known South American species Macrodon malabaricus, because Bloch described it

first under that name, under the mistaken idea that it was a native of India." In the judgment
of the present writers, the law ol priority by which the first unpreoccupied name is

right, and all others wrong, a rule which tends to secure fixity of nomenclature, is more impor-
tant than any rule leading toward truthfulness or purism in the name itself. On this ground,
Macrodon malabaricus does not mean a Macrodon from Malabar. It simply designates that Macro-
don of which the earliest unpreoccupied binominal specific name is malabaricus. The errors in

meaning in specific names deceive nobody and rarely cause inconvenience.
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line on one side to that on the other
;
sides mottled with light or dark

brown. Panama to Ecuador, chiefly west of the Andes. Known from
Rio Chagres and from Ecuador. (Eigenmann). (mxpoc, small; AfTu'f,

scale.)

Macrodon mirrolepis, G(JNTHER, Cat., v, 282, 1864, "Western Ecuador
; Chagres River,

Guatemala ; (Coll. Fraser.) EIGENMANN, Ann. N. Y. Ac. Sci
, 1889, 102.

Family XXXIX. CHARACINIDJ3.

(THE CHARACINS.)

Heterognaths with the skull above more or less invaded by reentering

valleys from behind, and the supra-occipital partly superior and cariuated

by a procurrent crest. (Gill). Body variously formed, covered with

cycloid scales. Head naked. Margin of upper jaw formed mesially by
the premaxillaries and laterally by the maxillaries

j
no barbels

; premax-
illaries not protractile. Teeth various, often incisor-like, often wanting.

Branchiostegals usually 3. Gill membranes united to the isthmus or not
;

no pseudobranchiae; gills 4, a slit behind the fourth
;
lower pharyngeals

not truly falciform, but more or less curved, armed with small, sometimes

villiforin teeth. Adipose fin present or absent.* Pyloric cosca usually
numerous. Air bladder transversely divided into two portions, and com-

municating with the organ of hearing by means of auditory ossicles, as

in Cyprinidce ;
anterior vertebrae coalesced and modified. A very large

family of some 55 genera and 300 species, inhabiting the fresh waters of

South America and Africa, where they take the place of the Salmonidce

and Cyprinidce of the Northern Hemisphere. A single species reaches the

United States. The few species enumerated below are but the overflow

of the vast South American river fauna.

(Characinidse, GUNTHER, Cat., v, 278-380, 1864).

CURIMATINJE :

a. Dentition imperfect.
6. Teeth none

;
no gill rakere

; belly trenchant or not, with a median series of scales not

ending in spiniform processes ; lateral line complete ;
mouth nearly horizontal ;

tongue adnate, short and thick. CURIMATA, 138.

aa. Teeth well developed in both jaws ;
dorsal fins short

; gill openings wide, the membranes
not attached to the isthmus

;
nostrils close together.

TETRAGONOPTERINJE :

c. Teeth compressed, notched or denticulated.

d. Anal fin short, (10 to 12 rays) ;
no lateral line

; premaxillary teeth in one series.

PIABUCINA, 139.

dd. Anal fin more or less elongate ;
lateral line more or less developed.

e. Belly in front of ventrals rounded
; gill rakers slender.

/. Premaxillary teeth in a double series
;
no conical teeth behind front teeth

of lower jaw. TETRAGONOPTERUS, 140.

ff. Premaxillary teeth in three or four series
;
a pair of conical teeth behind

middle of the front series of teeth in lower jaw. BRTCON, 141.

ee. Belly in front of ventrals compressed ;
no canines

;
ventral fins very small.

GASTEROPELECUS, 142.

* The adipose fin in Characinulte is probably a survival from a remote ancestry which they
share with Siluroid forms. In the Salnumidx, it is doubtless also a survival, but notwithstanding
the superficial resemblances in certain genera, (as Ciirimathtse and Coregoninte,) there is no evi-

dence of any special relationship between the Sulmonidte and Cliaracinidse. They should not be

placed in the same order ; scarcely even in related orders. The adipose fin in Percopsidse ia

probaby also an independent survival.
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CHARACININJE :

cc. Teeth in premaxillary and mandible all conical
;
dorsal short

; gill membranes

free from isthmus.

g. Teeth on the palate none
;
anal fin long ; body oblong or elevated.

h. Scales very small; jaws with external tooth-like processes; teeth in lower

jaw nni-serial; in upper uniserial or irregularly biserial.

RCEBOIDES, 143.

hh. Scales of moderate size; jaws without tooth-like processes ;
teeth in jaws

uniserial. BRAMOCHARAX, 144.

gg. Teeth on the palate numerous, very small; head and body elongate; jaws very

long; scales moderate, (43). LUCIOCHARAX, 145.

138. CURIMATA (Cuvier) Cloquet.

Les Curimates, CUVIER, Regne Animal, Ed. 1, u, 165, 1817, (edenttdm).

Curimata, CLOQUET, Diet. Sci. Nat., xn, 240, 1818, (edentulm).

Curimatus, CUVIER & VALENCIENNES, xxn, 5, 1849, (edentulus).

Curimaiella, EIGENMANN & EIGENMANN, Ann. N. Y. Ac. Sci., 1889, 7, (lepidurus).

Semitapicis, EIGENMANN & EIGENMANN, I. c., 9, (planiroslris).

No teeth anywhere ;
no gill-rakers. Body oblong or elevated, the out-

line of belly behind ventrals trenchant or not, always with a median series

of scales which do not end in spinous processes. Lateral line complete.

Tongue short and thick, adnate
;
no lips; margins of jaws trenchant.

Dorsal fin nearly median
; adipose fin present ;

anal moderate
;
ventrals

below the dorsal. Amazon region; one species north to Panama. (Curi-

mata, a Portuguese name used by Marcgrave, analogous to Queriman and

Curema. )

551. CURIMATA MAGDALENE, Steindachner.

(SARDINA BLANCA.)

Head 3
; depth 4f ; eye 3f to 4 in head. D. Ill, 9

;
A. Ill, 7

;
scales

6-37-6. Body not greatly compressed ;
caudal short, its lobes equal. A

silvery lateral streak
;
no caudal spot and no spot on dorsal. Rio Magda-

lena; and Rio Mamoni, Panama. (Steindachner.)

Curimatus magdalente, STEINDACHNER, Fisch-fauna des Magdalenen-stromes, 34, 1878, Rio Mag-
dalena

; STEINDACHNER, Flussfische Sudamerikas, i, 167, 1879.

139. PIABUCINA, Cuvier & Valenciennes.

Piabucina, CUVIEH & VALENCIENNES, xxn, 161, 1849, (erythrinoides).

Body oblong, covered with moderate scales
; belly rounded. No lateral

line. Mouth moderate, the teeth rather small, tricuspid, those of the pre-

maxillar.y in one series, those of the mandible in two
;
a few small teeth

on the maxillary; palate toothless. Nostrils close together. Gill open-

ings wide, the membranes free from the isthmus. Anal fin short
;
dorsal

fin inserted just behind the ventrals. Adipose fin present. Species few.

(Diminutive of Piabuca, a related genus, Pidbuca being a Brazilian name.)

552. PIABUCINA PANAMENSIS, Gill.

Head 3i ; depth 4. D. 10
;
A. 12

;
scales 30-8, Lower jaw slightly pro-

jecting ; maxillary reaching middle of eye : eye 4 in head, longer than

snout. Caudal emarginate; pectoral 4 in head, longer than ventrals.
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Yellowish, with a dark lateral band extending from humeral spot to dark
area at base of caudal

;
dorsal with a dark spot at base. Length 3

inches. Rio Frijoli, Atlantic slope of Isthmus of Panama. (Gill.)

ri,ibn<-i,,,i jiniiiintmais, GILL, Proc. Ac. Nat. Sci. Phila., 187(3, 3150, Rio Frijoli, Isthmus of

Panama.

140. TETRAGONOPTERUS, Cuvier

(SARDINAS BLANCAS.)

Telragonopterus, CUVIER, Regne Animal, Ed. i, Vol. u, 16G, 1817, (argenteus).

Asli/atuu:, BAIRD& GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 20, (argentatus).

Pa'cilxrichtJii/s, GILL, Ann. Lye. Nat. Hist. N. Y., 1858, 417, (brevoorti).

Hemigramiuus, GILL, 7.~c., 420, (umlim'utus).

Heiitibr//con, GTNTHKR, Cat,, v, 330, 1864, (polyodon).

Body oblong or elevated, compressed, covered with moderate scales.

Lateral line complete, (Tetragonopterus), or interrupted, (Hemiyrammus).

Belly rounded. Cleft of mouth medium. Anterior teeth strong, incisor-

like
;
lateral teeth small

; prernaxillary and maudibular teeth equal in

size, with a compressed, notched crown, the former in a double, the latter

in a single series
; maxillary with few or many teeth, not produced at tip.

Nostrils of each side close together, separated by a valve only. Lower

pharyngeals very slender, curved, approaching the form in Cyprinidce,

armed with a single series of slender, hooked teeth. Gill openings wide,
the membranes free from the isthmus and from each other. Gill-rakers

setifonn. Dorsal fin midway of body, just behind ventrals
;
anal fin long.

Fin rays in males in some species rough with small prickles. Species

about 40, in all the warmer parts of America, one of them entering the

United States, (rsrpdywvof, four-angled ; 7rrep6v,fiii orwing ; ofnospecial

application to this group, the original word used by Klein for his genus

including Chwtodontids, being Tetragonoptrus= "TETpayuvoirTp<), i. e.,

quadratus aspectu."

a. Lateral line complete ;
caudal fin with an oblong spot or band at base.

I. Maxillary with few teeth or none along its edge.

ASTYANAX :* (Astyanax, AoTvai/a, a son of Hector.)

c. Body ovate, the depth less than half the length ;
anal rays less than 40.

d. Anal fin long, its rays 25 to 35.

e. Depth 2% to 2% in length.

55NEUS
J
RUTILUS ;

PANAMENSIS ; MICKOPHTHALMUS, 553 to 556.

ee. Depth 3 to 3% in length.

(ERSTEDII ;
PETENENSIS ;

SCABRIPINNIS ; HUMILIS, 557 to 560.

dd. Anal fin moderate, its rays 20 to 23
;
humeral spot obsolete.

/. Pectoral not reaching veutrals. BREVIMANUS, 561.

/. Pectoral reaching ventrals. MKXICANUS ; ARGENTATUS, 5G2
;
5(i3.

Subgenus ASTYANAX, Baird & Girard.

553. TETRAGONOPTERUS ;ENEUS, Gunther.

Head 4; depth 2f ; eye 3fc in head. D. 11; A. 26; V. 8; scales 7-35-6.

Snout rather compressed; upper profile slightly concave; maxillary to

front of eye; pectoral extending about to ventrals. Deep bronze color; a

*The species of this group needs a critical revision ;
some of them are of doubtful validity.
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blackish caudal spot. (Giinther.) Oaxaca, Mexico, and Rio Chagres,
south to Brazil, (asneus, brassy.)

Tetragonopterus leneus, GUNTHER, Proc. Zool. Soc. Lond., 1860, 319, Oaxaca, Mexico. (Coll.

Salle.) GUNTHER, Cat., v, 326, 1864.

554. TETRAGONOPTERUS RTJTILUS, Jenyns.

Head 4i; depth 2|; eye 3i in head. D. 11
;
A. 25 to 29; scales 6-37-6;

upper profile little concave; maxillary reaching beyond front of ventrals;

dorsal inserted just behind root of ventrals: pectorals reaching ventrals.

Silvery, with an indistinct round dark spot behind shoulder; generally

a baud-like blackish spot on root of caudal
;
sometimes extending as a

dark band to humeral spot; this band sometimes silvery; sometimes both

band and spots absent. Mexico to Ecuador and Rio de la Plata, recorded

as common in Central America. (Rio Chisoy, Rio Guacalate, Huamuchal,

Cordova, etc.) (Rutilus, the roach, from rutilus, ruddy.)

Tetragonoptervs rutilus, JENYNS, Zobl. Beagle, Fish., 125, 1842, Rio Parana. (Coll. Darwin).

EFGENMANN, Proc. U. S. Nat. MUB., 1891, 52.

Tetragonopterus tseniatus, JENYNS, L c., 126, 1842, Rio Janeiro. (Coll. Darwin.)

Tetragonoplertts fuscoauralus, CASTELNAU, Anim. Amer. Sud; Poise., 66, pi. 33, fig. 2. 1855, Bahia.

Tetragonopterus microstoma, GUNTHER, Cat., v, 323, 1864, Bahia. (Coll. Dr. Wucherer.)

Tetragonopterus fasciatus, GUNTHER, Cat., v, 322, 1864, (not of CUVIER& VALENCIENNES).

555. TETRAGONOPTERUS PANAMENSIS, Gunther.

Head 3
; depth 2f ; eye 3 in head. D. 11; A. 28; scales 8-36-7. Simi-

lar to T. rutilus, but with more scales in a transverse series. Maxillary to

front of eye ; pectorals reaching a little beyond ventral base. Humeral

and caudal spots present, united by a silvery band. (Gunther.) Streams

about Panama and Lake Yzabal
; locally abundant.

Tetragonoptei-us panamensK, GUNTHER, Cat., v, 324, 1864, Panama
;
Yzabal. (Coll. Godman &

Salvin.)

Tetragonopterus fischeri, STEINDACHNER, Flussfische Sudamerikas, i, 167, 1879, Mamoni River at

Chepo, Colombia.

556. TETRAGONOPTERUS MICROPHTHALMUS, Gunther.

Head4i; depth 2f; eye about 4 in head. D. 11; A. 26 to 29; scales

7_36-8. Similar to T. rutilus, but the pectoral fin shorter, not reaching

base of ventral. Maxillary reaching front of eye. Silvery, with a band-

like spot at root of caudal
; usually a silvery lateral band. Guatemala,

(Lake Amatitlan), to Peru. (Gunther.) (//i/cp6f, small; 6<p#a/i//6f, eye.)

Tetragonopterus microphthalmus, GUNTHER, Cat., v, 324, 1864, Lake Amatitlan ;
Rio Rimac,

Peru. (Coll. Salvin.)

557. TETRAGONOPTERUS (ERSTEDII, Kroyer.

Head 4
; depth 3

; eye 3 in head. D. 11
;

A. 29 to 31
;

scales 7-37-8.

Mouth moderate, the maxillary about to front of eye ; pectorals about to

ventrals. Humeral and caudal spots present, connected by a faint silvery

band. Rio San Juan, Nicaragua. (Liitken.) (Named for Professor A. S.

Orsted of Copenhagen. )

Tetragonoplerus cersledii, KROYER, MS., LUTKEN, let. Bidrag, in, 229, 1874, Rio San Juan, Nica-

ragua.
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558. TETRAGONOPTERUS PETENENSIS, Giinther.

Head 4
; depth 3

; eye 3i in head. D. 11
;
A. 27; scales 7-37-7. Snout

rather compressed; upper profile of head scarcely concave; maxillary to

front of eye; dorsal inserted very slightly behind ventrals
; pectorals not

reaching ventrals. A silvery lateral baud ending in an oblong black
caudal spot. Lake Peten to western Ecuador, southeast to Argentina
Republic. (Giinther.)

Tetragonopterus petetiensis, GUNTHER, Cat., v, 326, 1864, Lake Peten. (Coll. Salrin.)

559. TETRAGONOPTERUS SCABRIPINNIS, Jenyns.

Head 3i ; depth 3. D. 10
;
A. 25 to 28

;
scales 6-37-5. Upper profile

scarcely concave
; maxillary to beyond front of eye ; pectoral extending

beyond base of ventrals ; humeral and caudal spots present, united by a

silvery band. (Giinther.) Jamapa, Mexico to Rio Janeiro, (scaber,

rough j pinna, fin, the males having, as in humilis, brevoortii, etc., some of

the fin rays roughened.)

Tetragonopterus scabripinnis, JENYNS, Zool. Beagle, Fishes, 125, 1842, Rio Janeiro. (Coll. Dar-

win.) GUNTHER, Cat., v, 325, 1864.

560. TETRAGONOPTERUS HUMILIS, Gunther.

Head 4| ; depth 3i ; eye 3f. D. 11
;
A. 27 to 31

;
V. 8

;
scales 7-36-7.

Upper profile of head straight; maxillary to front of orbit; dorsal

inserted behind ventrals
; pectoral about to ventrals. Humeral and cau-

dal spots more or less distinct; sides silvery; anal and ventrals with

broad, red margins. Lake Amatitlan, Guatemala. (Gunther.) (humilis,

humble.)

Tetragonopterus humilis, GUNTHER, Cat., v, 327, 1864, Lake Amatitlan, Guatemala. (Coll.

Salvin.)

561. TETRAGONOPTERUS BREVIMANUS, Gunther. I

Head 3i; depth 3. D. 11; A. 22; scales 6-38-5. Snout short and thick;

eye about 4 in head
; upper profile of head not concave

; maxillary extend-

ing to beyond front of eye. Dorsal inserted just behind ventrals
; pec-

torals not reaching ventrals
;
caudal spot usual. Guatemala. (Gunther.)

(brevis, short; manus, hand.)

Tetragonopterus brevimanus, GUNTHER, Cat., v, 325, 1864, Yzabal; Rio San Geronimo, Gua-
temala. (Coll. Godman & Salvin.)

562. TETRAGONOPTERUS MEXICANUS, Filippi.

Head 4; depth 2f ; eye 3. D. 10 or 11; A. 21 to 23; scales 7-39-5.

Snout bluntly rounded, projecting beyond the mouth
;
forehead trans-

versely convex; maxillary to beyond front of eye; pectoral about to ven-

trals, as usual a little longest in males. Sides with the usual silvery

band, ending in an oblong black caudal spot. Lakes about the City of

Mexico. (Steindachner.)

Tetragonopterus mexicanws, FILIPPI, in Guerin's Kev. Mag. Zool., 1853, 166, City of Mexico;

STEINDACHNER, Ichthyol. Notizen, vn, 11, 1868.
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563. TETRAGONOPTERUS ARGENTATUS (Baird & Girard).

Head 4
; depth 3. D. 10

;
A. 21 ; scales 6-38-6. Body oblong, compressed.

Snout blunt, lower jaw scarcely included. Pectorals reaching ventrals,

the latter to vent. Olivaceous; a broad silvery band along sides; an

oblong black spot at base of caudal, running up on the fin. Southern

Texas and Mexico, (Rio Nueces, Rio Leona, and Rio Grande) j
also recorded,

probably by error, from Arkansas by Le Sueur. Locally abundant
; the

northernmost representative of the family, perhaps identical with T. mexi-

canus, but apparently a little more slender, the lower jaw less included.

Our specimens collected by Woolman and Cox in Chihuahua Riv.er.

(argentatus, silvered.)

Astyanax argentatus, BAIBD & GIRARD, Proc. Ac. Nat. Sci. Phila., vu, 1854, 27, Rio Nueces
;
Rio

Leona ; Zoquito, Texas
;
Comanche Spring ;

Elm Creek ; Turkey Creek ; San

Felipe; Devil River; Brownsville; Rio Sabinal. (Coll. Clark.) GIBARD, U. S. &
Mex. Bound. Surv., Ichth., 74, 1859.

Tetragonopterus argentatus, GUNTHER, Cat., v, 380, 1864; JORDAN & GILBERT, Synopsis, 255, 1883.

NOTE. In addition to these species more or less well defined, we add the following, too scantily
characterized to receive a definite place in the system. They are noted by M. F. Bocourt, in

Annales des Sciences Naturelles, 5eme Serie, Zoologie, T. ix, p. 62, 1868.

NOTE BUR LES POISSONS DU GENRE TETRAGONOPTERE PROVENANT DU MEXIQUE ET DE GUATEMALA,
PAR M. BOCOURT.

La division generique des Poissons de la famille des Salmonides a laquelle Cuvier a reserve le

nom de Tetragonoptere, employe precedemment par Artedi dans une acception plus large, compte
de nombreux representants dans les eaux douces de la region mexicaine et parmi les especes que
j'ai rencontrees pendant mon voyage dans cette partie de 1'Amerique, il en est plusieurs qui me
paraissent nouvelles. Je me propose d'en publier prochainement une description detaillee,

accompagnee de figures, et en attendant, pour preudre date, j'en donnerai ici la liste.

* 1. Especes chez lesquelles la longueur de 1'espace interorbitaire est egale au diametre longi-
tudinal de 1'oeil:

1. Tetragonoplerus cobanensis.

Oette espece est bien caracterisee: 1 par la longueur et I'epaisseur de la tete
;
2 par la direc-

tion rectiligne du profil suscephalique ;
3 par les dimensions de la base de 1'anale qui sont

moindres que 1'espace comprise entre les deux dorsales. Kiviere de Coban.

2. Tetragonopterus oaxacanemis.

Cette espece differe de la precedeute par la forme de la tete qui est plus courte et plus epaisse.
Oaxaca.

3. Tetragonopterus nitidus.

Cette espece ressemble au T. argentatus par le peu de longueur de la base de ses anales, mais elle

s'en distingue nettement : 1 par la largeur de son iuterorbitaire ; 2 par la forme et la structure

de ses ecailles, dont les stries radices sont nombreuses, bien dessinees et traversees par des lignes

concentriques non diagonales, comme dans 1'espece precedente. De Tasco.

* 2. Especes chez lesquelles la largeur de 1'espace interorbitaire est plus grande que le diametre
de 1'oeil:

4. Tetragonopterus fulgens.

Cette espece se distingue aussi du T. nitidus par les dimensions moindres de ses yeux et par la

situation de la dorsale placSe un peu plus en avant. Province de Cuernavaca.

5. Tetragonopterus fmitimus.

Cette espece, tres-voisine du T. macrophthalmus, mais qui s'en distingue : 1 par la position plus
reculee de la dorsale dont le premier rayon est environ au milieu du corps ;

2 par les ecailles

plus fortement striees; 3 par la grandeur de ses yeux. Environs de Orizaba.

6. Tetragonopterus belizianus.

Espece voisine du T. panamensis : elle se distingue par une plus grande elevation du corps;

par la disposition et le nombre des stries des ecailles (12 a 13) et par le systeme de coloration,
Environs de Belize.
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141. BRYCON,. Miiller & Troschel.

Brycon, MULLER & TROSCHEL, Horaa Ichthyologia;, r, 15, 1845, (falcatus).

Clnilciitopsi*, KNKR, Sit/.uugsbi'r. Akad. Wiss. Miinchen, 1863, 226, (striatulus).

Meyalobri/con, G('NTHER, Proc. Zoiil. Soc. Lond., 1869, 423, (cephalw).

Dorsal inserted behind ventrals, in middle of length of body; anal fin

long. Body oblong, covered with scales of uniform size
; belly rounded

before ventrals, compressed behind them. Mouth wide, the premaxillary
with 3 or 4 series oftricuspid teeth

j maxillary with small teeth
; mandible

with a series of strong tricuspid teeth and a pair of conical teeth in the

middle, behind them. Nostrils close together, separated by a valve. Gill

openings wide, the membranes slightly united, free from isthmus. Gill-

rakers lanceolate. Species- numerous, chiefly Brazilian. (ppvKu, to bite.)

CHALCINOPSIS, (Chalcinun, a related genus ; 6v/u?, appearance):

a. Premaxillary teeth in four series.

b. Scales moderate, 48 to 55 in lateral line. DENTEX, 564.

bb. Scales small, 73 to 80 in lateral line. STEIATULUS, 565.

Subgenus CHALCINOPSIS, Kner.

564. BRYCON DENTEX, Gunther.

Head 4-J- ; depth 3. D. 11
j
A. 35

;
scales 9-48 to 55-7. Snout longer

than eye in adult
; maxillary not reaching to center of eye ;

caudal deeply
forked

; pectoral reaching about to ventrals. Silvery, some scales spotted
or margined with black

;
humeral part of gill opening black

; usually a

black spot at base of caudal
;
anal usually black-edged. Yucatan to

Ecuador. (Gunther.) (dentex, large-toothed.)

Brycon dentex, GUNTHER, Proc. Zool. Soc. London, 1860, 240, Esmeraldas, Ecuador. (Coll.

Eraser:)

Chalcmopsis dentex, GUNTHER, Cat., v, 337, 1864.

665. BRYCON STRIATULUS (Kner).

D. 11
;
A. 36 or 37

j
scales 13-73 to 80-9. Scales much smaller than in

B. dentex
;
sides of body immaculate, or with rows of oblique brownish

spots ;
caudal spot sometimes present. Rio Chagres and streams about

Panama. (Kner.) (striatulus, narrowly streaked.)

Chalcinopsis striatulus, KNER, Sitzungsber. Akad. Wiss. Munchen, 1863, 223, Panama; GUNTHEB,

Cat,, v, 337, 1864.

Chalcinopsis chagresemis, KNER, I. c.,223, Rio Chagres ; GUNTHER, I. c., 338, 1864.

142. GASTEROPELECUS (Gronow) Pallas.

Gasteropelecits, GRONOW, Mus. Icbthyol., n, 7, 1763, (nonbinomial).

GaMeropelecus, PALLAS, Spicilegia, 1769, vnr, 50, (sternicla).

Body strongly compressed, the thoracic region dilated into a semicir-

cular disk
;
the belly compressed to a sharp edge ;

scales moderate j
lateral

line incomplete, descending backwards towards anal fin. Mouth

moderate, with compressed tricuspid teeth in 1 or 2 series in pre-

maxillary, in 1 series in lower jaw ; maxillary with a few minute conical

teeth
; palate toothless ; nostrils close together. Gill openings wide, the

F. N. A.-23



338 Bulletin 47, United States National Museum.

membranes free from isthmus
; gill-rakers slender, lanceolate. Dorsal fin

inserted behind middle of body, above anal
;
anal long ; pectorals long ;

ventrals small or rudimentary. Species few, chiefly Brazilian, (yaarrjp,

belly; Tre^e/cvf, axe.)

566. UASTEROPELECUS MACULATES, Steindaclmer.

Head 3f ; depth If. D. 11
;
A. Ill, 33; P. 10; scales 31 or 32. Premax-

illary teeth in two rows; upper jaw with three simple canines on each

side; pectoral falcate, nearly half length of body; ventrals minute; dor-

sal small
;
caudal moderate

;
anal very long ;

lateral line not reaching
anal. Length 3 inches. Silvery, many of the scales above with dark

spots ;
a silver gray stripe from shoulder to caudal. Rio Mamoni, near

Panama. (Steiudachner.) (maculatus, spotted.)

Gasteropelecus maculatus, STEINDACHNEB, FluBS-fische Sudamerikas, 168, 1879, Rio Mamoni, at

Chepo, Panama.

143. RCEBOIDES, Giinther.

Roeboides, GUNTHEB, Cat., v, 347, 1864, (microlepis).

Body oblong or rather elevated, covered with very small scales; lat-

eral line complete. Belly rounded in front of ventrals, which are close

to pectorals; humerus dilated or produced in a process before pectorals.
Mouth wide, with conical teeth in premaxillary, maxillary and mandible;
those on mandible uniserial

;
those in upper jaw uniserial or irregularly

biserial; front of jaws with short, conical, tooth-like processes directed

forwards; palate toothless. Nostrils close together, separated by mem-
brane only. Gill-openings wide, the membranes separate, not attached

to the isthmus
; gill-rakers slender, lanceolate. Dorsal fin short, nearly

median, behind ventrals
;
anal long, beginning below or before dorsal,

Adipose fin present. Species few. (p/3(f%, crooked-looking.)

567. R(EBOIDES GUATEMALENSIS (Giinther).

Head 4
; depth 2f ; eye 3i in head. D. 11

;
A. 51

;
scales 19-80-22. Ver-

tebra} 12 -f 22. Each jaw anteriorly with a short, conical, tooth-like

process directed forward on each side; no canine teeth above, those below

small and short; lower jaw shortest
; maxillary reaching nearly to middle

of eye. Back elevated, the upper profile forming an S-shaped curve.

Humeral process ending in a point. Dorsal inserted above fifth or sixth

anal ray; caudal deeply forked
;
ventral below middle of pectoral, which

nearly reaches anal. Olivaceous, with a silvery lateral band. Rio Chagres,
and streams of Guatemala. (Giinther.)

Anacyrtus guatemalensis, GUNTHER, Cat., v, 347, 1864, Rio Chagres; Huamuchal. (Coll. Salviii

& Dow.)

144. BRAMOCHARAX, Gill.

Bramocharax, GILL, Proc. Ac. Nat. Sci. Phila., 1877, 189, (bransfordi).

Body elongate, fusiform, compressed, covered with moderate-sized

scales; belly before ventrals rounded; lateral line decurved, complete.
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Head moderate, with slender and pointed snout ; suborbital bones well

developed ;
nostrils separated by a membranous partition ;

mouth rather

large, oblique, reaching to beyond front of eye; teeth in each jaw in

1 series, compressed and conical, some of the lower teeth enlarged near

symphysis ;
teeth of maxillary extending along nearly its entire edge,

small, compressed, and multicuspid; teeth on palate undescribed, proba-

bly wanting; gill openings broad, the membranes separate and free. Dor-

sal fin short, behind ventrals
;
anal moderate

; pectorals moderate. One

species, apparently allied to the South American genus, Salminus, but the

teeth uniserial, not biserial. (Brama, bream; Charax, for Characin.)

568. BRAMOCHARAX BRANSFORDI, Gill.

Head 3f ; depth 2| : eye large, 4 in head. D. 11; A. II, 26; V. 1, 8. Snout

somewhat longer than eye, attenuated and projecting slightly beyond

chin; maxillaries much decurved, reaching beyond middle of eye; Physi-

ognomy of subgenus Astyanax, (Tetragonopterus). Scales and color unde-

scribed. Lake Nicaragua. (Gill.) (Named for Dr. J.F. Bransford.)

Bramocharax bransfordi, GILL, Proc. Ac. Nat. Sci. Phila., 1877, 190, Lake Nicaragua.

145. LUCIOCHARAX, Steindachner.

Luciocharax, STEINDACHNER, Fisch-fauua des Magdalenen-stromes; 67, 1878, (insculptus).

Head and body elongate, the belly rounded
;
surface of head bony ;

snout produced, conical; jaws very long, each armed with 1 series of

very small teeth with the points directed backward; maxillary short, with

teeth
; many small teeth on the palate. Gill membranes free and separate.

Scales not very small; lateral line incomplete. Dorsal behind ventrals

and behind middle of body ;
dorsal and anal extended backward. Intes-

tinal canal short. One species. (Lucius, pike ; Charax, used for Characin. )

569. LUCIOCHARAX INSCULPTUS, Steindachner.

Head 3; depth 6
; eye 9 in head. D. II, 8 ;

A. Ill, 9 ;
P. 20

;
scales 44, 10

in transverse series, the lateral line on 20 to 24. Body elongate ;
all the

bones of the head sculptured; snout long and narrow. Grayish, sides

silvery, a black spot edged with pale at base of caudal. Length a foot.

Rio Magdalena and Eio Mamoni, (near Panama). (Steindachnei.)

(insculptus, chiseled.)

Luciocharax insculptus, STEINDACHNEK, Fisch-fauna des Magdalenen-stromes, 67, 1878, Rio Mag-
dalena and Rio Mamoni.

Suborder GYMNONOTI.

Body more or less elongate and eel-like, with many vertebrae. Shoulder

girdle suspended from the skull; parietal bones distinct, largely in con-

tact; pterotic normal; symplectic bone present; opercular bones com-

plete ;
mouth with its upper edge formed chiefly by the premaxillaries ;

no praecoracoid or interclavicles; anterior vertebras united, modified, and

with the ossicula auditus, as in the Nematognathi and the other Plectospon-

dyli. Superior pharyngeal bones simple. Dorsal fin wanting or reduced

to an adipose strip. Vent near the head, the anal fin being exceedingly
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long. Scales small or wanting. Ribs well developed. Air bladder pre-

sent, double. Stomach with a blind sac and pyloric cosca. Ovaries with

oviducts. Fresh-water fishes from South America, about thirty species

being known. The group is divisible into two families quite diverse from

each other, the one containing the singular Electric Eel, (Electrophorm

electricus), which Cope regards as intermediate between the eel-like Silu-

roids, (Clariidce), and the Eels. In this group the maxillaries are rudi-

mental and the form decidedly eel-like. The remaining species, consti-

tuting the suborder Gymnonoti, resemble the Characins rather than the

Eels, and have no appreciable relationships to the latter. It seems to us

unlikely that any of the Eels are descended from fishes like the Gymnon-

oti, with the anterior vertebrae modified. The eel-like form of Electro-

phorus is probably the result of independent skeletal degradation. (Gym-

notidce, Giinther, Cat., vm, 1-11, 1870.) (yv/j.voc, naked; vwrof, back.)

Family XL. GYMNOTID^E.

Body elongate, compressed, covered with rather small scales, the tail

much produced and usually ending in a point. Mouth small, the teeth

moderate, sometimes wanting, the margin of the upper jaw formed partly

by the maxillaries. Dorsal fin absent or reduced to an adipose strip;

caudal fin rudimentary or wanting; no ventrals. Vent close behind the

head, the anal fin very long. Genera 6; species 30; abounding in the

rivers of South America, with the Characinidcv, to which group they are

probably most closely related. (Giinther, Cat., vm, 1-9, 1870.)

a. Tail ending in a point without fins; no trace of dorsal fin.

6: Each jaw with a series of conical teeth. GITON, 146.

ftb. Each jaw with a patch or band of very small teeth; eyelid covering the eye, without

free rim. EIQENMANNIA, 147.

146. GITON, Kaup.

Carapus, CUVIEB, Kgne Animal, Ed. I, 237, 1817, (in part ; macrourus, fasciatus, etc.).

Campus, MULLER & TROSCHEL, Horse Ichthyol., in, 13, 1845, (restricted totfasciatus ;
not Carapus,

Rafinesque).

Giton, KAUP in DUMRIL, Analyt. Ichth., 201, 1856, (fasciatus; no description.)

Snout of moderate length, depressed. A series of conical teeth in each

jaw. Lower jaw projecting. Anterior nostrils wide, in the upper lip.

No trace of caudal or dorsal fin. Vent below the gill opening, (yeiruv,

neighbor.)
570. GITON FASCIATUS (Pallas).

(CARAPO.)

Eye very small
;
scales moderate. Anal beginning below point of pec-

toral; teeth
!J~-^!.

Color dusky, the young with irregular dark cross-

bars, which break up into spots with age. Guatemala to Rio de la Plata;

generally abundant, especially in South America; recorded from Rio

Matagua and Grenada, (fasciatus, banded.)

Carapo, MARCGRAVE, Hist. Pise. Bras., 170, 1G48, Brazil.

Gymnotus fasciatus, PALLAS, Spicilegia Zool., vn, 35, 1769, anal rays about 180, fresh waters of

America.

Gymnotus albus, PALLAS, I. c., 36, 1769, Surinam.

Gymnotus brachiurus, BLOCK, pi. 157, fig. 1, 1787.
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GymnonolHS carapo, BLOCH, Naturg., pi. 157, fig. 2, 1787; BLOCK & SCHNKIDER, Ichth., 521, 1801,

;ui;il rays 193, fresh waters of America, (after fascialus, Pallas).

(,'>/ntiitns}iHtar>1, IiACKi'KPE, Hist. Nat. Poiss., n, 17G, 1801, Brazil.

Cantjim imrqinlitlnatits, VALENCIENNES, in d'Orb. Voy. Amer. Merid. Poiss., pi. 14, 1839.

C<mqin*fasciatutt, GrNTHER, Cat., VIII, 9, 1870.

147. EIGENMANNIA, Jordan & Evermann, new generic name.

<V///,A,;>.s, EIGENMANN, Ann. N. Y. Ac. Sci., vn, February, 1894, 625, (JmmbolUi) ; preoccupied in

WORMS.

This genus differs from Gymnotus or Sternopygus, only in not having
the orbital rim free. No trace of dorsal or caudal. Mouth mod-

erate, the jaws subequal, both with a patch or band of small villifonn

teeth
;
a patch of minute teeth on each side of palate; snout moderate;

anterior nostrils on upper side of head; vent behind the orbit. Only
one species in our waters. (Named for Dr. Carl H. Eigenmann, in recog-

nition of his excellent work on the fresh-water fishes of South America.)

571. EIGENMANNIA HUMBOLDTI (Steindachner).

(MACANA.)

Head 1| in greatest depth; P. 18, its length If in head. A. 24. Body
strongly compressed, the snout pointed. Eye without free margin, its

diameter 2 in snout, which is 3 in head. Mouth small, the jaws equal, the

upper as long as eye. Anal beginning below upper ray of pectoral ;
vent

under posterior edge of interopercle ;
scales largest near front of second

half of body, along lateral line
;
scales on nape very small. Length li feet.

RioMagdalenaandRioMamoni, (near Panama). (Steindachner.) (Named
for Alexander von Humboldt.)

Slernopygus humboldti, STEINDACHNER, Fisch-fauna des Magdalenen-Stromee, 55, 1878,Rio Mag
-

dalena.

We next append four orders of fishes which agree in the degradation of

the skeleton and in the eel-like form of the body, this form being pro.

duced by the development of a great number of vertebrae, and the corre-

sponding deterioration of the fins and their basal segments. These fishes

are all probably descended from extinct soft-rayed fishes, but the line of

descent is not yet traced. We put them in this place in the series because

less interruption seems to be caused by doing so than would result from

interpolating them elsewhere.

Order O. SYMBRANCHIA.
Body eel-shaped; premaxillary, maxillary, and palatine bones well

developed and distinct from each other, as in ordinary fishes. Shoulder

girdle joined to the skull in typical species, (in one family, Amphipnoidd',

distinct from the skull as in the eels). No mesocoracoid
; symplectic

present or absent; scales minute or wanting; no paired fins; vertical

fins rudimentary, reduced to folds of the skin; vent at a great distance

from the head; gill openings confluent in a single slit
;
no air bladder;

stomach without blind sac or pyloric cosca
;
ovaries with oviducts

;
skull

solid, the bones firmly united; vertebne numerous, the anterior unmodi-

fied. Eel-like fishes, widely distributed in warm seas and in fresh waters.
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The species are few, but highly diversified in structure, constituting two
suborders and four families. They are probably related to the Apodes, but

this is not certain, and in the structure of the head they approach more

nearly to the true fishes, they represent degraded rather than primitive

types, and the line of their descent is as yet unknown. It is not even

certain that the forms grouped in this order are closely related. Cope
makes two orders of them, Ichthyocephali, (Monopteridce), and Holostomi,

(AmpMpnoidce of Gill, and fiymbranchidcc) . But Dr. Gill has shown that the

SymbranchidcB belong rather with the Monopteridae. (Symbranchidce, Giin-

ther, Cat., vra, 12-18, 1870.) (f<5v, together; fipayxta, gills.)

ANALYSIS OF FAMILIES OF SYMBRANCHIA.

a. Symplectic present.

b. Shoulder girdle connected to the skull by a bony post-temporal ; vent behind the mid-
dle of the body ;

vertebrae about 80 + 55
; gills well developed ; palatine teeth in a

band
; gills without peculiar modification. SYMBRANCHID^, XLI.

Family XLI. SYMBRANCHIAE.

(THE SYMBRANCHOID EELS.)

Body eel-shaped, naked, the abdomen very long, longer than the tail;

shoulder girdle attached to the skull by a well-developed, bifurcate post-

temporal ;
snout short

; eyes small, anterior
;
teeth small

; palatine teeth

in a band; gills well developed ; gill openings confluent in a narrow slit;

4 gill arches; no accessory breathing sac
; gill membranes free from the

isthmus. Fresh water fishes, 1 genus and 3 species known. (Symbran-

chidce, gennst Symbranchus, Gunther, Cat., vm, 15-17, 1870.)

148 SYMBRANCHUS, Bloch.

Symbranchm, BLOCH, Ichthyologia, ix, 87, 1795, (marmoratm~).

Unibrancliaperiura, LACEPEDE, Hist. Nat. Poiss., V, 658, 1803, (marmoratus).

Ophisternon, MCCLELLAND, Calcutta Journ. Nat. Hist., v, 197, 1845, (bengalensw).

Tetrabranchus, BLEEKEB, Nat. Tyds. Ned. Ind., u, 69, 1862, (microphthalmus).

Characters of the genus included above. Three species known, two
from India, and the following, (f vv, together ; ppdyx, gill.)

572. SYMBRANCHUS MARMORATUS, Bloch.

Snout short, rounded or pointed ; eyes small, rather close to the end of

the snout. Gill opening narrow, not extending to the edge of the ventral

surface, generally transverse, arched, frequently appearing as a longitu-
dinal slit unless drawn out. Vertebrae 79 -f- 57. Color brownish, variously

marbled, sometimes immaculate. Tropical America, in streams from the

Amazon northward to southern Mexico and St. Lucia
; generally abundant.

Recorded northward from Vera Cruz, Trinidad, St. Lucia, Lake Peten,

Huamuchal, Rio Chisoy, etc.

SymbranchuK marmorafm, BLOCH, Ichthyologia, ix, 87, pi. 418, 1795
; GtfNTHER, Cat., vni, 15, 1870.

Symbranchus immaculatus, BLOCH, 1. c.
, pi. 419, fig. I.

Synbranchus transversalis, BLOCH & SCHNEIDER, 524, 1801, Guinea, after Gronow.

Unibranchapertura grisea, marmorata, immaculata, and lineata, LACEPEDE, Hist. Nat. Pass., v, 658,

1)803, Surinam.
Synbranthus fuliginosus, RANZANI, Nov. Comm. Ac. Sci. Inst. Bonon., iv, 75, plate 11, fig. 1,

1840, Brazil.
Mursena lumbricus, GRONOW, Catalogue Fishes, 18, 1854, Sea of Guinea.
Symbranchus vittatus, CASTELNAU, An. Amer. Sud., 84, pi. 44, fig. 3, 1855, Rio de Janeiro.
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Order P. CARENCHELYI.

(THE LONG-NECKED EELS.)

Teleost fishes with the iutermaxillaries (premaxillaries), and supra-
maxillaries (maxillaries), developed and united by suture, and immov-

ably connected with the cranium; branchial apparatus as in Apodes;
scapular arch remote from the skull, and the body anguilliform. This

order includes a single family, Derichthyidw, lately discovered in the

deep seas. (Gill.) (/capa, head; t-y^f/i^, eel.)

Family XLII. DERICHTHYID^E.

Body anguilliform, slender, with a neck-like contraction between the

head and pectoral fins, and submedian anus. Scales absent, the skin being

perfectly smooth. Lateral line commencing on the side, behind the head,
near the back, but submedian behind. Head oblong, oval. Eyes in the

anterior half of the head. Nostrils lateral, in front of the eyes, neither

tubular. Mouth with the cleft little oblique, extending behind the eyes.

Jaws well developed, maxillaries approximated to the front of the vomer

and attenuated backwards. Mandible moderately stout
;
the dentary with

the coronoid process moderate and not far from posterior end. Teeth

conic, in cardiform bands on the jaws and vomer. Lips moderate.

Tongue moderate. Preorbital bones and opercular apparatus moderately

developed ; operculum inserted rather low on the hyoniandibular by a

peduncle, horizontally oblong, with-emarginate upper edge and convex

lower one; suboperculum curved and applied below operculum ; iuteroper-

culum long, connected in front with angle ofjaw and behind with front of

euboperculum ; preoperculum moderate. Branchial apertures lateral;

vertical slits in front of pectorals. Branchiostegal rays in small number,

(about 6), rather slender and curved upwards behind the opercula. Dor-

sal, anal, and caudal confluent in an uninterrupted fin
;
dorsal commenc-

ing far behind the head
;
anal commencing about midway between snout

and end of tail or middle of body; caudal pointed and reduced. Pectorals

inserted nearer the breast than back, narrow and rather long, with about

10 or 11 fine ray s, a4id bent forward. Branchial arches slender
; glossohyal

moderately long ; urohyal very slender and pointed ;
first basibranchial

very long; second and third basibranchials moderate; epipharyngeals
reduced to a pair (?); hypopharyngeals long and closely appressed and

superincumbent on the rudimentary fifth arch. One species known, an

eel like fish, from the abysses of the Atlantic. (Gill.)

(Derichihyidse, GILL, Amer. Nat., xvm, 1884, 433.)

149. DERICHTHYS, Gill.

Derichlhys, GILL, American Naturalist, xvm, 1884, 433, (serpenlinus).

The generic characters are included in the family diagnosis above.

(depij, neck; i%0i>(;, fish.)

573. DERICHTHYS SEIIPENTINUS, Gill.

Body stout, somewhat compressed, especially behind vent
; greatest

height in region of vent, nearly equal to head; its postanal portion

equal to distance from vent to posterior margin of orbit. Head small,
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snake-like, its resemblance to that of a serpent being enhanced by the

contracted neck-like appearance of the anterior portion of the body ;
its

anterior portion depressed, the outline from above abruptly truncate;

width of tip of snout considerably greater than interorbital space.

Lower jaw narrower and included; upper jaw projecting beyond its tip

a distance nearly equal to diameter of eye. Length of snout one-third

that of head. Cleft of mouth extends behind eye a distance equal to or

slightly greater than diameter of orbit. Nostrils elongate, the exterior

slit occupying the middle third of the space between anterior margin of

orbit and tip of snout. Length of neck four-fifths that of head, equal
to distance from posterior limit of nostril to posterior portion of head.

Pectorals inserted high up, almost in median line, and composed of 2 or

3 flexible, filiform rays. Origin of dorsal about midway between vent

and tip of snout, the fin composed of flexible, delicate rays, not suffi-

ciently differentiated from the thin membrane to be easily counted,

those rays being longest in region above vent. Vent nearly median;
anal fin beginning immediately behind vent, similar in height and

appearance to dorsal fin, which it apparently joins at tip of tail. No
ventrals. Lateral line inconspicuous, with minute pores, though its

location is emphasized by the lancelet-like arrangement of the muscular

fibers. Length of type 8 inches
;
of head, \ inch

;
of region in advance

of pectorals, 1 inch; greatest height, seven-sixteenths of an inch.

Color, in life, ruddy brown
;
in alcohol, light yellow. (Goode & Bean.)

A single specimen known, (serpentinus, like a snake.)

Dericlithys serpentinus, GILL, Amer. Nat., xvin, 1884, 433, Gulf Stream, Albatross Station

2094, in 1022 fathoms. (Coll. Albatross.) GOODE & BEAN, Oceanic Ichthyology, 161, fig.

169, 1895.

Order Q. APODES.

(THE EELS.)

Teleost fishes with the premaxillaries atrophied or lost, the maxillaries

lateral, and the body anguilliform and destitute of ventral fins. The

most striking feature is the absence of the premaxillaries, taken in con-

nection with the elongate form and the little development of the scapular

arch, which is not attached to the cranium. Other characters not con-

fined to the Apodes are the following : The absence of the syrnplectic bone,
the reduction of the opercular apparatus and of the palatopterygoid arch,

the absence of ventral fins, the absence of the mesocoracoid or praecora-

coid arch, and the reduction or total absence of the scales. There are no

spines in the fins, the gill openings are comparatively small, and there

are no pseudobranchise. The vertebrae are in large number * and none

* Numbers of vertebrse in Apodes.

Mur&nesox coniceps 40 + 71 = 111. Lycodontis miicolor 65 -f 71= 136.

Anguilla anguilla 46 + 70 = 116. Mwrtena Helena 70 + 71 = 141.

Echidna catenate 65 + 51 = 116. Ophichthm gomesi 45 + 96= 141.

Lycodontis meleagi-is 60 + 60= 120. Lycodontis ocellatus 48+ 94= 142.

Lycodontis nebulomis 65+ 57 = 122. Lycodontis moringa 65 + 79 = 144.

Lycodontis undulatus 64 + 68= 132. Synaphobranchus pinnalus 31 + 115= 146.

Ophichthus oceUatus 52 + 82 = 134. Leptocephalus conger 55 + 99= 154.

Echidna zebra 97 + 38 = 135. Gordiichthys irretUus 125 + 100= 225.



Jordan and Evermann. Fishes of North America. 345

of them are specially modified. The tail is isocercal
;
that is, with the

caudal vertebrae remaining in a straight line to its extremity, as in the

embryos of most fish, and in the Anacanthini.

We begin our discussion of the eels with the forms which seem nearest to

the primitive stock from which the members of the group have descended.

It is evident that among the eels, the forms of simplest structure, as Uro-

pterygius, Channomunma, and Sphagebranchus are not in any sense primitive

forms, but the results of a long continued and progressive degeneration,
so far as the fins and mouth parts are concerned. The Apodes are proba-

bly descended from Isospondylous or Iniomous types, possibly from ances-

tors of the Anacanthini, and their divergence from typical forms is, in

most respects, a retrogression.* (a, without ; irovs, foot, from the absence

of ventral fins.)

(Mursenidse, GUNTHER, Cat., viu, 19-145, 1870.)

FAMILIES OF APODES.
ENCHELYCEPHALI :

a. Gill openings well developed, leading to large interbranchial slits
; tongue present ; opercles

and branchial bones well developed ; scapular arch present.

b. Skin covered with rudimentary embedded scales, usually linear in form, arranged in

small groups, and placed obliquely at right angles to those of neighboring groups;

pectorals and vertical fins well developed, the latter confluent about the tail
; lateral

line present ; posterior nostril in front of eyes ; tongue with its margins free,

c. Gill openings well separated ; branchiostegals long, bent upwards behind.

d. Gill openings lateral and vertical
;
snout conic, the jaws not very heavy ; gape

longitudinal ; lips thick
;
lower jaw projecting ; teeth in cardiform bands

on jaws and vomer
; eggs minute. ANGUILMDJE, XLIII.

dd. Gill openings horizontal, inferior.

e. Snout very blunt, with very strong jaws; gape transverse; lips obsolete;

teeth blunt, in one series, on jaws only. SIMENCHELYIDJE, XLIV.

ee. Snout conical and slender, the jaws of moderate strength ; gape lateral;

lips obsolete
; tongue but little developed ;

teeth acute, in bands on

jaws and vomer. ILYOPHID.K, XLV.

cc. Gill openings inferior, very close together, apparently confluent ; branchiostegal

rays abbreviated behind
;
head conical

; tongue small ; posterior nostrils in

front of eye. SYNAPHOBHANCHJD.E, XLVI.

bb. Scales wholly wanting ; eggs (so far as known) of moderate size, much as in ordinary
fishes.

/. Tip of tail with a more or less distinct fin, the dorsal and anal fins con-

fluent around it
;
the tail sometimes ending in a long filament.

Coloration almost always plain, brownish, blackish, or silvery, the

fins often black-margined.

g. Posterior nostril without tube, situated entirely above the upper lip.

h. Tongue broad, largely free anteriorly and on Bides
; vomerine

teeth moderate.

t. Pectoral fins well developed ; body not excessively elon-

gate ;
lower jaw not projecting ;

anterior nostril

remote from eye. LEPTOCEPHALID^E, XLVII.

hh. Tongue narrow, adnate to the floor of the mouth or only the

tip slightly free
;
vomerine teeth well developed, some-

times enlarged.

j. Jaws not attenuate and recurved at tip ; gill openings
well separated ;

antefior nostrils remote from eye.

- *For a detailed account of the species of Apodes, see "A Preliminary Review of the Apodal
Fishes or Eels," Kept. U. S. Fish Comm., 1888, (first published June 14, 1892), pp. 581-677, by
David Starr Jordan and Bradley Moore Davis.
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k. Pectoral fins well developed ; skin thick ; skeleton

firm
;
snout moderate

;
tail not ending in a

filiform tip. MUR;ENESOCID;E, XLVIII.

kk. Pectoral fins wholly wanting ; snout and jaws
much produced, the upper longer ; jaws
straight ;

skin thin, the skeleton weak ; tail

ending in a filiform tip ; gill openings small,

subinferior; teeth sharp, subequal, recurved;
a long series on the vomer

; deep-sea eels,

soft in body, black in color.

NETTASTOMIDJE, XLIX.

jj. Jaws long and slender, tapering to a point, recurved

at tip ;
nostrils large, both pairs close in front of

eye ; gill openings convergent forward, separate
or confluent

; pectorals and vertical fins well

developed ; membranes of fins thin, not envelop-

ing the rays ;
skeleton well developed ; deep-sea

eels. NEMICHTHYID^E, L.

gg. Posterior nostril close to the edge of the upper lip ; tongue more
or less fully adnate to the floor of the mouth ;

teeth subequal.

MYRIDjE, LT.

ff. Tip of tail without rays, projecting beyond the dorsal and anal fins (not

filiform) ; posterior nostril on the edge of the upper lip ;
anterior

nostril near tip of snout, usually in a small tube
; tongue usually

adnate to the floor of the mouth. Coloration frequently varie-

gated. OPHICHTHYID5!, HI.
COLOCEPHALI :

aa. Gill openings small, roundish, leading to restricted interbranchial slits
; tongue wanting;

pectoral fins (typically) wanting ; opercles feebly developed ;
fourth gill arch modi-

fied, strengthened, and supporting pharyngeal jaws.
1. Scapular arch obsolete or represented by cartilage ;

heart not far back
; pectot als want-

ing ;
skin thick

;
coloration often variegated. MURJSNID^E, tin.

Suborder ENCHELYCEPALI.

(THE EELS.)

The characters of this group are given above. (gygeAvc, eel; KegxiMj,

head.)

Family XLIII. ANGUILLID.E.

(THE TKUE EELS.)

The true eels or Anguillidce are characterized by their scaly skin in

association with a conical head and a general resemblance to the Congers.

The group is thus diagnosed by Dr. Gill :

Enchelycephalous Apodals with conical head, well-developed opercular
apparatus, lateral maxillines, cardiform teeth, distinct tongue, vertical
lateral branchial apertures, continuous vertical fins, with the dorsal far

from the head, pectorals well developed, scaly skin, and nearly perfect
branchial skeleton.

The Anguillidce approach more nearly than most of the other eels to the

type of the true fishes. In one respect, that of the minute ova and con-

cealed generation, however, they differ widely from these. The single

genus of living Anguillida is widely diffused in temperate and tropical
waters. Unlike the other eels the Anguillidcv freely ascend the rivers,

descending to the sea for purposes of reproduction. One genus, with 5 or

more valid species. (Murccnidce, genus Anguilla, GUNTHER, Cat., vm,23
to 37, 1870.)

a Dorsal fin inserted well behind base of pectorals, shoulder girdle well developed ;
lower

jaw projecting. ANGUILLA, 150.
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150. ANGUILLA, Shaw.

(EELS.)

Anguilla, SHAW, General Zoology, iv, 15, 1804, (angnilla).

MunDHt, HLKEKER, POET, etc., (taking as typo Mursena angnilla, the first species mentioned by
AHTEDI under Mitr.-ma).

Body elongate, compressed behind, covered with embedded scales

which are linear in form and placed obliquely, some of them at right

angles to others. Lateral line well developed. Head long, conical,

moderately pointed, the rather small eye well forward and over the angle
of the mouth. Teeth small, subequal, in bands on each jaw and a long

patch on the vomer. Tongue free at tip. Lips rather full, with a free

margin behind, attached by a frenum in front. Lower jaw projecting.
Gill openings rather small, slit-like, about as wide as base of pectorals
and partly below them. Nostrils superior, well separated, the anterior

with a slight tube. Vent close in front of anal. Dorsal inserted at

some distance from the head, confluent with the anal around the tail.

Pectorals well developed. Species found in most warm seas, (the eastern

Pacific excepted), ascending streams, but mostly spawning in the sea.

The eels often move for a considerable distance on land, in damp grass.

Waterfalls, dams, and other obstructions are often passed in this way.
It is thought that the eel spawns only in the sea, the female dying after

having once produced ova. The females are larger than the males, paler
in color, with smaller eyes and higher fins. Eels are among the most
voracious of fishes. " On their hunting excursions, they overturn alike

huge and small stones, beneath which they find species of shrimp and

crayfish, of which they are excessively fond. Their noses are poked into

every imaginable hole in their search for food, to the terror of innumera-

ble small fishes." (W. H. Ballou.) The single American species differs*

slightly from the European Anguilla anguilla (Linnaeus), (anguilla, the

eel.)

*As is shown in the following analysis:

a. Distance between origin of dorsal and vent to 1% in head ; pectoral 3 to 3% in head ;

head 2 to 2 in trunk; upper jaw 3% to 4% in head. Yellow, brown, or black,

underparts paler. ANGUILLA.

aa. Distance between origin of dorsal and vent 1 to 2 in head
; pectoral 2| to 3jl in head

;

head 2 to 2% in trunk; body more robust and trunk slightly shorter than in

anguilla, otherwise similar. CHRYSYPA, 568.

Dr. GUnther states that a specimen of the European eel from New Jersey is in the Liver-

pool Museum. There is no other American record, and this must be regarded as very
questionable.

Dr. Seth E. Meek, (Bull. U. S. Fish Comm., 1883, 430), after a careful comparison of American
and European eels, concludes that " in American specimens the dorsal lin is proportionately
farther from the end of snout, making the distance between front of dorsal and front of anal a

little shorter than in European specimens. Otherwise no permanent difference seems to exist.

We should not, therefore, in my opinion, consider the two as distinct species, but rather as

geographical varieties of the same species."
In A. chrysypa, according to Dr. Meek, the distance from tip of snout to front of dorsal is, on

an average, ,33> of the length; the distance from front of dorsal to front of anal, .09%, or

less than length of head, (.12^).
In the European Ainjuilla anguilla the first distance is .30%, the second, .13%, or a little more

than length of head (.13^). 'Cuban specimens, (Anyuillx cnhmia, Kaup), agree fully with A.

chrysypa, as also Texan ones (Anijuilla
"
tyrannnx" or "tewna"). Probably our eel should be

regarded as a subspecies, (chrysypa), of A. anguilla.
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574. ANGTJILLA CHRYSYPA,* Rafinesque.

(AMERICAN EEL
;
FRESH WATER EEL.)

Distance from front of dorsal to vent 1^ to 2 in head
; pectoral 2f to

3| in head; head 2 to 2 in trunk. Form rather robust. Brown, nearly

plain, often tinged with yellowish ; paler below, the color extremely
variable. Length 4 or 5 feet. Atlantic coast of the United States; very
abundant from Maine to Mexico; ascending all rivers south of Canada
and east of the Rocky Mountains and resident throughout the Missis-

sippi Valley. Common in the West Indies. Not found in the Pacific. A
food-fish of importance, (^ptxrof, gold ; VTTO, below.)

Anguttla chrysypa, RAFINESQUE, Amer. Month. Mag. & Grit. Rev., 1817, 120, Lake George ;
Hud-

son River; Lake Champlain.
Aiiguilla blephura, RAFINESQUE, Amer. Month. Mag. & Grit. Rev., 1817, 120, Long Island.

Anguilla laticauda, RAFINESQUE, Amer. Month. Mag. & Grit. Rev., 1817, 445, Ohio River.

Anguilla aterrima, RAFINESQUE, Ich. Ohiensis, 78, 1820, Tennessee and Cumberland rivers.

Anguilla xanthomelas, RAFINESQUE, Ich. Ohiensis, 78, 1820, Ohio River.

Anguilla lutea, RAFINESQUE, Ich. Ohiensis, 78, 1820, Ohio River.

Mursena rostrata, LE SUEUR, Journ. Ac. Nat. Sci. Phila., 1821, 81, Cayuga Lake.
Mursena bostoniensis, LE SUEUR, Journ. Ac. Nat. Sci. Phila., 1821, 81, Boston.
Muriena serpentina, LE SUEUR, Journ. Ac. Nat. Sci. Phila., 1821, 82, Newport, Rhode Island.

Mursena macrocephqla, LE SUEUR, Journ. Ac. Nat. Sci. Phila., 1821, 82, Saratoga, New York.

Mureena argentea, LE SUEUR, Journ, Ac. Nat. Sci. Phila., 1821, 82, Boston Bay.
Anguilla tenuirostris, DEKAY, Fishes N. Y., 310, 1842, New York.

Anguilla novseorleanensis, KAUP, Apodes, 43, fig. 33, 1856, New Orleans, Louisiana.

Anguilla punctaii?sima, KAUP, Apodes, 44, 1856, Niagara River.

Anguilla cubana, KAUP, Apodes, 44, 1856, Cuba.

Anguilla novteterrse, KAUP, Apodes, 45, fig. 35, 1856, Newfoundland.

Anguilla texana, KAUP, Apodes, 45, fig. 36, 1856, Texas.

Anguilla wabashensis, KAUP, Apodes, 46, 1856, Wabash River.

Anguilla tyrannus, GIRARD, U. S. and Mex. Bound. Surv., 75, 1859, Rio Grande.

Anguilla rostrata, DE KAY, Fishes N. Y., 312, 1842.

Mursena cubana, POEY, Synopsis, 421, 1868.

Anguilla anguilla roslrala, MEEK, Bull. U. S. Fish Comm., in, 1883, 430.

Anguilla chrysypa, JORDAN & DAVIS, Review of Apodal Fishes, 668, 1892.

Family XLIV. SIMENCHELYIDJE.

(THE SNUB-NOSED EELS.)

This family contains a single species, a large deep-sea eel, parasitic in

larger fishes, having the general characters of Anguilla, but with the

form of the head strikingly different. The following diagnosis is given

by Dr. Gill:

Apodal fishes with a blunt snout, transverse, anterior mouth, massive

jaws with an acrodont dentition, and inferior longitudinal branchial slits

moderately far apart from each other.

*Among the multitudes of American eels examined by us we have been unable to detect

specific differences. As all these specimens differ in a slight degree from any we have seen
from Europe, we may provisionally recognize the American form under its oldest name, Anguilla
chrysypa, as a distinct species. As these differences are slight, it is not unlikely that interme-
diate forms may occur, in which case the American form may stand as var. chryaypa. Dr. Bean
records in the "Nineteenth Report of the Commission of Fisheries of New York," page 280,
five individuals from Great South Bay, Long Island, which he thinks may represent Anguilla
argentea (Le Sueur). These specimens are described as having "large eyes, short snout, and
long pectoral fins as compared with the common form, silvery gray above with a clear satiny
white abdomen separated from the color above by the lateral line." These specimens are very
interesting because they were found "to be males with the generative glands so well developed
as to leave no doubt concerning the sex."
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The skin has the peculiar rudimentary scales of AnguUIa; the teeth are

blunt, uniserial, on the edge of the jaws only, and there are no lips.

151. SIMENCHELYS, Gill.

Simenchelys, GILL, in GOODE & BEAN, Bull. Essex Inst., 27, 1879, (parasiticus).

Conchoynathm, COLLETT, Bull. Soc. Zool. France, 122, 1889, (grhiialdii).

Body eel-shaped, covered with linear embedded scales, disposed at right

angles as in Ancjuilla. Lateral line present, faint. Head very short,

rounded, very blunt anteriorly, slightly compressed. Mouth small,

entirely anterior. Premaxillaries and maxillaries of each side coalesced

and separated from those of the other side by the ethmoid. Jaws equal,
their edges hard, provided with a single series of small, rounded, close-

set, incisor-like teeth. No vomerine teeth. Tongue broad, somewhat
free anteriorly. Mandible very deep and strong. Operculum saber-shaped.
Gill openings very small, inferior, longitudinal, well separated, situated

in front of the pectorals and below them. Both nostrils large, the anterior

with a slight rim, but no tube. Lips full. Pectorals short; vertical fins

confluent around the tail, the dorsal beginning not far behind pectorals;
vent in front of anal, near middle of body. One species known,

pug-nosed; ey^e^vf, eel.)

575. SIMENCHELYS PARASITICUS, Gill.

Eye 1| to 2 in snout
; pectoral 2| in head

;
head 4 to 4 in trunk

;
tail a

head's length longer than head and trunk
;
anterior profile of head bluntly

rounded; angle of mouth at a point half way between the tip of snout

and anterior edge of eye; body stout, the depth at vent about equal to

length of head
;
dorsal beginning about a head's length behind gill open-

ings; color dark brown, nearly plain. Length about 2 feet. Offshore

banks, in deep water, south of Newfoundland
;
also recorded from the

Azores
;
abundant

;
often found burrowing in the flesh of the halibut,

(whence the name^aras^tcws, parasitic.)

Simenchelys parasiticus, GILL MS., in GOODE & BEAN, Bull. Essex, Inst., 27, 1879, Newfound-
land Banks

; BEAN, Proc. U. S. Nat. Mus., 1880, 113; JORDAN & GILBERT, Synopsis, 363,

1883 ; GPNTHER, Voy. Challenger, xxn, 252, 1887
;
JORDAN & DAVIS, I. c., 670.

Conchognathus grimaldii, COLLETT, Bull. Soc. Zool. France, 122, 1889, Azores.

Family XLV. ILYOPHID^E.

(THE OOZE EELS.)

This family contains a single species with characters intermediate

between the Simenclielyida* and the Synaphobranchidas, combining the gen-

eral physiognomy of SynapJio'brancJius with the separate gill slits and

long-bowed branchiostegal rays of Simenchelyidce. Deep-sea eels from the

eastern Pacific.

152. ILYOPHIS, Gilbert.

Hyophis, GILBERT, Proc. U. S. Nat. Mus., 1891, 351, (brtmneus).

Body scaly ; pectorals well developed ;
lateral line prominent ; gill slits

horizontal, inferior, well separated ;
nostrils lateral, the posterior imme-

diately in front of the eye, the anterior with a short tube, near tip of
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snout. Maxillaries as in Synaphobranchus ;
the clamping processes closely

appressed to the side of the vomer behind its head; lower jaw strong,

apparently with the coronoid process well developed ;
series of teeth on

head and shaft of vomer continuous
;
no lips ; tongue little developed,

with narrow free margin ; branchiostegal rays 15 in number, (as deter-

mined without dissection), not shortened, some of them curved around

and above the opercle. Dorsal, anal, and caudal confluent, rather high,

the rays clearly visible through the skin
;
dorsal beginning well forward,

its origin immediately behind the base of pectorals ; origin of anal near

end of anterior third of body. (At>f, ooze
j b<j>ig, snake.)

576. ILYOPHIS BRUNNEUS, Gilbert.

Body narrow, compressed throughout ;
snout and jaws slender

; gape
one-half length of head, extending beyond the eye for a distance less than

the diameter of the latter
; maxillary teeth small, bluntly conic, in nar-

row bands
j
teeth on vomer large, conic, those on shaft of vomer in a single

row
;
teeth in mandible in narrow band, those on the inner series enlarged

and retrorse though less than half the size of the vomerine teeth
;
front of

pupil over end of second third of length ofjaw ; gill slits narrow, inferior,

horizontal, crescent-shaped, about equaling horizontal diameter of eye,

their lower (anterior) ends separated by a distance equal to their own

length, their upper (posterior) ends by 1| times that distance
;
head 2 in

trunk
;
head and trunk 3 in total length ; pectorals small, 6 in head, rays

evident; scales very fine, arranged in groups at right angles to one

another ;
lateral line running high anteriorly, its pores white and con-

spicuous. Color brown, the fins, lower side of head, and branchial regions
darker. (Gilbert.) Length 15 inches. One specimen, from Chatham

Island, Galapagos Archipelago, in 634 fathoms, (brunneus, brown.)

Ilyophis brunneus, GILBERT, Proc. U. S. Nat. Mus., 1891, 352, Chatham Island ;
JOBDAN &

DAVIS, 1. c., 670. (Coll. Albatross.)

Family XLVI. SYNAPHOBRANCHID^E.

This group consists of deep-sea eels, differing from the Anyuillida; in

having the gill openings externally confluent into a single slit. The fol-

lowing diagnosis is given by Dr. Gill :

Enchelycephalous Apodals with conic, pointed head, moderate opercu-
lar apparatus, lateral maxillines, cardiform teeth, distinct tongue, inferior
branchial apertures discharging by a common aperture, continuous ver-
tical fins, pectorals well developed, scaly skin, and nearly perfect branchial
skeleton.

Body eel-shaped, covered with linear, imbedded scales placed at right

angles, as in Anguilla. Lateral line present. Head long and pointed, the

snout produced. Mouth very long, the eye being over the middle of its

cleft. Jaws about equal ;
teeth small, sharp, in a broad band in each jaw,

becoming a single series anteriorly ;
those of inner series in upper jaw and

of outer series in mandible somewhat enlarged ;
vomerine teeth in a nar-

row band anteriorly. Gill openings inferior, horizontal, close together,

convergent forward, somewhat confluent at the surface, but separated by
a considerable isthmus within. Branchiostegals peculiarly formed, in
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moderate number (about 15), attached to the sides of the compressed cera-

tohyal and ephiyal, slender, abbreviated, and moderately bowed, not

being curved up above the operculuiu. Tongue long, free only at the sides.

Nostrils large, the anterior with a short tube, the posterior before the

lower part of the eye. Pectoral well developed ;
dorsal low, beginning

behind vent; anal longer than dorsal, rather high, its rays slender,

branched, not imbedded in the skin
;
vertical fins confluent around the

tail. Vent near the anterior fourth of body. Muscular and osseous sys-
tems well developed. Stomach very distensible. Deep-sea fishes

;
two

genera with 6 or 8 species known. (Murcenidce, group Synaphobranchina,

Gunther, Cat., vm, 22-23.)

o. Dorsal fin low, beginning behind vent
;
vomerine teeth in a single patch ; pectorals long,

longer than the rather slender snout. SYNAPHOBHANCHUS, 153.

aa. Dorsal fin beginning close behind base of pectorals ;
vomerine teeth in two patches, one

behind the other
; pectorals short, not longer than the short snout.

HlSTIOBRANCHUS, 154.

153. SYNAPHOBRANCHUS, Johnson.

Synaphobranchus, JOHNSON, Proc. Zobl. Soc. London, 1862, 169, (kaupii).

Dorsal beginning behind vent. This genus contains two or three species,

deep-sea fishes from the Atlantic and Pacific. (avv&Qqg, united
; flpd-y^ia,

gills.)

577. STNAPHOBRANCHUS PINNATUS (Gronow).

Dorsal fin beginning J to i head's length behind vent
; maxillary reach-

ing a point almost opposite gill opening ;
head 3 to 3| in distance from

tip of snout to dorsal, i to f in trunk
;
snout 3 in head ; eye 2 to 2 in

snout; cleft of mouth 1| to If in head; pectorals 3 in head, their inser-

tion about equidistant from snout and anus. Uniform brown, vertical

fins darker behind, light-edged anteriorly ;
inside of mouth blue-black;

gill openings dark. North Atlantic and western Pacific, common about

the Madeiras, Canaries, etc., and also about the banks of Newfoundland
;

"a common resident of the deep waters of the offshore banks in 200 to

300 fathoms, where individuals are often taken on the fisherman's trawl

lines." The Japanese species, S. affinis, Gunther, is probably the same.

(pinnalus, feathered or finned.)

Mursena pinnata, GRONOW, Cat. Fish. Brit. Mus., 19, 1854, locality unknown.

Synaphobranchus kaupii, JOHNSON, Proc. Zool. Soc. Lond., 1862, 169, Madeira. (Coll. J. Y. John-

son.)

? Synaphobranchus affinis, GVNTHER, Ann. and Mag. Nat. Hist., xx, 1877, 445, Inosima, Japan.

Synaphobranchus pinnatus, GUNTHER, Cat., VIII, 23, 1870; GOODE & BEAN, Bull. Essex Inst., 2<i,

1879
; BEAN, Proc. U. S. Nat. Mus., 1880, 113

;
GOODE & BEAN, Bull. Mus. Comp. Zool., 222,

1883
; JORDAN & GILBERT, Synopsis, 364, 1883

; GUNTHER, Voy. Challenger, xxn, 253, 1887 ;

VAILLANT, Voyage Travailleur et Talisman, 89, 1888
;
JORDAN & DAVIS, I. c., 672.

154. HlSTIOBRANCHUS, Gill.

Histiobranchus, GILL, Proc. U. S. Nat. Mus., 1883, 255, (infernalis).

This genus is close to the preceding, from which it is distinguished by
the more anterior insertion of its dorsal. Two species have been described,
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perhaps identical with each other, (iariov, sail, i. e. dorsal fin;

gills ;
from the insertion of the dorsal.)

n. Pectoral fin longer than snout. BATHYBIUS, 578,

act. Pectoral fin shorter than snout. INFKBNALIS, 579.

578. HISTIOBRANCHUS BATHTBIUS, Giinther.

Pectoral fin longer than snout
; eye | or f of the length of snout

;
head

and trunk li in tail
;
dorsal commencing above or immediately behind

the pectoral, which is only i length of head; scales quite rudimentary,

lanceolate, imbedded in the skin
;
cheeks naked

;
dorsal and anal fins low,

especially the former. Uniformly black. (Giinther.) Northern and west-

ern Pacific in deep water, Bering Strait, off Japan, and off Cape of Good

Hope. One specimen obtained by Dr. Gilbert in Bering Sea in 1890,

(Albatross Explorations), (fiadvc, deep; /?iof, life.)

Synaphobranchus bathybius, GUNTHER, Ann. and Mag. Nat. Hist., xx, 1877, 445
;
and in Voy. Chal-

lenger, 254, pi. LXII, fig. b, 1887, off Yedo; North Pacific; Kerguelen Island.

Histiobranchus bathybius, JORDAN and DAVIS, Z. c., 673.

579. HISTIOBRANCHUS INFERNALIS, Gill.

Body moderately elongated and compressed ;
its height at the anus -fifc

of the length. Head 9 in total length, its width a little less than one-half

its length ;
snout moderate, less than greatest width of head

; eye moder-

ate, much less than one-half the snout
; upper jaw nearly one-tenth of

total length ;
lower jaw a little more. Dorsal commencing not far behind

vertical from the root of pectoral; anal inserted a little nearer tip of

snout than end of tail
;
both are moderately developed. Pectorals con-

siderably shorter than snout. Color in life almost uniform dark plum-
beous

;
in alcohol the trunk is dark yellowish brown, becoming almost

black on the abdominal region, as well as on the intermandibular integu-

ments and around the pectorals, while the dorsal and anal are whitish

except towards the posterior fourth of the length, where they are very
dark or blackish. A specimen, No. 33279, was taken by the Albatross at

station 2037, in 1,731 fathoms, 38 30' N. 69 8' W. (Goode & Bean.)

(infernalis, infernal, from its black color.)

Histiobranchus infernalis, GILL, Proc. U. S. Nat. Mus., 1883, 255, Gulf Stream, Lat. 38 30' N.,

Long. 69 W., in 1,731 fathoms. (Type, No. 33279. Coll. Albatross.) GOODE & BEAN, Oceanic

Ichthyology, 145, fig. 165, 1895.

Synaphobranchus infernalis, GUNTHER, Challenger Report, xxn, 254, 1887.

Family XLVII. LEPTOCEPHALID.E.

(THE CONGER EELS.)

This family includes those eels which are scaleless, and have the tongue
largely free in front, the body moderately elongate, the end of the tail

surrounded by a fin, the posterior nostril remote from the upper lip and
near front of eye, and the pectoral fins well developed. All the species
are plainly colored, grayish or dusky above, silvery below, and the dorsal

edged with black. Genera 3,* species about 15, found in most warm seas,

* As the osteology of most of the species is unknown, we can not say whether the MuriKnesocidse,
Echelidse, and Heterocongridse should really be separated from this group. Bleeker places al 1 these
genera with NeUastoma and Nemichthys, also in his family of Congroidei. Giinther approximate!?
Conger to Anguilla, while recognizing the allies of Mursenesox, Echetus, Heteroconger, and Nemichthys
as BO many distinct subfamilies. NeUastoma ho places with Neoconger and Mursenesox.
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usually at moderate depths. Most of the species undergo a metamorpho-
sis, the young being loosely organized and transparent, band-shaped and
with very small head. The body grows smaller with increased age,
owing to the compacting of the tissues. (Hurwnidcv, part, Giinther, Cat.,

vm, 37-44.)

a. Vumerino troth in bands, none of them canine-like
; lips thick.

b. Dorsal fin inserted at a point behind base of pectoral, but nearer pectoral than vent;
head with inconspicuous mucous cavities

; jaws with an outer scries of close-set

teeth, forming a cutting edge ; tail about half longer than rest of body.

LEPTOCEPHALUS, 155.

bb. Dorsal fin beginning over the gill opening ;
bones of front of head with largo mucif-

erous cavities
;
mouth rather small

; jaws with bands of small teeth, the outer not

forming a cutting edge ;
tail from half to two-thirds of total length.

CONGERMUR^NA, 156.

aa. Vomerine teeth uniserial, some of them canine-like
; maxillary teeth biserial

;
dorsal

beginning above root of pectoral; cleft of mouth extending beyond middle of eye;
tail very long and slender, about half longer than rest of body. . UROCONGEB, 157.

155. LEPTOCEPHALUS (Gronow) Scopoli.

(CONGER EELS.)

(a) LARVAL FORMS.

Leptocephalus, SCOPOLI, Int. Hist. Nat., 463, 1777, (morrissi).

Oxyurus, RAFINESQUE, Caratteri, 19, 1810, (vermiformis).

IMmirtis, RAFINESQUE, Indice d'lttiologia Siciliana, 62, 1810, (punctatus).

H,-hnirhtlti/s, COSTA, Fauna Napoli, Pesci, 1854, (diaphanus).

? LepiocephaUchthys, BLEEKER, Act. Soc. Sci. Ind. Veerl., 1, Manado, 69, (hypselosoma).

? Diaphanichthys, PETERS, Monatsber. Ak. Wiss. Berl., 399, 1864, (brevicaudtts).

(b) ADULT FORMS.

Echelus, RAFINESQUE, Caratteri, etc., 63, 1810, (in part ;
includes species of Conger, Ophitoma and

Mynis ;
restricted by Bleeker to Myrus).

Conger, CUVIER, Regne Animal, Ed. n, n, 350, 1829, (conger).

Ariosama, SWAINSON, Nat. Hist., Class'n Fishes, I, 220, 1838, (no type mentioned; diagnosis

worthless).

Ophisoma, SWAINSON, Nat. Hist., Class'n Fishes, n, 334, 1839, (acuta, obtusa). Substitute for Ario-

soma
;
not Ophisomus, SWAINSON, 1. c., 227 = Mursenoides, Lacepede.

Congrus, RICHARDSON, Voyage Erebus & Terror, 107, 1844, (conger).

Body formed as in Anguilla, the skin scaleless. Head depressed above,

anteriorly pointed. Lateral line present. Mouth wide, its cleft extend-

ing at least to below middle of eye. Teeth in outer series in each

jaw equal and close-set, forming a cutting edge ;
no canines

;
baud of

vomerine teeth short. Tongue anteriorly free. Vertical fins well devel-

oped, confluent around the tail; pectoral fins well developed; dorsal

beginning close behind pectorals. Gill openings rather large, low.

Eyes well developed. Posterior nostril near eye; anterior near tip of

snout, with a short tube. Lower jaw not projecting. Skeleton differing

in numerous respects from that of Anguilla. Vertebrae about 56 -f- 100.

In most warm seas. This genus contains the well-known and widely
distributed Conger eel and three or four closely related species. The

earliest generic name used for members of the group is Lcptoayhaluii,

based ou a curious, elongate, transparent, band-like creature with

F. N. A. 24
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minute head and very small mouth, found in the waters of Europe, and

known as Leptocephalus morrissi. This has been shown by Gill, Giinther,

and Facciola to be the young and larval form of Leptocephalus conger.

A number of the genera and species of the supposed family of Lepto-

cephalidse have been described, but there is no doubt that all of them are

larvae, some of eels, as Conger, Congermurcena, Ophisurus, and Nettastoma,

others of Isospondylous fishes, as Albula, Elops, Alepocephalus, Stomias,

etc. (See Giinther, Cat.,vm, 136.) It is thought by Dr. Giinther that the

Leptocephalid forms are probably
" individuals arrested in the develop-

ment at a very early period of their life, yet continuing to grow to a cer-

tain size, without corresponding development of their internal organs,
and perishing without having attained the characters of the perfect

animal." The recent observations of Dr. Gilbert on the larvae of Albula,

Elops, and Conger, however, seem to point to the conclusion that these

curious forms are normal young, and that the individuals grow smaller

in size for a time with increased age, owing to the increasing compact-
ness of the tissues.

Inasmuch as the name Leptocephalus has been associated for more than

a century with larval forms it is a decided inconvenience to accord to it

precedence as a generic name over Conger. The strict law of priority,

however, demands its retention, and the tendency among systematic

zoologists is to recognize as few exceptions as may be to this rule. The
unfamiliar names Oxyurus and Helmictis are both earlier than Conger.

(AfTrr&f, slender
; ne^aA}}, head.)

a. Dorsal beginning nearly opposite tip of pectoral ;
head about If in trunk. CONGER, 580.

aa. Dorsal fin beginning above middle of pectorals ;
head about Ig in trunk.

CAUDILIMBATUS, 581.

680. LEPTOCEPHALUS CONGER (Linna?us).

(CONGER EEL.)

Dorsal beginning opposite to or just behind tip of pectoral ; eye li in

snout, 5 to 6 in head
;
snout 3 to 4J in head

; gape extending nearly or

quite to posterior margin of eye ;
head If to If in trunk

;
tail longer than

rest of body ; pectorals 3 in head
; upper lip full, with conspicuous pores.

Ashy gray or blackish
;
vertical fins with a black margin ; body some-

times (var. niger) entirely black. Atlantic Ocean, generally common on
both coasts, from Cape Cod to Brazil

;
also on coasts of Asia and Africa

;

almost cosmopolitan, but not found in the eastern Pacific. It reaches a

length of 8 feet, and is a food fish of importance, especially in Europe.

(Conger, the ancient name of the eel.)

(a) LARVAL FORMS.

Leptocephalus morrissi, GMELIN, Syst. Nat., 1150, 1788, Holyhead, England.
Ophidium pellucidum, COUCH, Lond. Mag. Nat. Hist., v., 1832, 313, 742, England.
Leptocephalus gracilis, STOKER, Mem. Amer. Acad., n, 524, 1839, Massachusetts.

Leptocephalus spallanzanii, candidissirmis, etc., of European writers.

(b) ADULT FORMS.

Mursena supremo maryine pinnse dorsalis nigro, ARTEDI, Synon., 40, 2, 1738, Mediterranean.
Mwrsena conger, LINNJEUS, Syst. Nat., x, 245, 1758, (based on Artedi).
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uitjra, Risso, Ich. Nice, 93, 1810, (black variety), Nice.

mVtt, MITCHILL, Jouru. Ac. Nat. Sci. Phila., 1818, 407, off New York.

Conger verus, Risso, Eur. Mer., in, 201, 1826, Nice.

('<<;/'' rnljaris, CuviER, Regne Animal, Ed. 11, n, 350, 1829, France; GUNTHER, Cat., vm, 38,

1870.

Conger rubescen*, RANZANI, De Novis Spec. Pise. Diss. Prima, 19, pi. v, fig. 5, 1838, Mediterra-
nean.

Opfnxotna obtnsa, SwAiNSON, Fish., Hep., and Amph., n, 395, 1839, Sicily.

Conger orbigniianns, VALENCIENNES, D'Orbigny, Voy. Am. Merid., Poiss., pi. 12, 1, 1839, South
America.

Conger occidental, DE KAY, N. Y. Fauna : Fishes, 314, pi. 53, fig. 172, 1842.

Congrus leucophieus, RICHARDSON, Voy. Erebus and Terror, Fishes, 108, 1844.

Conger verreauxi, KAUP, Apodos, 115, 1856. no locality.

Conger esculentns, POEY, Memorias, II, 346, 1860, Cuba.

Conger niger, JORDAN & GILBERT, Synopsis, 362, 1883.

Leptocephalus conger, JORDAN & DAVIS, I. c., 664.

581. LEPTOCEPHALUS CAUDILIMBATUS (Poey).

Dorsal fin beginning above the middle of pectorals ; eye as long as

snout, 4^ in head
; gape extending to beyond the middle of the eye ;

head

1 to If in trunk
;
tail longer than rest of body ; pectorals 3 to 3i in head.

Brown, vertical fins with a broad black margin, which is again edged with

white
;
the dorsal black anteriorly for & its depth. Tropical parts of

Atlantic
;
Pensacola to Cuba and Madeira

;
not rare, (cauda, tail

; limbatus,

margined.)

Echelus caudilimbatus, POEY, Repertorio, n, 249, 1867, Cuba.

Conger macrops, GUNTHER, Cat., vm, 40, 1870, Madeira
; Bahamas. (Coll. Hasslar.)

Conger caudicula, BEAN, Proc. U. S. Nat. Mus., 1882, 435, Pensacola. (Type, No. 30709. Coll.

Silas Stearns.) JORDAN & GILBERT, I. c., 262.

Conger caudiUmbalus, POEY, Enumeratio, 152, 1875.

Leptocephalus caudicula, JORDAN & GILBERT, Synopsis, 900, 1883.

Leptocephalus caudilimbatus, JORDAN & DAVIS, I. c., 666

156. CONGERMUR^ENA, Kaup.

Conger-Mursma,* KAUP, Apodes, 108, 1856, (balearica).

Gnathophis, KAUP, Aale Hamb. Mus., 1859, (heterognathtis).

Congromuriena, GUNTHER, Cat., vm, 40, 1870, (amended spelling).

Ophisoma, BLEEKER, JORDAN & DAVIS, etc., (acuta).

This genus contains numerous species of small Congers, distinguished

by the more anterior insertion of the dorsal and by the greater develop-

ment of the muciferous cavities in the head. The species are very closely

related and not well known. (Conger; Murcena] related genera.)

a. Snout more or less projecting beyond mandible.

6. Vent submedian in position, the body and tail about equal in length ; upper jaw little

projecting. BALEARICA, 582.

bb. Vent anterior in position, the tail much longer than rest of body.

c. Snout short and heavy, blunt, projecting little beyond mandible. MACRURA, 583.

cc. Snout long and acute, considerably projecting.

*By the rules of the American Ornithologists' Union, the generic name O-//./"' """'"" wo'd
be adopted. Ariosoma is ineligible because no type is expressed, and the diagnosis is valueless.

Ophisoma would by some beset aside on account of the prior Opkuomiu. OpMtoma was based

on two species, aenta and obtusa, the latter the common Conger Eel, and this group is really syn-

onymous with Conger.
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d. Tail less than twice length of rest of body ; eye small, 8% in head
; mandible

strong. PRORIGERA, 584.

dd. Tail much more than twice length of rest of body ; eye large, 7 in head.

NITENS, 585.

aa. Snout long, but not projecting ;
the lower jaw much longer than upper ;

tail twice length

of rest of body ; eye 6 in head. FLAVA, 586.

582. CONGERMURJCNA BALEARICA (De la Roche).

Upper jaw but little projecting; lips thin
;
head about 6 in total length ;

the tail a little longer than the head and trunk
; eye about equal to snout,

5 in head. Color brownish or yellowish; silvery on sides and below
;
ver-

tical fins with a narrow black edge. Tropical parts of the Atlantic and
eastern Pacific. Known from the Mediterranean, Cuba, Brazil, St. Helena,

Cape San Lucas and the Galapagos. Possibly more than one species
should be recognized, in which case the American form would stand as C.

opistJiophthalmus. (Eu.) (Name from the Balearic Islands, off the coast

of Spain.)

Mursena balearica, DE LA ROCHE, Ann. Mus., xm, 1809, 327, fig. 3, Balearic Islands.

Echelus ciuciara, RAFINESQUE, Caratteri, 65, 1810, Sicily.

Murxna cassini, Risso, Ich.' Nice, 91, 1810, Nice.

Conger opisthophihalmus, RANZANI, De Nov. Spec. Pise. Disser., Prima. 16, pi. v, fig. 1, 1838,

Bahia.

Ophisoma acuta, SWAINSON, Fish., Rept., Amph., u, 396, 1839, Sicily.

Conger microstomus, CASTELNAU, Anim. Nouv. Rares, Amerique du Sud, 83, pi. 42, fig. 4, 1855,

Rio Janeiro.

Conger analis,* POEY, Memorias, n, 318, 1860, Havana.

Conger impressus, POEY, Memorias, n, 318, 1860, Cuba.

Congromurxna mdlissii, GUNTHER, Cat., vm, 42, 1870, St. Helena. (Coll. J. H. Melliss.)

Conger-Mursena balearica, KATJP, Apodes, 110, 1856.

Congromunma balearica, GUNTHER, Cat., vm, 41, 1870.

Ophisoma analis, POEY, Repertorio, II, 248, pi. 3, fig. 3, 1866.

Ophisoma balearicum, JORDAN & DAVIS, I. c., 661.

583. CONGERMURJENA MACRURA (Gilbert).

Vent anterior in position, the tail much longer than the body. Snout

comparatively short and heavy, blunt, and broadly rounded, projecting
but little beyond tip of mandible; tail twice length of body; lips full;

teeth in mandible in a broad band, those of outer series the largest; max-

illary and vomerine teeth also in broad bands
;
vomerine patch divided by

a groove into which fits the tip of the mandible
;
no teeth on shaft of

vomer
; posterior nostril an elliptical slit, on level of upper margin of

pupil ;
anterior nostril a round pore near tip of snout

;
five large mucous

pores on each side of jaws; gape extending slightly beyond pupil, 2f in

head; eye moderate,! in snout, 6 in head; head 1 in trunk, 4 in tail;

pectorals length of head
; origin of dorsal slightly behind base of pec-

torals. Color dusky above; under side of head and abdomen light, the

two areas separated by a well-defined line
;
fins dusky, becoming black

towards tip of tail, with whitish border
;
inside of mouth, gill cavity, and

peritoneum silvery. (Gilbert.) Gulf of California; one specimen known,
9| inches long. (/uaKpo?, long: ovpd, tail.)

* According to Poey the vent is exactly in the middle of the body in Congermursena analis, and
an eye's diameter nearer the head in Congermursena impressa.
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Ophisoma macrvrum, GILBERT, Proc. U. S. Nat. Mus., 1891, 351, Gulf of California. (Coll. Alba-

truss.)

584. CONGERMUR,ENA PRORIGERA (Gilbert).

Tail considerably longer than rest of body. Eye small, 2 in snout, 8

in head, slightly less than length of gill slit; snout long and sharp, the

acute tip projecting beyond mandible for f length of orbit
;
teeth villi-

form, in broad bands, none of them enlarged, a transverse groove behind
head of vomer to receive tip of mandible

; posterior nostril slit-like, the

anterior with distinct membranous tube; mandibles very broad and strong;

gape reaching to vertical from posterior margin of pupil, i of head; con-

spicuous pore just behind angle of mouth
;
head equal to trunk, 3 in tail

without fin; depth 13 in total length; pectoral 3 in head; dorsal begin-

ning in advance of gill opening, its distance from tip of snout slightly

less than half the distance from snout to anal. Uniform light brown;
fins dusky, black near tip of tail, and there with narrow bright white

margin ; mouth, gill cavity, and peritoneum black. (Gilbert.) Length 1

foot. Panama to Ecuador, (prora, prow ; gero, I bear.)

Ophisoma prorigerum, GILBERT, Proc. U. S. Nat. Mus. 1891, 350, Coast of Ecuador; Panama.

(Coll. Albatross.)

585. CONGERMURjENA NITENS (Jordan & Bollman).

Tail much more than twice length of body ; body slender
;
tail com-

pressed ;
lower jaw considerably shorter than the upper; dorsal beginning

slightly in advance of the root of the pectoral. Head 1| in trunk, 5J- in

tail; tail 2f times as long as head and trunk; snout 4i in head, very soft;

eye very large, 7 in head, If in snout
;
interorbital area 2 in eye ;

cleft of

mouth 3 in head, extending slightly behind middle of eye; pectoral long
and narrow, 2| in head, If times as long as gill slit. Color olivaceous,

upper parts of head and body with numerous fine black dots ;
a silvery

shade across opercles and below lateral line
; peritoneum bright silvery,

giving belly a pale color
;
dorsal and anal with a narrow black margin,

below which are a few small spots ; pectoral pale. One specimen dredged
at Albatross station 2801 off Panama, 8 47' N., 79 29/ 30" W., in 14

fathoms, (nitens, shining.)

Ophuoma nitens, JORDAN & BOLLMAN, Proc. U. S. Nat. Mus., 1889, 153, Panama ;
JORDAN 4

DAVIS, 1. c., 662. (Coll. Albatross.)

586. CONGERMURjENA FLAVA, Goode & Bean.

Lips somewhat thickened. Snout long, about twice diameter of eye,

which is 6 in head. Lower jaw projecting far beyond the upper.

Anterior nostril in short tube, posterior nostril pore-like, in advance of

eye, and above the horizontal line of its diameter. Cleft of mouth

extending very slightly behind middle of eye. Teeth in very narrow

bands, villiform, a dense cluster on the vomer. Length of head equal to

that of trunk. Tail about twice as long as body. Dorsal beginning far

in advance of gill opening and pectoral. Color yellowish ;
blackish on

termination of tail. Specimens obtained by the Albatross at stations

2121 and 2122, in 31 to 34 fathoms, and at station 2402, in 111 fathoms;
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also by the 'Blake at station 264, in 84 fathoms. (Goode & Bean.)

(flavus, yellow.)

Congermursena flava, GOODE & BEAN, Oceanic Ichthyology, 138, fig. 159, 1895, Gulf Stream.

(Type, No. 44612. Coll. Albatross.)

157. UROCONGER, Kaup.

Uroconger, KAUP, Apodes, 110, 1854, (Upturns).

Mouth very large, its cleft passing middle of eye ;
vomerine teeth uni-

serial, some of them canine-like; teeth in jaws in two series. Tail long,

slender, whip-like. Dorsal inserted above pectoral. Species few. (ovpa,

tail; Conger.)

587. UROCONGER VICINUS, Vaillant.

Depth 20 in length. Vomer with two strong teeth anteriorly. Space

separating gill openings considerably greater than their diameter.

(Goode & Bean. ) Deep waters off coast of northern Africa
;
a young indi-

vidual taken by the Albatross at station 2161 in 146 fathoms, (vicinus,

near, i. e. to Uroconger Upturns.)

Uroconger vicinus, VAILLANT, Exped. Travaiileur et Talisman, 86, pi. vi., fig. 1, 1888, Bane

d'Arguin, off Soudan, off Cape Verde Islands; GOODE & BEAN, Oceanic Ichthyology,

138, 1895.

Family XLVIII. MUR^ENESOCID^E.

Scaleless anguilloid eels, with the posterior nostril not labial, the

tongue largely adnate, the jaws not excessively elongate, the end of the

tail surrounded by the caudal fin, and the pectoral fins well developed.

None of these characters appear to have in themselves great importance,

but according to Dr. Gill, in the genus Murmnesox, the only genus in

which the osteology is well known, the characters are such as fully to

justify family distinction. Dr. Gill gives the following diagnosis of

Muraenesocidse :

"
Enchelycephalous Apodals with the tongue not free, the branchioste-

gal membrane connecting the opposite sides below, the epipharyngeals
reduced to one pair, and the hypopharyngeals linguiform and encroach-

ing on the fourth branchial arch."

To this should be added: Gill openings rather wide; pectoral fins well

developed ; jaws of moderate length ;
vomer well armed.

Whether all these characters are found in the other genera commonly
associated with Mwcenesox is not yet known. The family, as understood

by us, seems divisible into two well-marked groups, which are, perhaps,

as distinct from each other as from the Echelidctt or the Congridw. The

species of this family are not very numerous, and a large proportion are

American. In general appearance and habits they approach the Con-

gers. All are plainly colored and some descend to rather deep water.

(Murcenidce, Murcenesotince, Giinther, Cat., vin, 45-49.)

MURJENESOCIN2E:

a. Dorsal and anal fins well developed throughout, the dorsal beginning nearly above gill

opening; snout moderately produced; vomerine teeth very strong.

b. Teeth in jaws in several series
; gill openings wide.
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c. Teeth in jaws in several series, those of one series enlarged and compressed, long
canines in front

;
vomer with several long series of teeth, the middle one of

conical canines. MUR.<KNESOX, 158.

cc. Teetli all conical, slender and sharp, those of jaws in wide bands
; maxillary with

a deep groove, running the entire length of the bone, dividing the band of

teeth into two portions ;
shaft of vomer with a median series of conical

teeth. XENOMYSTAX, 159.

lib. Teeth in jaws biserial, small; vomer with a series of long, pointed canines; tail about
4 times as long as rest of body; gill openings narrow. HOPLUNNIB, 160.

BTILBISON.K:

oa. Dorsal and anal fins very low anteriorly, developed chiefly on the tail.

d. Tail about as long as rest of body; teeth moderate
;
dorsal beginning before the vent.

dd. Tail short, little more than half as long as rest of body; teeth all unisonal, unequal,
some of them canine-like; body very slender, whip-shaped.

e. Body moderately elongate, the diameter more than one-thirtieth the length;
dorsal beginning just before vent. NEOCONGER, 161.

ee. Body whip-shaped, the diameter less than one-fiftieth the length.

/. Dorsal fin beginning not far behind pectoral. LEPTOCONGER, 162.

ff. Dorsal fin beginning behind the vent. STILBISCUS, 163.

fff. Dorsal fin beginning close behind the nape. GORDIICHTHYS, 164.

158. MUR^ENESOX, McClelland.

Murieiiesox, McCLELLAND, Calcutta Journ. Nat Hist., iv, 408, 1843, (Iricuspidata).

Cynoponticus, COSTA, Fauna Napoli, Pesci., pi. 28, 1850, (ferox savanna).

Brachyconger, BLEEKER, Nederl. Tidsskr., Dierkunde, n, 236, 1865, (savanna).

Congresox, GILL, Proc. U. S. Nat. Mus., 1890, 234, (talabon).

Body robust. Dorsal and anal fins well developed, the dorsal begin-

ning nearly above gill opening. Mouth large ; teeth in jaws in several

series, those of one series enlarged and depressed, forming long canines

in front; vomer with several long series of teeth, the middle one of

strong canines. This genus contains numerous species, large, conger-like

eels, some of which are found in all warm seas. They are remarkable

for the strong armature of the vomer. (Jtfurona; Esox, pike.)

MUR/ENESOX :

a. Median teeth on vomer enlarged, compressed, and cultrate
;
median teeth on side of lower

jaw also enlarged and compressed or bluntish.

6. Middle series of teeth on vomer not distinctly tricuspidate ; pectoral rather more than

half head. CONICEPS, 588.

bb. Middle series of teeth on vomer distinctly tricuspidate in young, becoming entire with

age ; pectoral 2% in head. SAVANNA, 589.

Subgenus MUR-flSNESOX.

588. MUR^NESOX CONICEPS, Jordan & Gilbert.

Vomer with a median row of about 15 very large, strong teeth, which

are much compressed, the tip angular and directed backwards, and with a

nick on the posterior edge, thus : ~^> ;
one or two of the anterior teeth only

slightly tricuspidate ;
on each side of the median row on vomer some very

small, blunt teeth, disappearing anteriorly, arranged in one or two rows

very close to the median row
; jaws with one or two outer rows of small,

blunt teeth, next a row of rather large, wedge-shaped teeth, and then an

inner band of small, conical, blunt teeth in two, three, or four series;

front of both jaws with groups of canines, which are shorter than the
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pupil; in old examples the teeth, especially those on the vomer, are often

so worn that their original form is not at all evident
;
head 2 in trunk, 3f

in tail
; pectoral fin 2 in the distance between the tip of snout and the base

of the fin or rather more than half length of head; eye 2i in the snout, \\

in interorbital width, 3| in cleft of mouth, situated a little behind middle

of gape; cleft of mouth 2 in the head; gill openings large, containing the

isthmus twice; dorsal beginning over the gill openings. Olive-brown

above, dull-whitish below; dorsal and anal light brown with a dark

margin; caudal and pectoral fins black. Length 2 or 3 feet. Cape San

Lucas to the coast of Columbia, generally common. Very close to the

next, the difference in dentition evident only in the young, (conus,

cone
; -cep8 t head.)

Murienesox coniceps, JORDAN & GILBERT, Proc. U. S. Nat. MUB., 1881, 348, Mazatlan ; JORDAN &

DAVIS, I.e., 648. (Type, No. 28136. Coll. Gilbert.)

589. MURJENESOX SAVANNA (Cuvier).

Median series of teeth on vomer distinctly tricuspidate in the young,
becoming entire with age, with nearly even surface, thus : ^ ; pectoral as

long as maxillary, 2 in head
; eye 2 in snout, which is 4| in head

;
dorsal

inserted over the gill opening. Brown above, silvery below
;
dorsal and

anal edged with black. Otherwise as in M. coniceps. Cuba to Rio Janeiro,
not common, occasional in the Mediterranean Sea, (Eu.) (Called

a Sa-

vanne" in Martinique.)

Mursena savanna, CUVIER, Regne Animal, Ed. 2, Vol. 2, 350, 1829, Martinique ; BENNETT, Proc.

Comm. Zool. Soc., 135, 1831.

Conger brasiliensis, RANZANI, Nov. Spec. Pise. Diss. Prima., iv, 17, pi. 13. fig. 1, 1838, Brazil.

Congrus curvidens, RICHARDSON, Voy. Erebus & Terror, 111, 1844, no locality.

Cynoponlicus fefox, COSTA, Fauna Napoli, Pesc., pi. 28, 1854, Naples.

Conger limbalus, CASTELNAU, Anim. Am. Sud, 83, pi. 43, fig. 3, 1855, Rio Janeiro.

Brachyconger savanna, BLEEKER, Atlas des Murenes Indes Orient, iv, 20, 1864.

Mursenesox savanna, GONTHER, Cat., vin, 47, 1870
; JORDAN & DAVIS, I. c., 648.

159. XENOMYSTAX, Gilbert.

Xenomystax, GILBERT, Proc. U. S. Nat. Mus., 1891, 348, (atrariw).

Scaleless
; pectorals well developed ;

vertical fins large, continuous
around the tail, the rays evident; dorsal beginning before base of pector-
als. Gill slits vertical and rather wide, the gill membrane continuous
below the throat. Branchiostegals apparently 11 or 12 in number, long
and much curved, continuing around the posterior and upper edges of the

opercles ; mouth with wide lateral cleft, not extending far beyond eye ;

maxillaries very wide, not extending far forwards, the clasping processes
applied to shaft of vomer well behind its head. Teeth all conical, slender,
and sharp, mostly depressible, those in jaws in wide bands; maxillary
with a deep lengthwise groove running the entire length of the bone and
dividing the band of teeth into two portions ;

lower jaw much shorter
than upper. Posterior nostril a linear slit, midway between eye and tip
of snout; the anterior in a short tube just behind the head of vomer;
tongue small, with the tip free

; lips undeveloped ;
the lateral line con-

spicuous. One species, (#vof, strange; /uvara^ maxilla.)
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690. XENOMYSTAX ATRARIUS, Gilbert.

Snout very long and slender
;
end of maxillary equidistant from tip of

mandible and gill opening ;
front of orbit over the beginning of last third

of gape ; long slit-like pores on margin of upper jaw, a conspicuous series

on mandible and preopercle ; teeth in jaws in wide bands, mostly depres-
sible

; maxillary teeth divided by a deep groove running entire length of

jaw, those on inner side of groove long, close-set, rigid, in single series;

mandible with much narrower and shallower groove, on the inner edge of

which is a single series of very small conical teeth, directed inwards
; tip

of mandible enlarged to form a knob which fits into a toothless depression

just behind head of vomer, the vomer extending well beyond the tip of

lower jaw ;
teeth on head of vomer and knob of mandible similar, slightly

larger than those of side of jaw ;
anterior part of shaft of vomer with

median series of strong conical teeth, accompanied by smaller lateral

series and followed by a narrower band of very small conical teeth. Head

equal to trunk and i of tail
; gill openings broadly lunate, vertical length

of slit i of snout, interspace f- length of slit; pectorals narrow, \ snout.

Color very dark brown ;
fins black

; pores of lateral line white. (Gilbert.)

Coast of Ecuador, at Albatross station 2792, in 401 fathoms, (atrarius,

blackish.)

Xenowyxtax atrarius, GILBERT, Proc. U. S. Nat. Mus., 1891, 348, Lat. i S., Long. 81 W. (Coll.

Gilbert.)

160. HOPLUNNIS, Kaup.

Hoplunnis, KAUP, Aale Hamburg Museum, 19, 1859, (schmidtii).

This genus differs from Murcenesox chiefly in the dentition
;
the teeth in

the jaws are small and biserial and the vomer has a series of long, pointed
canines. The very long tail is four times length of rest of body. Gill

openings wide. Two species, American. (OTT/IOV, armature; vvviq, vomer;

correctly written Hoplynnls. )

a. Eye 3 in snout
;
tail four times rest of body. SCHMIDTII, 591.

aa. Eye 3 to 3% in snout
;
cleft of mouth extending'beyond eye. DIOMEDIANUS, 592.

591. HOPLUNNIS SCHMIDTII, Kaup.

Tail about four times as long as rest of body ; eye 3 in snout
; posterior

portion of vertical fins black. (Kaup per Giinther.) Caribbean Sea at

Puerto Cabello
;
one specimen known and very imperfectly described. (A

personal name.)

Hoplunnis scttmidtii, KAUP, Aale Hamb. Mus., 19, pi. 2, fig. 4, 1859, Puerto Cabello ; GATHER,

Cat., vjin, 49, 1870.

592. HOPLUNNIS DIOMEDIANUS, Goode & Bean.

Allied to H. schmidtii, with height ofbody 4 in head
;
its width f its height.

Snout 3 to 3f times eye. Cleft of mouth extends slightly beyond hind

margin of eye. Teeth in jaws small, pointed, in narrow bands, the inner

series of the lower jaw consisting of enlarged, widely separated canines

a pair of larger canines near the end of the lower jaw in the example fig-

ured
;
a row of six to eight strong, large canines on the vomer. A single
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individual (No. 44240 U. S. Nat. Mus.) was obtained by the Albatross at

station 2402, Gulf of Mexico, 111 fathoms, lat. 28 36', long. 86 50'.

(Goode and Bean.) (Named for the Albatross, Diomedea.)

Hoplunnis diomedianus, GOODE & BEAN, Oceanic Ichthyology, 146, 1895, Gulf of Mexico.

161. NEOCONGER, Girard.

Neoconger, GIRARD, U. S. Mex. Bound. Surv., Ichth., 77, 1859, (mucronatus).

Body moderately elongate, not whip-like. Pectoral fins present ;
verti-

cal fins rudimentary, passing around the tail, towards the end of which

they are more developed; dorsal beginning just before vent. Cleft of

mouth extending beyond the small eye ; maxillary teeth slender, in several

series
;
vomerine teeth uniserial, forming a patch in front

;
tail not much

longer than rest of body. Gill openings vertical, rather large. Two

species, (vtoc, new ; Conger.)

a. Pectoral small
;
Gulf of Mexico. MUCRONATUS, 593.

aa. Pectoral well developed, 3^ to 4 in head
;
Pacific Ocean. VERMIFOHMIS, 594.

593. NEOCONGER MUCRONATUS, Girard.

Head small, slender, pointed; upper jaw the longer; dorsal fin begin-

ning just in front of the vent, forming a membranous ridge until near the

tail, where it expands and becomes fin-like
; pectorals small. Dark red-

dish brown above, paler below. Coast of Texas. (Girard.) One speci-

men known
;
the imperfect description not distinguishing it from N.

vermiformis. (mucronatus, mucronate.)

Neoconger mucronatus, GIRARD, U. S. Mex. Bound. Surv., Ichth., 77, 1859, St. Joseph Island,

Texas. (Coll. Wiirdemann.) GUNTHER, Cat., vm, 49, 1870
; JORDAN & GILBERT, Synopsis,

360, 1883
;
JORDAN & DAVIS, I. c., 646.

594. NEOCONGER VERMIFORMIS, Gilbert.

Pectoral well developed, 3 to 4 in head. Snout anteriorly short,

slightly projecting beyond mouth
;
mouth small, reaching slightly

behind eye ;
teeth small, conical, uniserial in jaws, biserial anteriorly

on the vomer, uniserial posteriorly ; gill slits vertical, longer than eye, a

little longer than isthmus; dorsal beginning half length of head in

advance of vent
; body not very slender, its depth 2-J- in head

;
head 3

in trunk
;
cleft of mouth 3i in head

;
tail usually a little longer than rest

of body ; tip of tongue slightly free. Color uniform yellowish olive on

body and fins, finely dotted with black. Lower California and Panama,
in about 30 fathoms

;
several specimens known. Length 6 inches (vermis,

worm; forma, shape.)

Neoconger vermiformis, GILBERT, Proc. U. S. Nat. Mus., 1890, 57, off Lower California, Alba-

tross Station 3035; (Coll. Gilbert); JORDAN & DAVIS, I. c., 646.

162. LEPTOCONGER, Poey.

Leptoconger, POEY, Anales Hist. Nat. Esp., 250, 1880, (perlongus).

This genus differs from Neoconger in the much slenderer form, the body

being whip-shaped as in Stilbiscus. Dorsal beginning between gill open-

ing and vent. (AeTrrof, slender; Conger.)
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595. LEPTOCONGER PERLONGUS (Pey).

Head 4 in trunk
;
tail about a third longer than rest of body ; gape 4

in head; eye large, If in snout; snout pointed; teeth hooked, short and

robust, subequal and uniserial, a few in front enlarged; lower jaw much
shorter than upper ;

dorsal beginning just behind tip of pectoral. Violet

brown, pale below; dark points over the entire surface. (Poey.) Matan-

zas, Cuba; one specimen known, (perlongus, very long.)

Neocvnger perlongus, POEY, Ann. Lye. Nat. Hist. N. Y., 67, pi. 9, fig. 3-4, 1874, Matanzas.

Leptocongw perloHijns, POEY, Ann. Hist. Nat. Esp., 250, 1880
;
JORDAN & DAVIS, 1. c., r,44.

163. STILBISCUS, Jordan & Bollman.

Stitbiscus, JORDAN & BOLLMAN, Proc. U. S. Nat. MUB., 1888, 549, (edwardsi).

Body whip-shaped, with the tail very short
;
teeth uniserial, some of

the anterior canine. Fins low, the dorsal beginning behind vent. One

species known. (<nvA/5cj, to shine.)

596. STILBISCUS EDWARDSI, Jordan & Bollmau.

Head 7-J- in trunk, 4i in tail
;
snout 7 in head, its length somewhat

greater than distance between gill openings ; eye 1 in snout, 1^ in inter-

orbital space ;
cleft of mouth reaching to posterior margin of eye ; upper

jaw 5 in head; height of gill opening 1 in snout; teeth all uniserial,

some of the anterior enlarged, canine-like; dorsal beginning If length of

head behind vent
; length of first part about equal to head and pectoral;

developed part of dorsal at tail contained If times in the head
; pectoral 6

in head. Upper part of head and body above lateral line brown
;
lower

parts bright metallic-bluish silvery ;
dorsal and anal pale, the latter with

a dusky stripe on each side of its base
; pectorals dusky ;

caudal black.

Green Turtle Cay, one of the Bahamas. One specimen known. (Named
for Dr. Charles Lincoln Edwards, of the University of Cincinnati.)

Stilbi&cus edwardsi, JORDAN & BOLLMAN, Proc. U. S. Nat. Mus., 1888, 549, Green Turtle Cay,
Bahamas. (Coll. Edwards.)

164. GORDIICHTHYS, Jordan & Davis.

Gordiichthys, JORDAN & DAVIS, Prelim. Review Apodal Fishes, G44, 1892, (irretitu*).

Body whip-shaped, excessively long and slender; tail very short; ver-

tical fins low, the dorsal beginning close behind the nape. Teeth uniserial,

unequal, some of them canine-like. One species known. (Gordius, the

horsehair worm, from Toptios, the king whose complicated knot was cut

by Alexander; i'$'vs, fish.)

597. GORDIICHTHYS IRRETITUS, Jordan & Davis.

Dorsal fin beginning before the gill opening, not far behind the nape ;

trunk very long ;
tail If in rest of body ;

head about 16 in trunk (15 to 18,

the type being so injured that the gill openings can not be made out);

greatest depth of body 40 to 50 times in length of body; upper jaw much

the longer, arched, the eye behind its middle; eye moderate, 2 in snout,

4| in gape; lower jaw with one row of about 10 stoutish, recurved teeth
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on each side, those in front enlarged and canine-like
; upper jaw with a

series of similar teeth on each side and another down middle of vomer,
these three series converging forward and meeting at a point opposite
middle of lower jaw ;

in front of this on premaxillary and nasal bones

about 4 large, stout, hooked canines, the largest teeth of all
;
123 verte-

brae in trunk (probably about 100 in tail) ; pectoral, gill opening, and

skin wholly digested in the type; coloration probably similar to Stilbiscus

edwardsi. Length 2i feet. Snapper Banks of West Florida, in rather

deep water, known from half digested specimens and fragments found in

stomachs of other fishes, (irretitus, entangled.)

Gordiichtliys irretitus, JORDAN & DAVIS, Apodal Fishes, 644, 1892, off Pensacola, Florida.

(Coll. Stearns.)

Family XLIX. NETTASTOMII)^.

(THE SORCERERS.)

Eels without pectoral fins, with the tongue not free, the posterior nos-

trils remote from the lip, the gill openings small, separate, and subin-

ferior, the vent remote from the head, the tail ending in a slender tip or

filament, the dorsal and anal fins moderately developed, and the jaws
produced, slender, and straight, the upper the longer, and both, as also

the vomer, armed with bands of sharp, close-set, recurved, subequal teeth.

This family contains a few species of deep-sea eels, closely allied to the

Murwnesocidce in technical characters, but more resembling the Nemich-

ihyidce in appearance, form of the head, and in dentition. Three genera
are known deep-sea fishes, with fragile bodies and the thin skin charged
with black pigment. (Muramidw, part, Giinther, Cat., vin, 18, 1870.)

a. Dorsal fin low, beginning nearly above gill opening.

b. Nostrils lateral, the posterior slit-like, placed just in front of eye ;
snout without fleshy

tip. CHLOPSIS, 165.

bb. Nostrils nearly superior, the posterior above and in front of eye, the anterior at tip of

bony portion of snout
;
head with numerous mucous pores.

c. Snout with a long, slender, fleshy tip or proboscis, at the base of which are the

anterior nostrils. VENEFICA, 166.

165. CHLOPSIS, Rafinesque.

Chlopsis, RAFINESQUE, Indice Ittiol. Sicil, 58, 1810, (bicolor).

Saurenchelys, PETERS, Berliner Monatsberichte, 1864, 397, (cancrivora).

This genus, sufficiently characterized above, is very close to Nettastoma,

differing chiefly in the position of the nostrils. Two species known, in

rather deep water. (x^y, a twig; oi/uc, appearance.)

598. CHLOPSIS EQUATORIALIS, Gilbert.

Head, 2 in head and trunk
; eye 3| in snout

; body extremely slender,

tapering posteriorly to a very narrow tail, which is, however, not filamen-

tous
;
head long and slender, lower jaw shorter than the upper ; eye

nearly over angle of mouth
; posterior nostril a long horizontal slit imme-

diately in front of lower margin of eye ;
series of slit-like mucous pores

along upper jaw ;
series of round pores along lower jaw ;

transverse series

on occiput ;
both jaws and vomer with wide bands of short, sharp, conical

teeth, inner series on jaws slightly longer than the other
;
bands on skaft
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of vomer reaching back to front of posterior nostril
; gill openings with

their margins much curved, forming of a circle, their vertical diameter

nearly equal to that of eye, and more than twice the length of the inter-

space; gape 2f in head; body 3i in tail; dorsal beginning 1 length of

head behind the same. Color dusky olive, dotted with coarse brown

specks everywhere except on under side of head and fins
;
blackish streak

on median line of belly ;
fins translucent. (Gilbert.) Coast of Ecuador,

at Albatross station 2792, in 401 fathoms. (^Equator, Ecuador, Equator, the

great circle of latitude of the earth.)

Chlopsis ,'qntitorialis, GILBERT, Proc. U. S. Nat. Mus., 1891, 347, off Coast of Ecuador, Lat.

i S.,Long. 81 W. (Coll. Albatross.)

166. VENEPICA, Jordan & Davis.

Venefica, JORDAN & DAVIS, Apodal Fishes, 651, 1892, (procerum).

This genus sufficiently described above, differs from the European genus

Nettastoma, only in the presence of a fleshy proboscis on the tip of the

snout. Two species known. ( Venefica, sorceress, from the name Sorciere,

used at Nice for Nettastoma melanurum. )

599. VENEFICA PROCERA, Goode & Bean.

Body very elongate, compressed, tapering to a very slender attenuate

point; its greatest height contained nearly 4 times in distance from gill

opening to tip of lower jaw, and equals half length of snout. Head

slender, conical; jaws somewhat depressed; upper jaw heavier and

thicker, and projecting beyond the lower a distance equal to eye. Length
of snout equal to distance from posterior margin of orbit to gill opening;

cleft of mouth extending behind eye a distance equal to orbit. On
each side of upper jaw, and in advance of eye, are twelve pores j

behind

each eye are three pores, while on median line, on top of upper jaw, are

several pores posteriorly arranged in pairs, of which there are four, the

ultimate pair being between the posterior nostrils. A pair of pores upon

nape, connecting postorbital rows, and seventeen on each side of mandi-

ble. Mandibular series continued by another series extending over

cheeks and nape. Snout with a slender, filamentous tip, whose

length is equal to twice eye. Tongue apparently absent. Teeth

arranged as in Nettastoma melanurum, but exceedingly small. Dorsal fin

commencing above gill opening. Anal inserted at a distance from

snout equal to 3f times length of head. Tail twice as long as rest of

body. Lateral line highly specialized, with numerous pares, correspond-

ing in general character to those upon the head, and arranged in a deep

furrow, their distances apart being about the same as in the case of those

upon the head. Height of dorsal and anal fins about equal to half the

height of body. Color, apparently, brownish; peritoneum black. Types,

two fishes obtained at station 325, N. lat. 33 35' 20", W. long. 76, at a

depth of 647 fathoms. Another mutilated specimen ,
about 190 millimeters

long, taken at station 327. This species is in many respects closely allied

to Nettastoma melanurum of the Mediterranean, but appears to differ

from it in the greater length of the tail, the much smaller teeth, and in
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the presence of a filamentous nasal tip. Length 30 inches. (Goode &
Bean.) Also taken off San Pedro, California. (Gilbert. Albatross Coll.)

(procerus, tall or long.)

Nettastoma procerum, GOODE & BEAN, Bull. Mus. Comp. Zool., x, 1883, 224, Gulf Stream.

Venefica procera, JORDAN & DAVIS, Apodal Fishes, 652
;
GOODE & BEAN, Oceanic Ichth., 149, 1895.

Family L. NEMICHTHYIDJE.

(THE SNIPE EELS.)

Body excessively slender, not strongly compressed, deepest near the

middle, tapering backward to the tail, which usually ends in a long and

slender filament, and forward to a very long and slender neck, which is

abruptly enlarged at the occipital region. No scales. Lateral line repre-

sented by one or more rows of pores. Head resembling that of Tylosurus,

the head proper small, short, and rather broad, with flat top and vertical

sides. Nostrils large, close together in front of the eye, without tube or

flap ; jaws excessively prolonged, almost needle-like, the upper the longer
and somewhat recurved. Teeth in both jaws small, very numerous, close-

set, retrorse. Gill openings rather large, running downward and forward,

separated by a narrow isthmus or partly confluent. Pectorals Avell devel-

oped. Anal fin beginning near the vent, higher than the dorsal, becom-

ing obsolete on the caudal filament. Dorsal beginning close behind

occiput, its anterior rays soft, succeeded by a long series of very low,

simple, spine-like rays, which are slightly connected by membrane, their

height rather less than the length of the interspaces ;
on the tail these

spines again give place to soft rays. The soft rays of the fins are con-

nected by thin membrane instead of being imbedded in thick skin, as in

eels generally. Color translucent, the lower parts dark, the back pale.

Stomach not distensible. Muscular and osseous systems well developed.
Abdominal cavity extending far behind the vent. Genera 6, species about

10
; singular inhabitants of the deep seas. The species are little known

and their anatomy has not been studied. They are certainly eels, and
their nearest relations seem to be with the Nettastomidce. The truncate

tail of some specimens is probably a result of mutilation. (Murcvnidce,

group, Nemichthyina, GUNTHER, Cat., vm, 21, 1870.)

a. Gill openings partly confluent, rather large ;
vomerine teeth conspicuously enlarged.

6. Vomerine teeth lancet-shaped, very close set
; jaws moderate, the snout not longer

than rest of head
;
vent at a distance behind head about equal to postorbital part

of head
; eye above angle of mouth. SERRIVOMER, 167.

bb. Vomerine teeth conical
; jaws very long, attenuate

;
color silvery. SPINIVOMER, 168.

aa. Gill openings distinctly separate ;
vomerine teeth moderate

; jaws excessively attenuate,

the upper longer and recurved; tail probably always normally with a filiform tip;

(truncate in injured specimens ; short and band-like in translucent larvae).

c. Vent remote from the head, at a distance behind pectoral more than 3 times length

of that fin
;
color black.

d. Gill slits lateral, vertical, well separated ;
dorsal commencing above pectorals;

tail filamentous
; jaws long and slender

;
a single series of pores along

lateral line. AVOCETTINA, 169.

cc. Vent at the throat, at a distance behind the head less than length of pectoral ;

anal fin beginning below middle of pectorals ; body very long and slender,

most of the dorsal rays very slender, nearly free, appearing like slender

spines ; jaws very slender, not expanded at tip.
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e. One row of pores along lateral line; tail truncate, (doubtless mutilated);
color black. LABICHTHYS, 170.

ee. Three rows of pores along lateral line; color dusky silvery, darker
below ;

tail always ending in a long filament. NKMICHTHTS, 171.

167. SERRIVOMER, Gill & Ryder.

Serrivomer, GILL & RYDER, Proc. U. S. Nat. Mus., 1883, 260, (beanii).

Nemichthyids with the head behind eyes of an elongated parallelo-

graniic form, with moderately attenuated jaws ; branchiostegal membrane
confluent at posterior margin, but with the branchial aperture limited

by an isthmus except at the margin, and with lancet-shaped vomerine
teeth in a crowded (sometimes doubled) row. (semi, saw : vomer,

vomer.)
600. SERRIYOMER BEANII, Gill & Ryder.

Stoutest of the family, with much shorter jaws than any other, and
with a very formidable vomerine armature

; depth of head at vertical

from mandibular articulation contained 37 times in the total length;

greatest height 29f in total length. (Gill <fc Ryder.) Gulf Stream. (Lat.
41 40' 30", long. 65 28' 30", at 855 fathoms.) Also taken by Dr. Gilbert

in the Gulf of California. (Named for Tarleton Hoffman Bean.)

Serrivomer beanii, GILL & RYDER, Proc. U. S. Nat. Mus., 1883, 261, Gulf Stream; JORDAN &
DAVIS, I. c., 653. (Type, No. 33383. Coll. Albatross.)

168. SPINIVOMER, Gill & Ryder.

Spinivomer, GILL & RYDER, Proc. U. S. Nat. Mus., 1883, 261, (goodei).

jVemichthyids with a rectilinear occipitorostral outline, with very atten-

uated jaws, high mandibular rami, the branchial aperture nearly conflu-

ent
; enlarged acute conic teeth in a median row on the vomer, and with

a silvery epidermis and filiform tail, (spina, spine ; rower, vomer.)

601. SPINIVOMER GOODEI, Gill & Ryder.

Silvery; recognizable also from its smaller eye and deeper mandibles;

greatest height of body at the branchial regions contained 52 times in

total length; rays ensheathed in a tough membrane. (Gill & Ryder.)
Gulf Stream. (Lat. 38 19' 26", long. 68 20' 20", at 2,361 fathoms.)

(Named for George Brown Good.)

Spinivomer goodei, GILL & RYDER, Proc. U. S. Nat. Mus., 1883, 261, Gulf Stream; JORDAN <k

DAVIS, 1. c., 654. (Type, No. 33293. Coll. Albatross.)

169. AVOCETTINA, Jordan & Davis.

Avocettina, JORDAN & DAVIS, Apodal Fishes, 655, 1892, (infans).

This genus is closely allied to Nemichthys, but differs notably in the

position of the vent. Lateral line with one series of pores. (Avocetta,

the avocet, Recurvirostra, from the form of the bill.)

602. ATOCETTINA INFANS (GUnther).

Eye rather large, contained 2 to 3 times in the distance between eye

and pectoral ; jaws long and filamentous, upper jaw 4 times the length

of postorbital part of head
;
both jaws covered with very fine recurved
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teeth ; pectoral fin about a* long a* the bead is high ; gill openings a

little less than eye ; postorbital part of head contained about 4 times in

trunk ;
dorsal beginning over pectorals, consisting of very delicate rays ;

trunk contained at least 12 times in tail; greatest depth of body about.

equal to head without snout. Lateral line with one series of con-

spicuous pores. Color uniform black, jaws lighter. Deep sea
; known

from West Indies, mid-Atlantic, oft' Pernambnco. Also from Alaska, the

present description from a specimen taken by Dr. Gilbert off the coast of

Alaska, apparently referable to A. gilli, but agreeing with Gtintber's figure

of A. infan*. (infans, immature.)

Nemichifiyt in/an*,* GCXTHER, ADD. and Mag. Nat. Htot., 1878, 24, and in Voyage Challenger, xxn,

264, 1887, mid-Atlantic, 2,500 fathom*.

1 Labietiltiy^ giHit BEAM, Proc. U. 8. Nat. Mn,, 1890, 4T, east of Prince of Walea laland,

Alaska. (Type, No. 44239. Coll. Albatro*.)

Avoeettbia infant, JORDAN It DATI*, I. ., 666.

170. LABICHTHYS, Gill & Ryder.

IMhthyt, GILL It RYDER, Proc. U. 8. Nat. Mtw., 1883, 261, (corfeato,).

According to Goode & Bean the scantily described genus Labiohthy* is

identical with Avocettina.t The following is the original diagnosis:

Nemicbthyids with the bead behind the eyes, contracted, with very
attenuated jaws, the branchiostegal membrane connected to the throat,
and the branchial apertures limited to the sides

;
with small, conical teeth

in a band along the vomer, and otherwise dentition of Nemichthyv; a black

epidermis, and the tail abruptly truncated. (Gill &, Ryder.) (fa3i/, grip
or hold, correlated with XafKf, forceps; Itfbf, fish.)

a. Ridge* bounding the median rortral groove converging backward in a median keel.

CARIVATV0, 603.

oa. Ridges bounding the median roetral groove not confluent backward in a keel.

ELOMOATV0, 004.

603. LAWCHTH YK ( ABINATI K, Gill A Ryder.

The ridges that bound the median rostral groove converging and form-

ing a carina along the median line in vertical from the anterior border of

the orbit; greatest height 34* in total length. Color black. (Gill &
Ryder.) Dorsal beginning over base of pectoral ;

vent close behind the

pectorals. (Bean.) Gulf Stream, 41 13'N., 65 33'W.; a scantily described

species, not seen by us. (carinatutt, keeled.)

/,,/</,% cartoatiu, GILL & RYDER, Proc. U. 8. Nat. Mo., 1883, 263, 266, 261, Gulf Stream;
JORDAK DAVUS, Z. c., 666. (Type, No. 33369. Coll. Albatrom.)

*
NetnichOtyt infant, GCVTHER : Body much leal elongat^ /-

ti,,,*,.-^!,,,,.,.,,:,. v.nttv.i-.- .,r ti,M'<r a- dfttant from root oi j/'t.,r ;i )- M \* Che fatter from ej

t Labichthyt gW, BEAK : Eye half length of pottorbital part of hea4 and% length of pectoral.
POftOfWtftl J

.:i it. of ,-.vl j--. ^ npp<-r j:tw:trj<J ,"-,
of lov.<-r (M-JIJ Jiut'l'-'.f i;,otitl,. |j<,r-:il h-t'in/H/j}.'

Deafly OTer end of |,<-rt,,ral. V<;r,t .ii^-.tar.t from >- :i 'l ftnM -|u*l " 1 tini-H j,',-t,r,it;il i/.-.rt

<,f ..:.vl. I). :J ,lh of \,<,<\y
< ;')M&lr J. : i, t.th of j:;tl without fc r,.,ut. ^,

(

of tot;il. IJM-:I| ravK v-ry
bort; longest anal ran t length of bead. Lateral line of one writ* of large pore*. Color
ijr.if-.rm black. Length 184 inches. Type from eat of Prince of Wale* MandJMP 2CK N., 136
/
W^at 1,669 fothonn. (Bean.) Plota^ identical wHh^M*ttM<i

;
w, rtiov it i <

|<t thin view vreito it not that the type of CdM " <K asid to have th vnt at
ththroRta^ H, MmMMfff, Tb poitorfoi porttou of the rent define* Avocetttna.
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604. LAllinmiYS KLOXUATUS, Gill & Kyder.

The ridges that bound the rostral groove not confluent backwards in a

carinaform extension, but ending in a vertical from the orbit
; greatest

height of body ;>0 in a total length. Color black. (Gill A. Ryder.) Vent
not described. Gulf Stream, Albatross Station 2100, 39 22' N., 68 34' W.

(elongatus, elongate. )

Labichthys e-lo.;.i/is, Un.i. \ KYMKR, Tree. U. S. Nat. Miw., 1883, 262, Gulf Stream; JORDAN &

DAVIS, I. <-., iVSC,. Jx i

.
. N,.. 33577. Coll. All>atr,>.)

171. NEMICHTHYS, Richardson.

Ncmichthyf, RiCH\Krs>>\, Voyage Samarnng, 16, 1848,

Ltptorhyn<.'hut, LOWE, Ann. Majr. Nat. Hist., x, 1S.VJ, M, (l<-nrhtcnbcr<iii),

f, BRANDT. Mom. Ao. St. IVtorsb., Savaus titrangoros, 174, 1854,

Gill openings separate ;
vomerine teeth moderate

;
vent at the throat.

Body very long and slender, ending in a filamentous tail. Jaws very

slender, recurved, not expanded at tip. This genus contains one or two

species of long and very slender eels, living in deep water, though per-

haps nearer the surface than the members of related genera, (vi/pi,

thread; /,t%, fish.)

a. Eye moderate, loss than half postorbital part of head; depth of head 7 iu its greatest

length. BCOLOl'ACEl'S, G()f>.

CM. Eye larger, half length of poatorbital part of head
; dopth of houd 9 in its length.

AVOCETTA, 606.

605. NEMICHTHYS SCOLOPACEUS, Richardson.

(SNIPE EEL.)

Head comparatively stout, its depth one-seventh its greatest length.

Eye moderate, less than one-third the length of the head without snout.

Length of pectoral fins slightly less than height of the anal, which is

less than the height of the body and rather more than greatest depth of

head. Pale above, belly and anal fin blackish, the color not abruptly

changing, the back somewhat speckled. Length 36 inches. Atlantic

Ocean, in deep water; very many specimens taken with the beam
trawl off the New England coast and off the Grand Banks. Common
about Madeira, (scolopax, snipe.)

AVmiV7///ii/**-.>?,.i),i,r,i, RICHARDSON, Voy. Samarang, 26, 1848, South Atlantic
; GCNTHER,Cat,,

\ui, -.il, 1870; QOODE & BEAN, Bull. Essex Inst.,26, 1879; GOODB, Proc. U. S. Nat. Mus.,

1880, 485; GOODB & BEAN, Bull. Mus. Comp. ool., 225, 1883; JORDAN & GILIIKKT, SyimpMH,

366,1883; GUNTIIER, Voy. Hiallon-or, XXH, 263, 1887.

Lcptorhiwlnis lnt,'htcnbcr,jiit LOWE, Mom. Soc.Savans trangeres, Petersburg, 171, 1854, Madeira.

liflnwpsa lenchtenbergti, BRANDT, Mom. Soc. Sav. tr., Peterab., 174, 1854, (with good plato).

Ncmiclithys scoh^mccus, JORDAN & DAVIS, I c., 657.

806. NEMIfHTHYS AVOCETTA, Jordan A Gilbert,

Head 10
; depth 58

; depth of anal 64 in length of body. Head slen-

derer, its depth one-ninth its greatest length. Eye large, one-third the

head, without snout. Length of pectoral scarcely greater than height of

anal, which is scarcely less than greatest depth of body, and more than

greatest depth of head. Translucent
; belly with close-set dark spots,

F. N. A.-2f>
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its lower edge and anal fin black, the back abruptly white and unspot-

ted. Length 22 inches. Puget Sound, near Seattle. One example

known, found swimming at the surface
; differing in some slight respects

from all Atlantic specimens examined, but very likely not a distinct spe-

cies, (avocetta, the avocet.)

Nemichthys avocetta, JORDAN & GILBERT, Proc. U. 8. Nat. Mus., 1880,409, Harbor of Port Gam-

ble, Puget Sound, near Seattle. (Type, No. 27299. Coll. University of Washington.)

JORDAN & GILBERT, Synopsis, 367, 1883
;
JORDAN & DAVIS, I.e., 657.

Family LI. MYRID.E.

(THE WORM EELS.)

End of tail surrounded by the confluent vertical fins
;
the posterior

nostril is in, or very near, the upper lip, and the tongue is more or less

fully adnate to the floor of the mouth. The species are usually of small size

and plain colors, more or less worm-like in form, and inhabit sandy coasts

in tropical seas. The genera have but few species each. They are inter-

mediate in character between the Opliiclitliyidce and the Murcenesooidce. The

osteology has not yet been carefully studied, but they will probably be

found to be most nearly related to the latter family, if indeed the two
should not be, as in Bleeker's arrangement, reunited with the Leptocepha-

lidce. (Murcenidce, Myrina, Giinther, Cat., vm, 49-53, 1870.)

a. Body elongate, subterete
; pectorals present, sometimes minute; anterior nostril tubular;

dorsal fin beginning behind head
;
teeth small.

b. Dorsal fin beginning behind vent
;
no teeth on vomer

;
teeth mostly uniserial

; body

slender, terete. AHLIA, 172.

bb. Dorsal fin beginning before the vent
;
vomer with teeth.

c. Dorsal beginning at a point about midway between gill opening and vent
; pector-

als very small
;

teeth subequal ; body slender, terete
;
the tail much longer

than rest of body. . MYROPHIS, 173.

aa. Body short, much compressed ; pectorals almost invisible
;
mouth narrow

;
vomerino teeth

none; snout obtuse, depressed; vertical fins well developed, the dorsal beginning behind

the gill opening. CHILORHINUS, 174.

172. AHLIA, Jordan & Davis.

Ahlia, JORDAN & DAVIS, Apodal Fishes, 639, 1892, (egmontis).

This genus differs from MyropMs in the posterior insertion of the dorsal

and in the absence of vomerine teeth. (Named for Jonas Nicolas Ahl,
of Upsala, whose thesis " De Murssna et Ophichtho,"

"
modestly offered"

for the consideration of President Thunberg in 1789, furnishes the begin-

ning of our systematic arrangement of the eels.)

607. AHLIA EGMOMIS (Jordan).

Head small, slender, moderately pointed; anterior nostril in a short

tube; posterior large, labial directly behind it; cleft of mouth rather

short, extending to beyond the rather large eye, which is more than half

length of snout; cleft of rnouth 3 in head; teeth on both jaws sub-

equal, pointed, slightly compressed, arranged in single series, those

of both jaws directed somewhat backward; the lower teeth larger and

more oblique than the upper; about 4 small fixed canines in front of
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upper jaw; no teeth on vomer in two specimens examined; tongue not

free
;
lower jaw considerably shorter than upper, its edge considerably

curved, concave in outline. Nape somewhat elevated j top of head with

large pores. Head 5| in distance from snout to vent ; head and trunk a

little shorter than tail; body slender, its greatest depth a little more
than length of gape. Pectoral short and broad, slightly longer than

snout; the gill opening short, oblique, extending downward and back-

ward from near middle of base of pectoral. Dorsal fin beginning behind

vent, at a distance about equal to length of gape ;
the fin very low in

front, becoming gradually higher towards the tip of tail
;
anal low, but

well developed, considerably higher than dorsal, highest anteriorly,

uniting with the dorsal around the tail. Dark brown, apparently uni-

form, somewhat paler below. Length 15 inches. Egmont Key, Florida.

One specimen known.

Myropltis egmontis, JOEDAN, Proc. Ac. Nat. Sci. Phila., 1884, 44, Egmont Key, Florida.

(Type, No. 35086. Coll. Jordan.)

Aldia egmontis, JOBDAN & DAVIS, I. c., 639.

173. MYROPHIS, Liitken.

Myrophis, LUTKEN, Vidensk. Meddel. Nut. Foren. Kjiibenhavn, 1, 1851, (punctate*).

Boby slender, subterete. Pectoral fins small, but present; vertical fins

low, surrounding the tail; dorsal beginning before the vent. Voinerine

teeth anteriorly in two or three series. Three species of small eels,

resembling earthworms, found on the sandy shores of tropical America.

(fj,vpo<;, Myrus, a genus of eels; bfyig, snake.)

a. Base of pectoral half width of gill opening ;
snout very narrow. PUNCTATUS, 608.

aa. Base of pectoral as wide as gill opening ;
snout almost as broad as long. VAFEB, 609.

608. MYROPHIS PUNCTATUS, Lutken.

Base of pectoral fin half width of gill opening ;
snout very narrow

;

jaws weak; width of snout between the anterior nostrils less than diam-

eter of eye ; width of interorbital space equal to eye ; greatest width of

head less than that of body behind the gill openings ;
teeth uniserial on

vomer and mandible, biserial on maxillary ;
head 3 times in trunk, 7

times in the tail
; depth of body at gill openings 2f in head

; eye 2 in

snout, which is 6 in head
; gape 3| in head

; upper jaw projecting. General

color light brown, the sides and back punctate with dark brown dots
;

belly and throat plain, except a little patch of dusky points below the

gill openings. West Indian Fauna; coast of Texas to Surinam
;
common

along our Gulf Coast; resembling an earthworm and scarcely larger.

(punctatus, speckled.)

Mi/rophis punctatm, LtJTKEN, Vid. Med. Naturh. Foren. Kjoben., 1, 1851, West Indies; JOBDAN,

Proc. Ac. Nat. Sci. Phila., 1883, 282 ; JOBDAN, Proc. U. S. Nat. HUB., 1884, 33
;
JOBDAN &

DAVIS, I. c., 640.

Myrophis longicollis, KAUP, Apodee, 30, 1856, (not Murxna longicollis CUVIER, which ia Echelm

myrvs).

Myrophis microsligmius, POEY, Repertorio, n, 250, 1867, Cuba; JOBDAN & GILBERT, Synopsis, 900,

1883.

Myrophis lumbricus, JOEDAN & GILBEBT, Proc. U. S. Nat. Mus., 1882, 261, Galveston, Texas.

(Type, No. 30896. Coll. Jordan.) JOBDAN & GILBEUT, Synopsis, 899, 1883.
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609. MYROPHIS YAFER, Jordan & Gilbert.

Base of pectoral fin as wide as the gill opening ;
snout almost as broad

as long; width at the nostrils greater than the interorbital width; dorsal

commencing nearer the vent than the gill openings ;
teeth uniserial on

vomer and mandible, biserial on maxillary ;
head a little less than 3 in

the trunk, 5| in the tail
; depth of body at the gill openings 3 to 4 in

head; upper jaw projecting. Color light brown; sides and back with
minute brown specks, smaller than in punctatus ; belly and throat plain.
Pacific Coast of Tropical America, from Guaymas to Panama

;
common.

Similar to M. punctatus, but the pectorals longer, (vafer, sly.)

.Mj
r
ophis vafer, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 645, Panama. (Type, No.

29681. Coll. Gilbert.) JORDAN, Proc. II. S. Nat. Mus., 1885, 370
;
JORDAN & DAVIS, J. c., 641.

174. CHILORHINUS, Liitken.

Chilorhinus, LtJTKEN, Vidensk. Meddel. Naturg. Foren. Kjobenhavn, 1, 1851, (suensonii).

Body short, much compressed; mouth narrow; no teeth on vomer; snout

depressed, obtuse
; pectoral fins very small

;
vertical fins well developed,

the dorsal commencing behind the gill opening. One species known.

OtaAof, lip; jttv, nostril.)

610. CHILORHINUS SUENSONII, Liitken.

Head and trunk forming ? of the total length ;
dorsal fin commencing

at a point half way between vent and snout
; depth 9 times in the total

length ; eye 2 in interorbital width, the latter equaling the muzzle ; teeth

on palatines biserial
;
ten teeth in two transverse rows on the nasals

;

teeth on lower jaw triserial. Color uniform dark brown; throat paler;
fins darker margined. (Cope.) St. Croix, West Indies, not known else-

where. (A personal name.)
Chilorhinus suensonii, LtfTKEN, Vid.Med. Naturg. Foren., 1, 1851, St. Croix ; GtJNTHER, Cat.,vni,

52, 1870
; COPE, Trans. Amer. Phil. Soc., 1870, 482

;
JORDAN & DAVIS, 1. c., C39.

Family LII. OPHICHTHYID^.

(THE SNAKE EELS.)

This family includes those Enchelycephalous eels which are scaleless,

and have the end of the tail projecting beyond the dorsal and anal fins,

and without the rudiment of a caudal fin. Anterior nostrils placed in

the upper lip, opening downwards
; gill openings not confluent

; tongue
more or less fully adnate to the floor of the mouth. The species are, for

the most part, moderate or small in size, and they are very abundant in

the tropical seas, especially about the coral reefs. The eggs are numerous,
of moderate size, similar to those of ordinary fishes. Genera about 12.

Species nearly 100. Most of the known genera are found in America, but
less than half the species. Many of the species are singularly colored, the

bands or spots heightening the analogy between them and the serpents.

(Murcenidce, part Ophichthyina!, Giiuther, Cat., vin, 54-90, 1870.)

a. Body without traces of fins anywhere ;
teeth all small, conical

; gill openings near together,

subinferior
; anterior nostril tubular

; tongue scarcely free in front ; mouth small.

6. Gill-slits inferior, converging forward. SPHAGEBRANCHUS, 175.

bb. Gill-slits small, lateral, placed vertically. VERMA, 176.
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a. Body with distinct fine, at least on the back.

c. Anal fin wholly wanting ;
no pectoral fin ; dorsal fin high, beginning on the head }

gill openings subinferior, converging ;
anterior nostrils tubular

; tongue slender,

somewhat free in front. LETHARCHUS, 177.

oc. Anal fin well developed ;
anterior nostril usually in a short tube near tip of snout.

d. Teeth blunt, mostly granular or molar
;
voiner with teeth

; pectoral fins

present, small.

e. Dorsal rather high, beginning on the head, before tho gill opening.

MYRICHTHYS, 178.

ee. Dorsal fin beginning behind the gill opening, the fin usually low.

PISOODONOPIIIS, 179.

dd. Teeth all pointed, none of them molar
;
vomer with teeth.

/. Dorsal fin beginning before nape, on anterior part of head
; pectoral

fin small or wanting.

g. Pectoral fins wholly wanting ; body compressed, the dorsal fin

high. CALLECHELYS, 180.

gg. Pectoral fins small, but present ; body elongate, subterete, tho

dorsal fin moderate. BASCANICHTHYS, 181.

ff. Dorsal fin beginning more or less behind gill opening.

ft. Pectoral fins reduced to a small flap, not longer than eye ;

teeth small, mostly unisonal
; gill openings lateral.

QUASSIREMUS, 182.

M. Pectoral fins well developed, much longer than eye ;
teeth

gill-openings usually lateral, sometimes subinferior.

t. Snout moderate or short, less than one-fourth head, the

jaws not produced into a slender beak (as in the

European genus Ophisurus).

j. Lips not fringed.

Jc. Teeth subequal, with no elongate canines on

jaws or vomer. OPHICHTHCS, 183.

Jck. Teeth unequal, some of them long canines, either

on vomer or on sides of one or both jaws ;

mouth large,the snout short, and the eyes

more or less superior.

I. Teeth on vomer small, fixed, in two or

three series
;
tail a little longer than

rest of body. MYSTKIOPHIS, 184.

tt. Teeth on vomer a series of about four

depressible canines ;
tail much

shorter than rest of body.

SCYTALICHTHYS, 185.

jj. Lips with a conspicuous fringe of papillse ;
canines

present on jaws and vomer
; jaws rather long, the

lower projecting ;
head depressed ; eyes superior ;

tail shorter than rest of body.

BRACHYSOMOPHIS, 186.

175. SPHAGEBRANCHUS, Bloch.

Sphagebranchus, BLOCK, Ichthyologia, ix, 88, pi. 419, 1795, (rostraius).*

Ctecilia, LACPEI>E, Hist. Nat. Poiss., n, 135, 1800, (branderiana=cacut}; (not CteetKa, L., a genus of

Batrachia).

Apterichthys, DE LA ROCHE, Ann. Mus., xin, 325, 1809, (ccecws).

EAFINESQUE, Analyse de la Nature, 1815, 93, (ccecus).

*
Sphagebranclm* rostralus, Bloch, is known only from the original figure and description.

According to these the species is allied to Bphagebraneluu selachops, having similar KiH openings

but with the tail scarcely as long as the rest of the body, the head larger, about 2 in body or 5

in total length; snout very sharp; eye moderate. According to Bloch, his type came from

the East Indies. Schneider (1801) corrects the locality to "rivers of Surinam." We have 110

means of knowing which record is correct, until the species is found again.
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Ichthyapus, BRISOUT DE BARNEVILLE, Revue Zob'logique, 219, 1847, (acutirostris).

Ophisuraphis, KAUP, Apodes, 29, 1856, (gracilis).

This genus contaius several little-known species of small eels remarka-

ble for showing no trace of fins in the adult stage. The snout projects

beyond the small mouth, giving a shark-like profile, and the small teeth

are mostly uniserial. The gill-slits are inferior and converging. The
name Sphagebranchus was based on a species which evidently belongs to the

genus. It has, therefore, clear priority over Ichthyapus and Apterichthys.

This genus is the most simple in structure among the genera of Ophich-

thyidw, as Ophichthus is probably the most specialized. Its loss of fins is

doubtless due to degeneration, but it seems nearer the primitive type than

Erachysomophis or Ophichthus. (tr^af, throat; /Spdy^m, gills.)

a. EyeB visible. Tail nearly half longer than head and trunk
; gill slits inferior, converging.

b. Head 6 times in trunk. ANGUIFORMIS, 611.

bb. Head little more than 4 times in trunk. SELACHOPS, 612.

611. SPHAGEBRANCHUS ANGTJIFORMIS (Peters).

Eyes externally visible. Tail nearly one-half longer than head and
trunk. Head 6 in trunk, 17 in total length. Flesh-colored, with small

black spots. (Peters.) Open Atlantic, near the West Indies
;
a small eel,

once taken, (anguis, the slow worm; forma, form.)

Ophichthys (Spliagebranchus) angui* rmis, PETERS, Berlin Monatsaber., 1876, 849, Atlantic Ocean,
I540'N., 23 5' W.

Sphagebranchus anguiformis, JORDAN & DAVIS, I.e., 615,

612. SPHAGEBRANCHUS.SELACHOPS (Jordan & Gilbert).

Eyes well developed. Tail nearly half longer than head and trunk.

Head a little more than 4 times in trunk; tail sharp-pointed; snout sharp;
cleft of mouth 1\ to 3 in head

; gill slits almost horizontal, converging for-

wards, as in S. rostratus, the isthmus equal to eye, which is 2 in snout.

General color light brown, slightly dusky on the back and more dusky
along the lateral line; head mottled with dusky spots. Rocks about

Cape San Lucas
;
not rare. (atAa^of, shark

; wi/;, face.)

Apterichthys selachops, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 356, Cape San Lucas.

(Type, No. 4391. Coll. Xantus.)

Ichthyapus selachops, JORDAN, Proc. U. S. Nat. Mus., 1885, 369.

Sphagebranchus selachops, JORDAN & DAVIS, I. c., 615.

176. VERMA, Jordan & Evermann.

Verma, JORDAN & EVERMANN, new genus, (kendalli).

Body greatly elongate. Anterior nostrils in a short tube
; posterior

without tube. Teeth on head of vomer in a ^-shaped patch; none on
shaft. Closely allied to Spliagebranchus ,

but differing from that genus in

the transverse position of its gill-slits, which are as in the European
genus Ccecula. (vermis, worm.)

a. Tail but little longer than head and trunk. Head 7% in trunk
; gill slits small, transverse.

KENDALLI, 613.
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618. VERMA KENDALLI (Gilbert).

Head less than of trunk, contained 6f in trunk, body 1 in tail; snout

sharp ;
cleft of mouth 4 in head

; gill slits small, inferior, directly trans-

verse (as in Cocculaimberbis), the isthmus very narrow, not as wide as eye,
which is 2 in snout

; tail sharp-pointed ; eye before middle of gape. Col-

oration plain brownish, speckled. Coast of Florida, in rather deep water.

(Named for William C. Kendall, assistant in the U. S. Fish Commission.)

S])lj<'l>riDK'!n<s I;i<ln/li, GILBERT, Bull. U. S. Fish Comm., ix, 1889, (1891), 310, off west coast
of Florida, 25 34' N. 82 fXX W., iu 25 fathoms. (Type, No. 44304. Coll. Kendall.)

177. LETHARCHUS, Goode & Bean.

Letharchm, GOODE & BEAN, Proc. U. S. Nat. Mus., 1882, 437, (velifer).

Anal fin wanting; no pectoral fins; dorsal fin well developed, beginning
on the head

; gill openings subinferior, converging; anterior nostrils tubu-

lar; tongue slender. One species known. (/Uyftywu, to forget; ap^6f,

anus, for anal fin.)

614. LETHARCHUS TELIFER, Goode & Bean.

Teeth uniserial on jaws and vomer, small and directed inward and back-

ward; snout long and pointed, projecting f its length beyond the lower

jaw ; gill openings subinferior, almost horizontal, equal to lower jaw,
three times the breadth of the isthmus; nostrila not prominent, without

tube; anterior under the tip of snout; lateral line distinct, extending
forward in a curve, ending in a pore on the top of the head, just in front

of the beginning of the dorsal fin
;
head 6 in trunk

;
tail pointed, 2| in

total length ;
cleft of mouth 4 in head

;
snout 9 in head and twice the

diameter of the eye. Plum-colored, head lighter, throat pale ;
dorsal fin

white, edged with a broad band of black. Coast of Florida, in rather

deep water. Known only from the Snapper Banks off Pensacola and

Tampa, (velum, sail
; fero, I bear.)

Lelharchus velifer, GOODE & BEAN, Proc. U. S. Nat. Mus., 1832, 437, West Florida. (Type, No.

31458. Coll. Kaiser & Martin.) JORDAN & GILBERT, Synopsis, 896, 1883
; JORDAN, Proc. U.

S. Nat. Mus., 1884, 33
;
JORDAN & DAVIS, I. c., 616.

178. MYRICHTHYS, Girard.

Pisoodonophif, KAUP, Apodes, 15, 1856, (in part ;
not type, as restricted by BLKEKEK, which is P.

cancrivorus).

W/richthys, GIRAIJD, Proc. Ac. Nat. Sci. Phila., 1859, 58, (tigrinus).

Ophisurus, SwAiNsoN, BLEEKER, etc., (not of LACEPEDE, nor of Risso, nor KAUP, who restrict

the name to 0. serpens).

Teeth mostly blunt and molar
; pectoral fins small

;
dorsal beginning on

the head before gill opening; otherwise essentially as in Ophichthus.

Species numerous, found in most tropical seas. Coloration variegated.

(juvpof, Myrus; i^flvf, fish.)

a. Spots on body large, blackish, without pale centers ;
all of them circular or nearly so ;

the

ground color paler. T..;IUNUS, 615.

aa. Spots on body large, black, most of them with a distinct pale center, the ground color

pa ler OCTJLATUt., 616.

aaa. Spots on body large, round, nearly whitish in color, the ground color dark.

ACUMINATU8, 617.
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615. MTBICHTHTS TIGEINUS, Girard.

Head 3| in trunk, 11 in total length; eye 2i in snout, situated a little

back of middle of gape, which is 3 in head
; pectoral measured from top

of base, about equal to eye. Coloration brown, with large dark spots,

which have not paler centers. Spots on sides of body all circular or

nearly so
;
those on anterior part of head small and numerous

; lighter

below
; belly almost plain ;

4 longitudinal rows of round black blotches

on each side of body, the two middle series often forming one irregular

row, the central row very close to the median and consisting of small

spots not much larger than the eye, spots in the uppermost row often run-

ning up on the dorsal fin, each dorsal row running forward, terminating
in the snout

;
8 or 9 spots in each dorsal row from the tip of snout to ver-

rtical from gill opening; a row of 5 or 6 spots from gill opening to above

eye; two other rows running diagonally downwards and backwards

from eye; 7 or 8 spots on each side of snout; jaw with about a dozen

spots on each side; dorsal with dark margin; anal plain. Pacific Coast

of Mexico, rather common about Mazatlan, occasionally ranging north-

ward, (Adair Bay, Oregon, Girard. (tigrinus, like a tiger, in color.)

Myrichthys tigrinus, GIBABD, Proc. Ac. Nat. Sci. Phila., 1859, 58, Adair Bay, Oregon ; JORDAN

& DAVIS, ?. c., 618
;
JORDAN & GILBERT, Synopsis, 360, 1883.

Ophisurus xysturus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 346, Mazatlan. (Type, Nos.

28142, 28247, and 29642. Coll. Gilbert.)

Pisodontophis xyvturus, JORDAN, Bull. U. S. Fish Comm., n, 1882, 106.

C16. MYRICHTHYS OCULATUS (Kaup).

Eye 2 in snout
;
snout 6 in head, and 4 in distance from tip of snout to

beginning of dorsal fin
;
cleft of mouth 3| in head

;
head 4 in the trunk,

and a little more than 8 in the tail. Spots on body large, dark, most of

them with a distinct pale center.' Body dark gray above, white below;
on each side two series of large roundish dark spots, with pale centers,

one row lying along the dorsal fin, the other a little below the lateral

line
;
about 35 spots in each row

;
a large spot in front of dorsal fin

;
snout

with about 5 spots on each side; lower jaw with small dusky spots; dor-

sal fin with a dusky edge and with faint dusky blotches; anal plain.

Tropical Atlantic, Cuba to Surinam and Cape Verde Islands, (oculatus,

having eye-like markings.)

Pisoodonophis oculatus, KAUP, Apodes, 22, 1856, Curafoa.
OpMsurus latimaculatus, POEY, Repertorio, n, 252, pi. 3, fig. 1, 1867, Cuba.

Ophichthys pardalis, GUNTHER, Cat., vm, 82, 1870
; (not Ophisunts pardalis, VALENCIENNES).

MyricJitkys oculatus, JORDAN & DAVIS, I. c., 618.

617. MYEICHTHIS ACUMINATUS (Gronow).

Spots on body large, nearly round, and whitish in color
; ground color

dark brown, pale below
;
two series of round, whitish blotches on each

side of body, about 40 spots in each series
; spots somewhat larger and

more distinct anteriorly, where their diameter is nearly equal to length
of snout

;
head with irregular, round, whitish spots on each side

;
dorsal

brownish, margined with dusky ;
other fins pale. Snout 5f in head and
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twice the diameter of the eye; cleft of mouth 3 in head; head 4 in trunk;
head and trunk If in tail; dorsal beginning at a point slightly nearer the
base of pectorals than eye; pectorals very small, their bases as broad as

gill opening. Body extremely elongate, the diameter about i length of

head. West Indies, occasionally northward to Florida Keys, (acumina-

tus, sharp.)

Miincnn artnnitmta,* GaoNOW, Fishes Brit. Mus., 21, 1854, Insula Div. Eustachii.

ulatus, KAXJP, Apodes, 21, fig. 10, 1856, Martinique.

Zoiiytu, POET, Repertorio, n, 254, 1867, Cuba.

Opliiclitlnjs plmvarius, POEY, Anal. Soc. Esp. Hist. Nat., 196, 1875, Cuba.

OjiMcldltys acnminatus, GUNTHER, Cat., vm, 83, 1870.

PisoilonophiR Imym, JORDAN & GILBERT, Synopsis, 899, 1883.

Oiiliimrits (u-uminatus, JORDAN, Cat. Fish N. A., 53,1885.

Myrichlhys acuminatus, JORDAN & DAVIS, I. c., 619.

179. PISOODONOPHIS,tKaup.

Pisoodoiwphis, KAUP, Apodal Fishes, 17, 1856, (boro) ; Pisodontophis, amended spelling.

Small eels, mostly of the Old World, having the blunt teeth of Myrichthys
and the backward dorsal of Ophichihus. Species slender, plainly colored.

(niaov, pea; ddovc, tooth; 60ff, snake.)

618. PISOODONOPHIS CRUENTIFER, Goode & Bean.

Head 4 times in trunk
; length of body about two-thirds that of tail.

Cleft of* the mouth rather wide, one-third head. Snout conical,

depressed. Head snake-like, with powerful muscular enlargements of

the cheeks and a constriction behind the head somewhat like that of

Derichtkys. Eye moderate, half snout, one-tenth head. Teeth granular,
in conspicuous bands, a small oblong patch on premaxillaries and a long
band on vomer. Pectoral fin broad, spatulate, about two-sevenths head.

Dorsal beginning far behind tip of pectoral, its distance from tip of

snout one-seventh of total length. Dorsal and anal fins of moderate

height. Color uniform brownish yellow. Length 16 inches. Two speci-

mens (28938), station 1035 of the U. S. Fish Commission steamer Fish

Hawk, in N. lat. 39 57' W., long. 69 28', in 120 fathoms. Four others at

nearly same region in 245 fathoms.

" The peculiar and savage physiognomy of this fish suggests at once the
idea that it is a parasitic boring form, and in confirmation of this we
have specimens taken by the fishermen on Jeffrey's Bank, and also

another from New Bedford, taken by Mr. J. H. Thompson from the body
of a fish. We have occasionally taken the dried and shriveled remains of
a fish apparently closely related to this from salted halibut and codfish."

(Goode & Bean.)

* We have referred the nominal species, longm, guttitlntns, and pitavarius to the synonymy of

arumiuatus, thinking that the alleged differences are matters of individual variation. LottffiU is

said to have, in the center of each pale spot, a yellow speck, surrounded by a dark circle. The
others are said to lack this central spot, but it may be that it fades in alcohol. Longtis is said to

have the edge ot the dorsal darker than the fin. In guttulatus andjrfMMrfcu it is said to be paler.

fDr. Giinther, (vin, 78), mentions a half-grown eel from Grenada in the West Indies, which
he was unable to separate from PboodoNOp&u boro (Hamilton), of the East Indies and China. It

is possible, however, that this specimen really came from China. In P. boro the head is 4 times
in the very long trunk ; the fins are very low and the color is plain brown.
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This species is very different from Pisoodonophis boro, and may prove the

type of a distinct genus, (cruentifer, bearing blood, bloody.)

Pisodonophis cruentifer, GOODE & BEAN, Oceanic Ichthyology, 147, fig. 1G6, 1895, Gulf Stream.

180. CALLECHELYS, Kaup.

Callechelys, KAUP, Apodes, 28, 1856, (guicJienoti).

This genus contains one American and three East Indian species,

agreeing in the elongate, compressed body, absence of pectoral fins, and

anterior insertion of the dorsal. In other respects Callechelys is close to

Ophichthus. (/ca/iof, beautiful
; e^pAvf, eel.)

619. CALLECHELYS MUB^NA, Jordan & Evermann.

Depth of body at gill openings a little more than length of upper jaw,
which is 3 in head

;
head 8 in trunk, about 14 in total length ; eye small,

2 in snout, placed over the middle of upper jaw ; tip of lower jaw extend-

ing a little before the front of eye; gill openings small, inferior, sub-

longitudinal, the distance between them about half the height of one of

them
;
dorsal fin beginning on the head, at a distance behind the angle of

the mouth a little more than half the length of upper jaw. Dark olive,

closely mottled and spotted with confluent blotches of darker olive and

blackish, the spots more distinct anteriorly, posteriorly confluent, so that

the tail is nearly pla,in dusky ; belly scarcely paler, dorsal and anal chiefly

blackish with pale margins. Snapper Banks off Pensacola
;
one specimen

known. (Murcena, from the general resemblance of the species to a young
Moray.)

Callechelys mursena, JORDAN & EVERMANN, Proc. U. S. Nat. Mus., 1886, 466, Snapper Banks;
JORDAN & DAVIS, /. c., 620. (Type, No. 37996. Coll. Stearns.)

181. BASCANICHTHYS, Jordan & Davis.

BascanicMiys, JORDAN & DAVIS, Apodal Fishes, 621, 1892, (bascaniuni).

This genus is very close to Callechelys, from which it differs in the pres-
ence ofpectorals, the long subterete body, lowerfins and plainer coloration.

Three species are known. (Bascanion, the black snake
; iytivq , fish.)

a. Pectoral fin a slender rudiment not longer than eye ;
head about 8 in trunk.

b. Snout 6 to 7 in head
;
no distinct spots on body. SCUTICARIS, 620.

bb. Snout 5% in head
;
a series of large spots between dorsal and lateral line.

PENINSULA, 611.

oa. Pectoral fin nearly as long as snout
;
head about 10 in trunk. BASCANIUM, 622.

620. BASCANICHTHYS SCUTICABIS (Goode & Bean).

Pectoral fin a slender rudiment about as long as eye ;
head moderate;

body terete, the trunk a little longer than the tail
;
teeth short, bluntish,

recurved, uniserial in each jaw, biserial on vomer; head 8| to 9f in head
and trunk, 8 in tail

; snout 6 to 7 in head
; eye 2 in snout, a little behind

the middle of cleft, which is contained in the head 3f times
;
lower jaw

extending forward to middle of snout
;

distance from tip of snout to

beginning of dorsal a little over 2 in head
; gill openings vertical, their

length about equal to breadth of isthmus
; lateral line curved over the
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opercular region, the pores distant and well separated. Color brown

above, lighter below, front of head more or less mottled
;
dorsal and anal

fins pale, without dark margins. West coast of Florida; not rare.

(scutica, a whip.)

Sphagebranchus smticaris, GOODE & BEAN, Proc. U. S. Nat. Mus., 1879, 343, Cedar Key. (Type,
No. 23636. Coll. Dr. J. H. Velie.)

Bphagcbranchus teres, GOODE & BEAN, Proc. U. S. Nat. Mus., 1882, 436, West Florida. (Type,
No. 31457. Coll. Kaiser & Martin.)

Gi'culi m-nliraris, JORDAN & GILBERT, Synopsis, 358, 1883.

Oi'i'iilt f.r.'*, JORDAN & GILBERT, Synopsis, 897, 1883.

BascanichlJii/s scuticaris, JORDAN & DAVIS, I. c., 621.

621. BASCANICHTHYS PENINSULA (Gilbert).

Head small, 3f in trunk (without head) ; eye 12 in head
;
snout 5i in

head, projecting beyond lower jaw for a distance equaling diameter of

eye. Cleft of mouth extending beyond eye, its length (from tip of snout)

3i in head. Anterior nostril in a long tube (near tip of snout), the pos-
terior on inner side of upper lip opposite front of eye. Teeth in double

series on all the dentary bones
;
those on maxillary, shaft of vomer, and

sides of mandible small, bluntly conic
;
those on head of vomer and front

of mandible much broader though little longer, and also very blunt. Eye
very small, slightly less than half snout. Gill openings short, vertical,

the length of the slit but one-half of the broad isthmus. Vent much in

advance of middle of length, the trunk contained l-,^ times in the tail.

Dorsal fin beginning well forward on top of head, its origin equidistant
between gill slit and front of eye. Tip of tail sharp, free from fins for a

distance equaling length of snout. Pectoral developed as a short, deep,
membranous flap as wide as gill slit

;
its length less than half its width.

Delicate rays are visible with the aid of a lens. Color light yellowish, a

series oflarge, round, brownish black spots nearly as wide as interspaces
between lateral line and base of dorsal

;
a second series of similar but

much fainter spots alternating with the first below the lateral line
; top

and sides of head with similar smaller spots, those on snout the smallest.

Lower jaw with dusky mottlings ;
anal translucent, unmarked. Dorsal

with a dusky streak. One specimen 10 inches long, from La Paz Bay,
Gulf of California. (Peninsula, of the Peninsula.)

Callechelys peninsula, GILBERT, Proc. U. S. Nat. Mus., 1891, 548, La Paz Bay. (Coll. Gilbert.)

622. BASCANICHTHYS BASCANIUM (Jordan).

Dark brown, nearly uniform
;

fins a little paler. Body extremely

slender, subterete, its greatest depth little more than two-fifths length

of head; head short; snout 7 in head; mouth very small, the lower jaw

thin, included, not extending to the anterior nostril, which is in a short

tube
;
teeth short, subconic, bluntish, a little unequal, their points directed

backwards; lower teeth nearly uniserial ; upper teeth uniserial laterally,

partly biserial anteriorly ;
vomerine teeth forming a rhombic patch. Eye

moderate, its length more than half that of snout, its center nearly over

middle of upper jaw ;
cleft of mouth 3f in length of head. Gill opening

vertical, about as wide as isthmus
;
its upper edge on level of upper base
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of pectoral ; pectoral developed, small, a little broader than long, nearly
as long as snout

;
dorsal fin very low, beginning at a point midway

between front of eye and gill opening; anal similar to dorsal. Head \\\

in distance from tip of snout to vent
;
head and trunk a little longer than

tail; head If; trunk 14. Length of type, 31 inches; Egmont Key,
Florida

; distinguished from B. scuticaris by the very short head. One

specimen known. (Bascanion, the black snake, which the body much

resembles, from /3daaVof, malignant.)
Coecula bascanium, JORDAN, Proc. Ac. Nat. Sci. Phila., 1884, 43, Egmont Key, Florida.

Bascanichlhys bascanium, JORDAN & DAVIS, I. c., 621.

182. QUASSIREMUS, Jordan & Davis.

Quassiremus, JORDAN & DAVIS, Apodal Fishes, 622, 1892, (evionthas).

This genus contains two species from the Eastern Pacific, differing from

Ophichthus only in the rudimentary pectoral fins, (quassus, obliterated ;

remus, oar.)

a. Body with rather '.frge, yellow spots, each with a black ring, besides black spots of various

sizes ; pectoral not half as long as eye. NOTHOCHIR, 623.

aa. Body everywhere freckled with small black spots ; pectorals about as long as eye.

EVIONTHAS, 624.

628. QUASSIREMUS NOTHOCHIR (Gilbert).

Body marked with rather large yellow spots, each with a black ring,

and with black spots and blotches of various sizes. Teeth all uniserial;

pectorals represented by a small triangular flap, less than i the diameter

of eye and the gill slit
;
head 4i in trunk; head and trunk longer than

tail by a distance equal to the length of the snout
;
cleft of mouth 2 in

head
;
snout 4 in head

; eye i of snout, its anterior margin over middle of

cleft of mouth
; gill slit vertical, lateral 6^ in head. Middle of back with

a series of 12 elliptical yellow spots, their length one-half diameter of

eye, each spot surrounded by a black ring, coalescent below with a large

elliptical black blotch on middle of sides
;
head closely covered with

spots about the size of the eye, around which are reticulations of light

yellow. (Gilbert.) San Josef Island, Gulf of California. (v66os, spurious;

yelp, hand.)

Ophichthy* nolhochir, GILBERT, Proc. U. S. Nat. Mus., 1890, 58, San Josef Island, Gulf of Cali-

fornia. (Coll. Albatross.)

Quassiremus nothochir, JORDAN & DAVIS, I. c., 623.

624. QUASSIREMUS EYIONTHAS (Jordan & Bollman).

Pectorals very small, about as long as eye ;
teeth in jaws uniserial,

anterior vomerine teeth biserial
;
head 4f in trunk

;
snout 4| in head; eye 2f

in snout, much nearer angle of mouth than tip of snout
;
cleft of mouth

2 in head. Color light olive, the entire body covered with numerous
small round or oval black spots separated at intervals by a yellowish
ground color

;
in about fifteen places these spots are larger and darker

and tend to form cross bands. Hood Island, Galapagos; one specimen
known. (EV, well; lov%q, freckled; the word from lovdoe, an eruption
preceding the growth of the beard.
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Ophichthus eviontlms, JORDAN & BOLLMAN, Proc. U. S. Nat. MUB., 188!), 164, Hood Island, Gala-

pagos Archipelago. (Type, No. 41476. Coll. Albatross.)

Quassiremus evionthas, JOBDAN & DAVIS, I. c., 623.

183. OPHICHTHUS, Thunberg&Ahl.

Ophichthna, TnuNBEKQ & AHL, Do Mursena ct Opbichtho, 1789, (ophis).

O /./>.<, RAKINESQUE, Caratteri, etc., 62, 1810, (maculatus).

Oirfiitunts, SWAINSON, Nat. Hist. Classn. Anim., n, 334, 1839, (pi<;hu = macnlutut). (Not of

LACPDE
;
the type of LACPEDE, as restricted by Risso, being serpent.)

Ci'iitntmphis, KAUP, Apodes, 2, 1856, (spadiccus).

l\fcilt>ccpJndus, KAUP, 1. c., 5, (bonapartci).

Microdonophis, KAUP, 1. c., G, (altipinnis).

G'dlopJiis, KAIT, /. c., 6, (compar).

Herpetoichthys, KAUP, 1. c., 7, (ornatissimus).

Elapgopsis, KAUP, 1. c., 9, (versicolor).

nfurinxtysis, KAUP, I.e., 11, (ocellalns). (The name wrongly accredited to LE SUEUR.)

Scylalophis, KAUP, 1. c., 13, (magnioculis).

1,1'litorhinophiit, KAUP, 1. c., 14, (gomesif).

Cryploptenis, KAUP, Aale Hamburg, 1859, (puncticeps).

UranicJUltys, POEY, Repertorio, II, 256, 1867, (havannensis).

Oryodontii-hthys, POEY, Anales Soc. Nat. Hist. Esp., 254, 1880, (macrurus).

Ophichthys, BLEEKER, GUNTIIER, and of recent authors generally.

This genus contains all the Ophisuroid eels which have sharp teeth, no
marked canines, well-developed pectoral fins, and the dorsal inserted

behind the head. The species are very numerous in the tropical seas, and

many attempts have been made to split the group into smaller genera.

Notwithstanding the great differences when extremes are compared, these

small genera can not be well denned. (6<^f, snake; l^Ov^, fish; hence more

correctly written Ophichthys. )

a. Teeth of upper jaw in 2 or 3 series.

b. Teeth of lower jaw uniserial or nearly so
; vomerine teeth in 1 series or slightly biserial

in front.

CBYPTOPTERUS, (/cpuirros, concealed
; Trrepov, fin) :

c. Coloration uniform or nearly so j^teeth of lower jaw not quite uniserial
;
tail half

longer than rest of body. PUNCTICEPS, 625.

OPHICHTHUS :

cc. Coloration not uniform; anterior teeth slightly enlarged; eye rather large,

nearly median.

d. Sides of body with large, round, black spots ;
head with smaller ones

;
dorsal

inserted opposite tip of pectorals. HAVANNENSIS, 626.

dd. Sides of body with large, round, whitish spots ;
dorsal inserted behind tip of

pectorals. RETROPINNIS, 627.

66. Teeth of lower jaw in 2 to 4 series.

MUR-*:NOPSIS, (Mursena ; o/u?, appearance) :

e. Vomerine teeth in one row
;
anterior teeth of jaws or vomer sometimes enlarged ;

teeth in both jaws biserial, those of the inner series sometimes small and turned

inward.

/. Spots on sides of body large and whitish, never black.

g. Dorsal beginning an eye's diameter behind tip of pectoral. OUTTIFEB, 628.

gg. Dorsal beginning over or just before tip of pectoral. OCELLATUS, 629.

ff. Spots on sides of body large and black ;
tail half longer than rest of body.

TRISERIALIS, 630.

SCYTALOPHIS, (o-KVTaATj, viper ; 5<i?, snake) :

ee. Vomerine teeth biserial throughout ;
teeth in both jaws biserial, subequal ;

no

canines. Color plain brownish.
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h. Eye large, more than half length of snout,

t. Head rather short, 2% to 3 in trunk.

j. Pectoral about as long as cleft of mouth, which is 2% in head.

GOMESII, 631.

jj. Pectorals longer than cleft of mouth, which is 2% in head.

ZOPHOCHIR, 632.

ti. Head long, 1% to 2% in trunk ; pectoral a little longer than gape.

MAGNIOCULIS, G33.

hh. Eye small, 2% in snout ; gill openings narrow
;
anterior nostril with a long

tube
; pectoral longer than gape. PARILIS, 634.

Subgenus CRYPTOPTERUS, Kaup.

625. OPHICHTHUS PUNCTICEPS (Kaup).

Teeth of upper jaw in 2 or 3 series. Mandibular teeth not quite uni-

serial, some in front forming a second series; dorsal and anal fins disap-

pearing for some distance before their termination near end of tail; pec-
toral fin well developed ;

dorsal fin commencing at a short distance behind
end of pectoral ;

tail of total length ; eye of moderate size
;
cleft of

mouth of moderate width. Coloration uniform. (Kaup per Giinther.)
Caribbean Sea, at Puerto Cabello. (punctus, speckled; -ceps, head.)

Cryplopteru* puncticeps, KAUP, Aale Hamb. Mus., u, pi. 1, fig. 2, 1859, Puerto Cabello.

Ophichthys puncticeps, (ANTHER, Cat., viu, 60, 1870; JORDAN & DAVIS, I. c., 629.

Subgenus OPHICHTHUS.

626. OPHICHTHUS HAVANNENSIS (Bloch & Schneider).

Teeth of upper jaw in 2 or 3 series
;
lower teeth uniserial; vomerine

teeth nearly or quite uniserial. Sides of body with one or more series of

large, round, black spots ;
brown

;
head with numerous small dark spots

and longitudinal folds
;
a series of large, round, dark spots along the side,

the interspaces as wide as the spots ;
another series of alternate smaller

spots along the back, and another along the sides of abdomen
;
fins yel-

lowish, dorsal with a series of brow*n spots along the edge ; eye large,

looking upwards, If in snout
;
teeth moderate, those in front of upper jaw

somewhat canine-like
; pectoral fin well developed, its extremity nearly

opposite to the origin of the dorsal fin
;
tail longer than rest of body.

West Indies, apparently not common, and not lately taken outside of
Cuba. It is possible that this species is the true Ophichthus ophis, but this

identification is not certain. (havannensis, living at Havana.)
f Serpens marinus maculosus, WILLUGHBY, Hist. Pise., tab. G 9, 1686, no locality.

fMwrasnaop/m, LINNAEUS, x, 244, 1758, (after WILLUGHBY); (may be identical with Ophichihtisregitis,
a St. Helena species, likewise spotted with black).

Innominado, PARKA, Dif. Piezas Hist. Nat., pi. 37, fig. 2, 1787, Havana.
Mursena havannensis, BLOCH & SCHNEIDER, Syst. Ich., 491, 1801, (after PARRA).
f Ophisunu guttatus, CUVIER, Begne Animal, 232, 1817, Surinam

; (after BLOCK, pi. 154).
f Murxna maculosa, CUVIER, 1. c., Surinam; (after Ophisunts ophis, LACKPEDE, which is based on

BLOCH, pi. 154).

Herpetoichthys sulcatus, KAUP, Apodes, 8, fig. 6, (not 6), 1856, locality unknown.
Uranichthys brachycephalus, POEY, Repertorio, n, 257, 1867, Cuba.
Uranichthys havannensis, POEY, Reportorio, n, 257, 1866.

Ophichthys havannensis, GUNTHZR, Cat., vm, 67, 1870.
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627. OPHICHTHUS KETROPINNIS (Eigunmanu).

Sides of body with round whitish spots between darker areas
;
color

light olivaceous, with about 20 oblong dark blotches along the median line

of body and tail, the interspaces between these each a round pale spot
about as large as eye. Dorsal inserted 1| length of pectorals behind the

tips of pectorals ; pectorals 2 in distance from snout to their base; eye 1&

in snout, equal to interorbital space ;
cleft of mouth 3 in head

;
head 9 in

length; gill opening 5 in head; maxillary biserial; mandibular teeth uni-

serial
;
voiner with about 15 teeth. Snapper Banks off Pensacola. Close

to 0. ocellatus, but the dentition different, (retropinnis, having backward

fins.)

Ophidttliys retropinnis, KIUENMANN, Proc. U. S. Nat. Mus., 1887, 116, Snapper Banks off Pen-
sacola. (Type, No. 38054. Coll. Stearns.)

Ophichlhus retropinnis, JORDAN & DAVIS, /. c., 630.

Subgenus MUR.ENOPSIS, Kaup.

628. OPHICHTHUS OUTTIFER (Bean & Dresel).

Teeth in both jaws biserial
;
the teeth of the inner series sometimes

small and turned inward. Vomerine teeth in one row
;
anterior teeth of

jaws or voiner sometimes a little enlarged. Dorsal beginning behind the

tip of the pectoral, at a distance equal to diameter of eye. Head 2& in

trunk, 4f in tail
; pectoral fin shorter than in ocellatus, 3i in head

; eye 1

in snout
;
cleft of mouth 2& in head. Color very much as in ocellatus, but

paler; rather light brown above, pale below, with about 20 round pale

spots along the lateral line
;
lower jaw and throat rather pale, dusted with

brown dots
; pectoral pale, with a dusky border

;
a line of small white

spots across the occiput, and a shorter but similar row on each side of

head. Snapper Banks off Pensacola, Florida
;
close to 0. ocellatus, the

dentition the same, the dorsal farther back, (gulta, spot ; fero, I bear.)

Ophichthys guUifer, BEAN & DRESEL, Proc. Biol.Soc. Wash., 1882, 100, Snapper Banks ; JORDAN,
Cat. Fish.N. A., 53, 1885. (Typo, No. 32647. Coll. Stearns.)

Ophichthus guUifer, JORDAN & DAVIS, I. c., 630.

629. OPHICHTHUS OCELLATUS (Le Sueur),

Teeth in both jaws biserial, those in front a little enlarged; vornerine

teeth in one row. Dorsal fin beginning over or just before tip of pectoral.

Color rather dark brown above, lighter below, with about 20 round whit-

ish spots along the side, averaging more than half diameter of eye; dorsal

fin commencing over or a little before tip of pectoral, light-colored, with
a narrow dark margin ;

anal light yellow ;
a row of small white spots

across the top of head, sometimes coalescent into a band, and one or

more similar but shorter rows on each side of head
; pectoral decidedly

dusky ; jaws, throat, and chin dusted with brown dots. Vomer with
about 15 teeth, the anterior inclined to form a double series; tail ia
head's length longer than head and trunk

;
head 2$ in trunk

; eye If in

snout
;
snout 5^ in head

;
cleft of mouth 2^ in head

; pectoral 2| in head.

West Indian Fauna, south to Brazil, north to Peusacola; rather common.

(ocellatus, with eye-like spots.)
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Mursenophis ocellatus, LE SUEUR, Journ. Ac. Nat. Sci. Phila., v, 1825, 108, pi. 4, fig. 3, South
America.

Ophisurus remiger, VALENCIENNES, in D'Orbigny Voy. Amer. Merid., Poiss., pi. 12, fig. 2, 1839.

OphicJithys ocellatm, GUNTHER, Cat., viu, 68, 1870; JORDAN & GILBERT, Synopsis, 359, 1883.

Herpetoichthys ocellatus, GOODE & BEAN, Proc. U. S. Nat. Mus., 1879, 155.

Ophichlhus ocellalus, JOBDAN & DAVIS, 1. c., 630.

630. OPHICHTHUS TRISERIALIS (Kaup).

Teeth in both jaws uniserial, the anterior more or less enlarged ;
vomer-

ine teeth in one row. Body terete, the tail 1 times the length of head
and trunk

;
head flattish

;
mouth broad, its width as great as distance

between the nostrils or as interorbital space; gill openings vertical, well

separated ;
dorsal fin beginning a little before tip of pectoral ;

head 2f in

trunk, 51 in tail; pectoral fin 2f to 3 in head, about equal to lower jaw;
cleft of mouth 2f in head

; gill openings less than one-half the pectorals,
less than eye, 1J in isthmus

; eye li in snout, 2 in cleft of mouth
;
teeth

rather strong, one or two in front of upper jaw almost canine-like; vom-
erine teeth small. Color light brown ;

a row of rather large round black
blotches above the lateral line

;
a series of smaller spots on each side of

dorsal, alternating with the large blotches
;
a row of submarginal spots

along the dorsal fin
;
anal fin plain; top and sides of head with smaller

spots ;
in adults a faint, dusky shade across the pector*! ;

lower parts

pale ; longitudinal wrinkles on throat conspicuous. Pacific Coast of

Tropical America, rather common, from Lower California to the Galapa-

gos, (triserialis, three-rowed.)

Mursenopsis triserialis, KAUP, Apodes, 12, 1856, Pacific.

Herpetoichthys callisoma, ABBOTT, Proc. Ac. Nat. Sci. Phila., 1860, 475, locality unknown.
Ophisimis californiensis, GARRETT, Proc. Ac. Nat. Sci. Cal., 1863, 66, Coast of Lower California.

Ophichthus rugifer, JORDAN & BOLLMAN, Proc. U. S. Nat. Mus., 1889, 155, Charles Island, Gala-

pagos ; young with longer pectorals. (Type, No. 41428. Coll. Albatross.)

Ophichthys triserialis, GUNTHER, Cat., vm, 58, 1870
; STREETS, Bull. U. S. Nat. Mus., vn, 55, 1877

;

JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1880, 457
; JORDAN & GILBERT, Synopsis, 359, 1883.

Ophichthus triserialis, JORDAN & DAVIS, I. c., G31.

Subgenus SCYTALOPHIS, Kaup.

631. OPHICHTHUS GOMESII (Castelnau).

(SEA SERPENT.)

Vomerine teeth biserial throughout ;
teeth in both jaws biserial, sub-

equal, no canines
; pectoral 2^ to 2g in head, about as long as cleft of

mouth, which is 2| in head. Body terete; the head rather short, about
2 (2i to 3) in trunk

;
the head and trunk 1^ (1^ "chrysops" to 1-fr "ma-

crurus") in the tail
;
snout rather short, pointed; interorbital space broad,

equal to eye, which is about 1 in snout; nasal tubes short; dorsal inserted

behind middle of pectoral ;
diameter of gill opening equal to eye, 1 in the

isthmus, 3 in the pectoral. Olive brown above, the coloration caused by
innumerable brown points on a yellowish ground ; light yellow below

;

pectoral dusky, dark along the upper edge ;
lower jaw with dusky mark-

ings ;
dorsal and anal fin translucent, with dark margins; pores on jaws
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and head conspicuous. South Carolina to Rio Janeiro, generally common,
especially about the Florida Keys and Cuba. The variations in the

.length of the trunk and tail have given rise to various nominal species.
One of these (macrurus, Poey) with the head and trunk 1* to 2 in the tail

instead of 14- to 15 as usual in gomesii may be a tangible variety, or possi-

bly a species. (Named for Dr. Ildefonso Gomes, who cured Castelnau of a

dangerous malady in Rio Janeiro.*)

Ophisunts ijotnesii, CASTELNAU, Auim. Araer. Sud., 84, pi. 44, fig. 2, 1855, Rio Janeiro.

Ophis'in-u* <7</y/M])s, POEY, Memorias, n, 321, 1867, Havana.

OxydoHtichthys brachyurus, POEY, Synopsis, 426, 1868
;
and Poey, Enumeratio, n, 155, 1875, Ha-

vana.

Oxyodonlichthys inacnmis, POEY, Anal. Soc. Hist. Nat. Esp., 254, 1880, Havana.
Ojrij>luHtichthijs liiiilatus, POEY, Anal. Soc. Hist. Nat. Esp., 254, 1880, Havana, (name a substitute

for brachyurus).

Ophichthys gomesii, GUNTHER, Cat., vm, 60, 1870.

Ophirhthys <'ltrysoi>s, JORDAN & GILBERT, Synopsis, 898, 1883.

Ophichtkus gomesi, JORDAN & DAVIS, /. c., 632.

632. OPHICHTHUS ZOPHOCHIR (Jordan & Gilbert).

Dentition as in 0. gomesii. Pectoral longer, 2 to 2^ in head, longer than
the cleft of the mouth, which is 2| in head. Tail very nearly twice as

long as rest of body; snout rather long; interorbital space narrow, less

than eye ;
nasal tubes rather long, flattened, the edge uneven

;
dorsal

commencing over or in front of the middle of pectoral ;
head 2 in

trunk
;
head and trunk a little more than half the tail

; pectoral fin 2 in

head; eye H in snout, i greater than interorbital width
; gill opening

less than eye, 1 in isthmus. Color brown above, light yellow below;
opercular regions, lower jaw, throat, and pectoral dusky ;

dorsal and anal

edged with black. Pacific Coast of Mexico, Guaymas to Acapulco ;

rather common. Close to 0. gomesii, but the pectoral longer. (60of,

darkness; xe
'

lP> hand (pectoral fin).)

Ophichthijs zophocliir, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 347, Mazatlan. (Type,

Nos. 28280, 28277, 29220, and 29239. Coll. Gilbert.) JORDAN & GILBERT, Proc. U. S. Nat.

Mus., 1882, 623.

Ophichthus zophochir, JORDAN & DAVIS, I. c., 633.

633. OPHICHTHUS MAGNIOCULIS (Kaup).

Dentition f O. gomesii, but the head rather long, If to 24- in trunk. Tail

long, about 2 times length of rest of body ; pectoral 2 in head
; dorsal

inserted over middle of pectoral ; gape 2 in head
;
head If in trunk; eye

about 2f in snout. Blackish, paler below; dorsal and anal yellowish

brown, dotted and bordered with black. West Indies to Brazil, scarce;

our specimen from Aspinwall. (magnus, great ; ocwZws, eye.)

Scytalophis magnioculis, KAUP, Apodes, 13, f. 7, 1856, St. Croix
;
Brazil.

Ophichthi/s magniocnli*, GUNTHER, Cat., vm, 59, 1870.

Ophiclithus magnioculis, JORDAN & DAVIS, I. c., 633.

* Je dedie cette espece a M. le docteur Ildefonso Gomes, comme un temoignage de ma recon-

naissance pour les soiiis desinteress6s qu'il in'a dounes a Rio de Janeiro en concurrence avec mon
ami le docteur Weddell, pendant la dangereuse maladie dont j'y fus atteint (Francis de Castel-

nau).

F. N. A. 26
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634. OPHICHTHUS PARILIS* (Richardson).

Dentition as in 0. gomesii. Eye small, about 2 in snout; gill open-

ings not very wide, approaching nearer together than usual in this

genus ;
anterior nostril with an elongate tapering tube; head 2 in trunk;

cleft of mouth 2| in head
; eye 2 in snout

; pectoral 2 in head
;
dorsal fin

rather low, commencing above posterior third of pectoral ;
tail twice as

long as rest of body. Coloration uniform. (Giinther.) Cuba to Brazil;

not common, (parilis, like.)

Ophisurus parilis, RICHARDSON, Voyage Erebus & Terror, 105, 1844, "West Indies.

OphicUhys pauciporus, POET, Repertorio, n, 255, pi. 3, fig. 5, 1868, Cuba; GUNTHER, Cat., vm,
60, 1870.

Ophichthys parilis, GUNTHER, Cat., vm, 59, 1870.

Ophichlhus parilis, JORDAN & DAVIS, I. c., 634.

184. MYSTRIOPHIS, Kaup.

Myttriophis, KAUP, Apodes, 10, 1856, (rostellatus).

Grotalopsis, KAUP, Abhandl. Naturwiss. Verein Hamburg, iv, 12, 1860, (punctifer),

Echiopsis, KAUP, Abhandl. Natur. Verein Hamburg, iv, 13, 1860, (intertinctus).

Macrodonophis, POEY, Repertorio, n, 251, 1867, (mordax).

This genus contains three or four species of black-spotted eels, dis-

tinguished from Ophichthus by the presence of strong canines in the large
mouth. The vomerine teeth, as in Ophichthus, are small and fixed. The

species differ considerably from each other and all are nearly related to

such species of Ophichthus as triserialis and havannensis. The value to be

assigned to Mystriophis is therefore doubtful. Our species belongs to the

eubgenus Echiopsis, (tyif viper; 5i/uf, appearance), in which the jaws are

narrowed forwards, not expanded at tip. (juvarpiov, a spoon, from the

form of the snout in M. rostellatus] btyis,snake.)

Subgenus ECHIOPSIS, Kaup.

636. MYSTRIOPHIS INTERTINCTUS (Richardson).

Jaws narrow and not expanded at tip. Vomerine teeth small, fixed; in

one to three series. Teeth in jaws biserial
; long canines in front of jaws;

outer teeth of upper jaw unequal, some of them canine; vomerine teeth

in two series, these sometimes partly coalescing (sometimes, var. punc-

tifer, partly divided into three); low~r jaw scarcely included; pectoral
fin about 5 in head

;
tail a little longer than rest of body ;

dorsal com-

mencing behind tip of pectoral, distance equal to about length of

same
;
isthmus equal to | the gill openings, which are large, close

together, and subinferior, anterior in position ;
head 2 to 2f in

trunk; eye small, 1| to 2 in snout; gape 2 in head; snout 3 in cleft

of mouth, 7 in head. Dark brown above, paler below, side with two
rows of large round or ovate black spots, the upper row close to the

dorsal fin, the lower row below the lateral line
;
besides these some

smaller spots, also black; head a little darker than the body, the spots
smaller and numerous, some larger ones below eye ;

dorsal and anal with

*
Possibly two species are included by us under parilis. In parilis the insertion of the dorsal

is before the end of the pectoral ;
in the type of pauciporus the dorsal is said to be inserted

behind tip of pectoral ;
no other differences appear.
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dark borders formed by spots ; pectoral black at tip, the remainder more
or less dusky. West Indian Fauna, north to Pensacola; rather common;
variable.* (inter, between ; tinctus, colored.)

Ophitunu intertinctus, RICHARDSON, Voy. Erebus & Terror, Fishes, 102, 1844, West Indies.

Ophixuru* sinjillatn*, RICHARDSON, Voy. Erebus & Terror, 103, 1844, probably West Indies.

Crotalnpsis punctifer, KAUP, Abhandl. Wiss. Verein Hamb., iv, 2, 12, pi. 1, fig. 3, 1860, Puerto
Cabello.

Conger mordax, POEY, Memorias, u, 319, 1860, Cuba.

Ophichthys schneideri, STEINDACHNER, Ich. Beitr., viu, 66, 1879,Brazil.

Macrodonophu mordax, POET, Repertorio, n, 252, 1868.

OphichOnjs punctifer, GtiNTHER, Cat., 56, 1870.

OphichHii/tt iittrrtinctm, GUNTHER, Cat., vm, 57, 1870
; JORDAN, Proc. Ac. Nat. Sci. Phila., 1884, 43;

JORDAN, Cat. Fish. N. A., 53, 1885
; JORDAN & DAVIS, I. <., 635.

Orotalopsis mordax, GOODE & BEAN, Proc. U. S. Nat. Mus., 1879, 344.

185. SCYTALICHTHYS, Jordan & Davis.

Scytalichthys, JORDAN & DAVIS, Apodal Fishes, 635, 1892, (miurus).

This genus contains a single species allied to Mystriophitt, but dis-

tinguished by the presence of movable canines on the vomer, and by the

very short tail. (a/curoA??, viper; Ix6vfr fish.)

636. SCYTALICHTHYS MIURUS (Jordan <fe Gilbert).

Vomerine teeth in one series of about 4 slender depressible canines;
tail very short, much shorter than rest of body. Dorsal fin inserted well

behind tip of pectorals ; gill opening midway between eye and begin-

ning of dorsal fin
; pectoral fin very short, as long as snout, 10 in head;

snout short, 4 in cleft of mouth
;
head depressed and pointed, the mouth

large ;
teeth long, those on vomer and side of lower jaw canine-like;

teeth of upper jaw biserial, rather small
;
lower teeth uniserial

;
vomer-

ine teeth uniserial
; eye small, placed well forward

; gill openings

small, transverse, inferior, as in Ccccula imberbis, the slit as long as

snout and wider than isthmus
;
head 4f in the very long trunk

;
tail

If in rest of body ;
cleft of mouth 2 in head. Coloration light yellow-

ish, a series of roundish dark brown blotches on each side of body, the

two series alternating ;
two alternating series of small half blotches on

the back, these coalescing into one on median line before dorsal
;
head

with small, dark spots ;
sides of lower jaw spotted ;

fins pale. Length
1 foot. Cape San Lucas

;
two specimens known, (/ueiovpo?, curtailed,

from the short tail.)

Ophichthijg miurus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 357, Cape San Lucas.

(Type, No. 2304. Coll. Xantus.)

Mystriophis miurus, JORDAN & DAVIS, 7. c., 636.

186. BRACHYSOMOPHIS, Kaup.

Brachysomophis, KAUP, Apodes, 9, 1856, (horridus).

1 Achirophichthys, BLEEKER, Poissons Ined. Murenes, Ned. Tijdschr. Dierk., n, 42, (typus young).

* Possibly more than one species is here included. Schneideri is said to have the vomerine teeth

biseriul, while in "punctifer" (mordax) they are triserial. In the true intertinclus the teeth are

biserial in front and uniserial behind, while in sugillotns the vomerine teeth are said to be unise-

rial. In sagHiatus, the pectoral is said to be longer than in interlinclw, as long as eye and snout.

Our specimens have the teoth biserial or partly triserial in front. Probably all belong to one

species. If two species exist they may stand as intertinclus and punctifer.
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This genus differs from MystriopMs chiefly in the presence of a con-

spicuous fringe of papillae on the lips. The vomerine teeth are canine as

in Scytalichthys. Species East Indian, one being recorded from the Gala-

pagos. ((3pa%v<;, short
; oupa, body ; 60tf, snake.)

637. BRACHYSOMOPHIS CROCODILINUS (Bennett).

Teeth unequal in size
; maxillary teeth in a double row, those of the

inner row stronger and less numerous than the outer
;
vomerine and

mandibular teeth uniserial, large canine teeth
;
head 3 in trunk

;
snout

extremely short and rather flattened, scarcely twice as long as eye,

which is small and situated in the anterior ninth of the length of the

head; vertical fins moderately well developed; distance between the

origin of dorsal fin and gill opening 2| in head; pectoral small
; body

longer than tail. Upper parts brownish, minutely dotted with darker
;

a series of black pores along the lateral line, sometimes a whitish line

across the occiput. (Giinther.) East Indies, a specimen recorded by
Giinther from the Galapagos, (crocodilinus, like a crocodile.)

Ophisurus crocodilinus, BENNETT, Proc. Zobl. Soc. Lond., 1833, 32, Mauritius.

Brachysomophis horridus, KAUP, Apodes, 9, fig 6, 1856, Otaheite.

? AchirophicUhys lypus, BLEEKEE, Ned. Tijdschr. Dierk., 42, Celebes.

Ophichtlys crocodilinus, GUNTHER, Cat., vn, 64, 1870.

Brachysomophis crocodilinus, JORDAN & DAVIS, I. c., 636.

Suborder COLOCEPHALI.
The characters of this group are given on page 346. Three families are

now recognized, (/co^of, defective; /ceoaA^, head.

Family LIII. MUR^NID^.

(THE MORAYS.)

The Murcenidce represent the most degenerate type of eels so far as the

skeleton is concerned, and they are doubtless the farthest removed from

the more typical fishes from which the eels have descended. The essen-

tial characters of the family are thus stated by Dr. Gill :

Colocephalous Apodals with conic head, fully developed opercular
apparatus, long and wide ethmoid, posterior maxillines, pauciserial
teeth, roundish, lateral branchial apertures, diversiform vertical fins,

pectoral fins (typically) suppressed, scaleless skin, restricted interbran-
chial slits, and very imperfect branchial skeleton, with the fourth bran-
chial arch modified, strengthened, and supporting pharyngeal jaws.
The Morays may be readily distinguished from the other eels by their

small round gill openings and by the absence of pectorals. The body
and fins are covered by a thick, leathery skin, the occipital region is ele-

vated through the development of the strong muscles which move the

lower jaw, and the jaws are usually narrow and armed with knife-like or

else molar teeth. The Morays inhabit tropical and subtropical waters,

being especially abundant in crevices about coral reefs. Many of the

species reach a large size, and all are voracious and pugnacious. The
coloration is usually strongly marked, the color cells being highly spe-
cialized. We exclude from the Murcenidce the genus Myroconger, from St.

Helena, which has pectoral fins, and is probably a type of a distinct
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family. The remaining species are referable to ten or twelve genera,
most of which are found in America. About 120 species are known.
The Muramidas without fins are the simplest in structure, but their char-

acters are those of degradation, and they are farther from the primitive
stock than such genera as Mnrffina or Enclielycore.

(Mur;on<1;r Kii</!/>-hislge t
GtfNTHER Cat., vni, 93-136; order C'olocephali, COPE, Trans. Amer. Phil.

Soc., 1870, 456.)

o. Vertical fins well developed, the dorsal beginning before the vent.

b. Posterior nostril an oblong slit
;
anterior in a short tube

;
teeth all pointed ; dorsal

beginning above the gill opening ;
canine teeth strong ;

tail moderate!

ENCHELYCOHE, 187.

bb. Posterior nostril circular, with or without tube; tail moderate, not twice as long as

trunk
; body not excessively elongate,

c. Teeth all, or nearly all, acute, none of those in the jaws obtuse or molar-like.

d. Anterior nostrils without tube
;
vomerine teeth in many series

; lips with a

free fold. PYTHONICHTHYS, 188.

dd. Anterior nostrils each with a long tube
; vomerine teeth in one or two series

;

lips continuous with skin of head.

e. Posterior nostrils without tube, the margin sometimes slightly raised.

/. Dorsal fin inserted behind the head, over or behind the gill opening.

RABULA, 189.

ff. Dorsal fin inserted on the head, considerably before gill opening.

LYCODONTIS, 190.

ee. Posterior nostrils as well as anterior each in a conspicuous tube.

MUR^NA, 191.

cc. Teeth mostly obtuse, molar-like
; only anterior nostrils tubular ; cleft of mouth

rather short
;
dorsal beginning before the gill opening. ECHIDNA, 192.

Vertical fins rudimentary, confined to the end of the tail (often appreciable only on dissec-

tion, or altogether wanting) ;
teeth rather small, pointed, subequal, in several series;

posterior nostril round, with a short tube, or none.

g. Cleft of the mouth short, not half length of head
;
snout moderate, about half the gape ;

tail about as long as trunk. UROPTERYQIUS, 193.

gg. Cleft of the mouth long, nearly half head
;
snout very short, less than one-fourth the

gape ;
tail very short, about half rest of body. CHANNOMUR^INA, 194.

187. ENCHELYCORE, Kaup.

Enchelycore, KAUP, Apodes, 72, 1856, (euryrhina).

Posterior nostril an oblong slit, otherwise essentially as in Lycodontis.

One species known, (ey^e^-uf ,
eel

; Koprj, girl ;
the application not evident.)

638. ENCHELYCORE NIGRICANS (Bonnaterre).

Snout narrow, rather produced, 2f in gape ;
the jaws cannot be shut in

adult examples. Teeth of upper jaw biserial, the inner series of very long
and slender depressible canines ; long canines not movable in front of each

jaw ;
lateral teeth of lower jaw slender, subequal, sharp, and recurved;

vomerine teeth small, uniserial, developed posteriorly ; eye moderate, 2

in snout; gape 2 in head
;
dorsal beginning above the gill openipg; tail

slightly longer than rest of body ;
head 3 to 3i in trunk. Uniform black

or dark brown, sometimes faintly marbled with darker
; angle of mouth

slightly darker
; gill opening pale. West Indies, rather common, (nigri-

cans, blackish.)

Mnnrna unicolor maxillis elongatus teretiusculis, inferiore longiore, etc., GRONOW, Zoophy., 1, 163,

17G3, South America.
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Munena nigricans, BONNATERRE, Encycl. Meth. Ichth., 34, 1788, (after GRONOW).
Mureena anguina, GRONOW, Catalogue Fishes, 18, 1854, South America.

Enchelycore euryrhina, KAUP, Apodes, 73, 1856, no locality.

Gymnothorax nigrocaslanem, COPE, Trans. Amer. Phil. Soc., 1870, 483, St. Martins.

Gymnothorax umbrosus, POEY, Ann. Lye. Nat. Hist. N. Y., 1874, 67, Havana.

Enchelycore nigricam, GtfNTHER, Cat., vin, 135, 1870
;
JORDAN & DAVIS, 7. c., 588.

188. PYTHONICHTHYS, Poey.

Pythonichtliys, POEY, Kepertorio, n, 265, 1867, (sanguinetu).

This genus is based on a single West Indian species, which apparently
differs from Lycodontis only in the entire absence of nasal tubes. The

species is deep red in color, and inhabits deeper water than usual among
the Morays. (nvOuv, a large snake; /#0>f, fish.)

639. PYTHONICHTHYS SANGUINEITS, Poey.

Body terete, slim
;
the depth contained 40 times in total length ;

nos-

trils in a line between eye and tip of snout, about as long as eye ; lips

full, each with a fold; dorsal commencing a little before gill opening;
teeth in jaws biserial; those of upper jaw small and numerous, sharp-

pointed ;
outer row of teeth a little larger and less numerous than inner;

inner row of teeth in lower jaw granular; teeth on vomer pluriserial,

small
; eye very small, 6 in snout, 12 in gape ; gape 3 in head

;
head 2 in

trunk; tail 2f times rest of body. Color uniform blood-red. (Poey.)

Coast of Cuba, in rather deep water; rare, (sanguineus, blood red.)

Pythonichthys sanguineus, POEY, Repertorio, n, 265, pi. 2, fig. 7, 1867, Cuba; JORDAN & DAVIS, I.e.

589.

Mursena sanguinea, GtJNTHER, Cat., vin, 126, 1870.

189. RABULA, Jordan & Davis.

Rdbula, JORDAN & DAVIS, Apodal Fishes, Kept. U. S. Fish Comm., vin, 1888, (1892), 589, (aquse-

dulcis).

This genus differs from Lycodontis only in the posterior insertion of
the dorsal fin, which begins over or behind the gill opening. The five

known species have so little in common that the value of the character

which separates them from Lycodontis is rather uncertain. (Ralula, a

wrangler.)

o. Dorsal fin inserted far back, nearer vent than gill opening. Dark brown, with diffuse

yellowish spots and marblings. AQU.S-DULCIS, 640.

aa. Dorsal fin inserted over or slightly behind gill opening.

b. Teeth in both jaws uniserial ; color yellowish brown, with dark reticulations and

yellow spots. MARMOREA, 641.

66. Teeth of upper jaw uniserial
;
tail longer than rest of body ;

color purplish brown,

nearly plain.

c. Jaws with curved commissure, and hence not capable of being completely closed
;

some of the teeth serrate
;
head small, bluntish ;

tail a little longer than rest

of body. PANAMENSIS, 642.

cc. Jaws with straightish commissure, and hence capable of being closed ;
tail half

longer than rest of body. LONQICAUDA, 643.

640. RABULA AQTJJE-DULCIS (Cope).

Dorsal fin inserted far back, nearer vent than gill opening. Eye
moderate, over middle of gape; lower teeth uniserial, with canines in

front; upper teeth biserial, the outer teeth small; vomer with strong
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canines in front, the posterior teeth small, uniserial
; posterior nostril

nearer eye than anterior one. Insertion of dorsal H lengths of the head
before vent, much nearer vent than gill opening. Tail longer than rest

of body by the length of the jaw. Head 3 in trunk; gape 2| in head;
eye 2 in snout. Color much as in Lycodcntis mordax, dark brown with

irregular diffuse yellowish spots smaller than eye, which run together
into irregular marblings ; gill opening small, slightly dark

;
fins nearly

plain; belly without dark cross lines; teeth entire. Two specimens
known, the one (No. 6673, U. S. N. M.), said to be from San Diego, the

type from Rio Grande in Costa Rica. It is probably not a fresh water

species, (aqucc-dulds, of the fresh water.)

Mursena aquxilulcii, COPE, U. S. Geol. Surv. Montana, etc., 474, 1871, (1872), Rio Grande, near
San Jose, Costa Rica.

Gymnothorax aqme-dulcis, JORDAN & DAVIS, I. c., 598.

641. BABULA MABMOBEA (Valenciennes).

Dorsal inserted over or slightly behind gill opening. Teeth in upper
jaw uniserial; (dorsal fin in figure beginning a short distance behind

gill opening). Color yellowish brown with dark reticulations, the longi-
tudinal branching streaks studded with oblong yellow spots ; spots on

belly large, those on. throat confluent
;
dorsal and anal yellowish brown

with darker clouds; teeth all uniserial. (Valenciennes.) Galapagos
Islands; a doubtful species, perhaps based on Murcena lentiginosa, or

Rdbula aquce-dulds. (marmoreus, marbled.)

Murtenophis marmoreus, VALENCIENNES, Voy. Ve*nus, Zob'l., 347, pi. 10, fig. 1, 1855, Galapagos.
Gymnothorax marmoreus, JORDAN & DAVIS, I. c., 598.

642. BABULA PANAMENSIS (Steindachner).

Teeth of upper jaw biserial
; jaws capable of being completely closed

;

some of the teeth serrate; outer teeth of jaws thickish, bent abruptly
backward at tip, the posterior margin below distinctly serrate

;
lower jaw

strongly bent upward towards the tip, the largest teeth on the bent

anterior part of the jaws ;
teeth of the inner row above long, slender, and

movable, twice as large as the outer teeth
;
teeth of inner row of lowerjaw

slender (all lost in specimen examined) ;
vomerine teeth small, uniserial,

blunt (slender and sharp according to Steindachner) ;
head small, bluntish,

7i in body ;
tail a little longer than rest of body ; gape 2 in head

; eye 1

in snout
;
dorsal beginning over gill opening. Color dark bluish black,

brownish on tail
; pores on jaws whitish. Pacific Coast of Central

America
;
a small species, not common

;
our specimen from Panama.

Mimma panamensis, STEINDACHNER, Ichth. Beit., v, 19, 187C, Panama.
Sidera panamensis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 623.

Gymnothorax panamensis, JORDAN & DAVIS, I. c., 598.

643. BABULA LONGICAUDA (Peters).

Teeth of upperjaw biserial
; jaws with straightish commissureand hence

completely closing ;
teeth all entire. Tail about half longer than rest of

body ;
dorsal beginning a little behind gill opening ;

vomerine teeth slen-

der and rather long ;
teeth in two series in each jaw ; those of the inner

series largest and movable; anterior canines enlarged; outer teeth of
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upper jaw bluntisk and turned backward as in E. panamensis ;
snont

short, bluntish; eye large; head 2f in trunk, 8f in total; gape short.

Color purplish brown, finely mottled with darker, the markings faint.

Tropical Atlantic off the West Indies
;
two small specimens recorded.

(longus, long; cauda, tail.)

Mursena longicavda, PETERS, Berliner Monatsberichte, 1876, 850, Open Atlantic, with Sphagc-
branchus anguiformis.

Gymnothorax longicauda, JORDAN & DAVIS, I. c., 599.

190. LYCODONTIS, McClelland.

Lycodontis, MCCLELLAND, Calcutta Journ.* Nat. Hist., v, No. xviu, 1844, 173, (literaia= tile).

Thserondotis, MCCLELLAND, 7. c., v, No. xviu, 1844, 174, (reticuldta = tessellata).

Sidera, KAUP, Apodes, 70, 1856, (pfeifferi).

Eurymyctera, KAUP, I c., 72, (cnidelis).

Polyuranodon, KAUP, 1. c., 96, (kuhli = polyuranodon).

Teeniophis, KAUP, Aule Hamburg Mus., Nachtrage, 10, 1859, (westphaU= funebrit).

Priodonophis, KAUP, Aalenahnliche Fische Hamburg Museum, 22, 1859, (ocellatus).

Neomursena, GIRARD, U. S, Mex. Bound. Surv., Fishes, 76, 1859, (nigromarginata =.ocellatu).

Pseudomureena, JOHNSON, Proc. Zool. Soc. London, 1860, 167, (madeirensis).

Gymnothorax, GUNTHER, Cat,, vnr, 100, 1870, (meleagris, etc.).

This genus, as here understood, comprises the great bulk of the Murce-

nidce, including all the species with sharp teeth, thebody normally formed,
the anterior nostrils only tubular, and the dorsal fin beginning on the

head. Priodonophis with serrated teeth has been recognized as a distinct

genus by Bleeker, but the character in question disappears by degrees
and seems not to be suitable for generic distinction. The Morays of this

genus are everywhere abundant in the tropical seas, where some of them
reach a great size. They are the most active and voracious of the eels,

often showing much pugnacity. Most of them live in shallow water about
rocks or reefs. (AVKOS, wolf; bdovg, tooth.)

LYCODONTIS :

a. Teeth all entire, with no serrations anywhere, and none of them with basal lobes.

b. Body without black transverse bands, or very large, irregularly placed black spots,

c. Body without small, round, bluish white or yellow spots, the spots, if any, blackish

or dull grayish ;
dorsal without distinct paler margin, or with merely the very

edge whitish.

d. Dorsal with a distinct black margin ;
anal with a pale edge ;

teeth uniserial.

e. Color nearly plain brown, finely freckled
;
13 teeth on side of lower jaw ;

tail equal to head and trunk. VERRILLI, 644.

ee. Color brownish, finely mottled with darker brown
;
22 teeth on sides of

lower jaw ;
tail longer than head and trunk. VICINUS, 645.

dd. Dorsal without distinct, darker margin, its border colored nearly or quite like

rest of fin.

/. Body and tail covered with close-set dark points ;
tail longer than rest of

body. VIRESCENS, 646.

* There is in America only one complete set of the Calcutta Journal of Natural History, and
that is in the Library of the Academy of Natural Sciences of Philadelphia. In Vol. v of this
Journal is found McClelland's paper upon the Apodal Fishes of Bengal, in which several new
generic and specific names are proposed. We are indebted to Mr. Witmer Stone, of the Phila-
delphia Academy, for kindly transcribing portions of that paper for us.

According to Mr. Stone the name Lycodontis occurs on page 173, of Vol. v, and three species
are assigned to it, viz: literata (= tile, p. 112, Vol. vm, of Giinther's Catalogue), punctata (= tile,
ibid. Giinther), and longicaudata (= sathele, p. 126, Giinther).
The name Thserodonfis occurs, with diagnosis, on page 174, one page later than Li/codontis, and

but one species, reticulata (= tessellata. p. 106, GUnther). Of these two names, Ly'codontis must
take precedence of Thserodontis.
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ff. Body and tail not covered with close-set dark points.

g. Color olivaceous or brownish, with conspicuous markings, marblings
or spots darker than the ground color ; belly without distinct

transverse lines, marked like the back and sides
;
tail slightly

longer than rest of body.

A. Dark markings forming narrow reticulations, never rounded spots ;

those reticulations dark lilac in color, covering back and

sides, some of them enclosing irregular polygons.

POLYGONITT8, 647.

hh. Dark markings in the form of rounded spots, more or less confluent,

sometimes obscuring the pale ground color. MORINGA, 648.

gg. Color dark brown, dark green, or blackish, either plain or with

faint markings.
t. Belly with black, wavy, transverse lines

;
no dark lines along dorsal

fin. MOKDAX, 649.

ti. Belly without black transverse lines
;
dorsal and anal with dark

longitudinal streaks
; body nearly plain dark olive brown.

FUNEBHIS, 650.

ggg. Color brownish black with irregular pale grayish spots of various

sizes; margin of anal not pale ;
cleft of mouth less than halfhead.

SANCT.E-HELEN.S:, 651.

ec.' Body with distinct small spots, blue, white, or yellow.

j. Dorsal and anal without distinct colored margin ; pale spots mostly smaller than

eye.

k. Teeth of upper jaw uniserial.

/. Vomeriue teeth uniserial
; spots irregular, few, and scattered

;
dorsal

colored like back. DOVII, 652.

U. Vomerine teeth biserial
;
entire body covered with small blue dots;

dorsal with vertical bluish streaks. CONSPERSUS, 653.

Ick. Teeth of upper jaw biserial
; body with small yellow spots.

m. Vomerine teeth uniserial, mostly small and rounded
;
color nearly

uniform from head to tail
; spots innumerable. MILIARIS, 654.

mm. Vomerine teeth biserial, small and rounded
;
color dark brown, with

yellow points excessively numerous. ELABORATUS, 655.

jy. Dorsal with a blackish border, interrupted with white ;
anal with white mark-

ings ; body with close-set, irregular pale spots. OBSCTJRATUS, 656.

bb. Body with about 20 black, transverse rings, about three times the breadth of the

interspaces ;
tail a little longer than rest of body. CHLEVASTES, 657.

PRIODONOPHIS, (irpi<av, saw
; ofiou?, tooth

; 0^15, snake):

aa. Teeth serrate, more or less.

n. Color brown, with irregular light yellowish spots irregularly placed ;
dorsal with large,

dark spots on its edge, these sometimes obsolete, usually running together to form

a continuous dark band
;
anal black-edged ;

teeth large, uniserial, the larger ones

serrate
;
mouth nearly closing. OCBLLATUS, 658.

Subgenus LYCODONTIS.

644. LYCODONTIS VERRILLI (Jordan & Gilbert).

Teeth all entire. Color nearly plain brown, finely freckled; teeth nni-

serial, about 13 on side of lower jaw ;
vomerine teeth small, in a short

row posteriorly ; eye near angle of mouth, 3 in snout; head 3i in trunk;
tail about equal to head and trunk

;
color light chestnut brown, finely

freckled, but without distinct spots ;
dorsal with a conspicuous edge of

blackish, the margin narrowly white; anal edged with white. Panama;
one specimen known, in the museum of Yale University. (Named for

Prof. Addison E. Verrill, of Yale University, a well-known naturalist.)
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Sidera verrttU, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 623, Panama. (Coll. Erof. Brad-

ley.)

Gymnoihdrax verrilli, JORDAN & DAVIS, L c., 599.

645. LYCODONTIS VICINUS (Castelnau).

Teeth all entire, uniserial; lower jaw with about 22 teeth on each side;
canines well developed ; gill openings narrower than the eye ; eye large,
2 in snout, which is long, narrow and pointed; mouth capable of being

completely closed
;
cleft of mouth 2 to 2 in head

;
head long, about half

length of trunk
;
tail longer than rest of body by about f length of head.

Brown everywhere, finely mottled with darker brown or purplish ; angle
of mouth dusky ;

dorsal with a dusky edge, the fin marked with dark
streaks as in L. funebris', anal edged with whitish; black spot at gill

opening faint or obsolete. Tropical Atlantic, Cuba to Africa and Brazil
;

rather scarce; our specimen from Bahia. (vicinus, near; to L. moringa.)

Mursenophit vicina, CASTELNAU, Anim. Amer. Sud, Poiss., 81, pi. 42, fig. 4, 1855, Bahia.

Gymnothorax versipunctatus, POEY, Enumeratio, 156, 1875, Cuba.

Thyrsoidea maculipinnis, KAUP, Apodes, 86, 1856, Gold Coast.

Mursena vicina, GUNTHER, Cat., vm, 121, 1870.

Mursena maculipinnis, GUNTIJEH, Cat., vm, 124,1870.

Gymnothorax vicinus, JORDAN, Proc. U. S. Nat. Mus., 1890, 315
; JORDAH & DAVIS, L c., 600.

Tftyrsoidea cormura, KAUP, Aale Hamb. Mus., 26, 1859.

Thyrsoidea marginata, KAUP, I. c., 24.

646. LTCODONTIS VIRESCENS (Poey).

Teeth uniserial, entire; gill opening larger than eye; tail longer than
rest of body ; depth of body 13| in length ;

head 3 in trunk
;
cleft of

mouth not quite half head. Olivaceous; head and tail with close-set dark

points most distinct about gill opening ;
snout chestnut

;
dorsal mottled

with gray and yellow, without distinct darker margin, its border colored

like the fin
;
anal with a yellow border. Cuba; unknown to us. (Poey.)

(virescens, greenish.)

Gymnothorax virescens, POET, Enumeratio, 156, 1875, Cuba ; JORDAN & DAVIS, I. c., 600.

647. LYCODONTIS POLYGONIUS (Poey).

Teeth uniserial, stout, and strong, not close set
; eye 2 in snout

;
cleft

of mouth 2 to 2| in head; head 21 in trunk, 3| in tail, the tail slightly

longer than rest of body. Dark markings forming narrow reticulations,
never rounded spots; body and tail light olive, everywhere covered with
reticulations of dark lilac, the patches of grojind color inclosed by the

ultimate reticulations, mostly smaller than pupil; some of the reticula-

tions more conspicuous and inclosing irregular polygons or squares con-

siderably larger than eye ;
the lines are so branched that these markings

are not easily traceable
; margin of anal broadly yellowish ;

a trace of a

pale line on edge of dorsal. Cuba; two specimens known, both exam-
ined by us. (polygonius, irohvyuvLoc, with polygons.)

Gymnothorax polygonius, POEY, Ann. N. Y. Lye. Nat. Hist., 68, 1870, Havana; JORDAN & DAVIS,
L c., 600.

Sidera vicina, JORDAN, Proc. U.S. Nat. Mus., 1886, 34, (not Munenophis vicinus, CASTELNAU.)
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648. LTCODONTIS MORINGA (Cuvier).

(COMMON SPOTTER MOKAY
; HAMLET.)

Teeth uniserial, irregular in size in the jaws, those in the front of the

mouth long, slender canines; vomer with one or two large, depressible
teeth in front and usually a row of small teeth hehind

; eye rather large,
about 2 in -snout (2f to 3 in dark specimens, the pigment encroaching on

the cornea, so that the eye seems notably smaller); cleft of mouth 2i in

head
;
head 2 to 3 in trunk; tail usually a little longer than the head and

trunk. Dark markings in the form of rounded spdts, which are more or

less confluent, sometimes reducing the pale ground color to narrow reti-

culations on a surface of black
; ground color yellowish, the body covered

with brown or black spots of varying size, never much smaller than the

pupil of the eye, and sometimes so largely confluent as to make the ground
color appear as yellow reticulations on a face of black

;
relative extent

of light and dark markings subject to very great variations
; spots on

head and snout generally smaller
;
each pore on lower jaw generally placed

in a large, pale spot; dorsal and anal fins spotted like the body; mar-

gin of anal fin narrowly yellowish, this marking obliterated in dark

specimens. West Indies, Pensacola to Rio Janeiro and St. Helena
; very

common, and very variable in amount of dark coloration, although the

pattern of markings is very constant. The most abundant eel in the West
Indies. (Moringa, a Portuguese corruption of Moray or Murcena.)

Mursena maculata niyra, (the Black Moray), CATESBY, Nat. Hist. Carolina, pi. 21, 1738, Bahamas.
?? Gymnolhorax afer, BLOCK, Ich., pi. 417, 1795, Africa.

Mursena moringa, CUVIER, Regne, Animal, ed. n, Vol. n, 352, 1829, (after CATESBY) ; GUNTHER,

Cat., vin, 120, 1870
; GOODE, Bull. U. S. Nat. Mus., v, 72, 1876.

Gymnolhorax rostratus, AGASSIZ, Spix, Pise. Bras., 91, pi. 50 a, 1830, Brazil.

Mursena moringua, RICHARDSON, Voy. Erebus and Terror, Fishes, 89, 1844, Jamaica.
Muruna punctata, GRONOW, Catalogue Fishes, 18, 1854, North America.

Murenophis curvilineata, CASTELNAU, Anim. Ame"r. Sud, Poiss., 81, pi. 42, fig. 2, 1855, Rio

Janeiro.

Murenophis caramufa, CASTELNAU, Anim. Nouv. Rares, Amerique du Sud, 85, pi. 43, fig. 1, 1855,

Bahia.

Gymnolhorax flavotcriptus, POEY, Enumeratio, 158, 1875, Cuba.

Gymnothorax picturatus, POEY, Anal. Soc. Esp. Hist. Nat,, 257, 1880, Cuba.

Sidera moringa, JORDAN, Proc. U. S. Nat. Mus., 1884, 111.

Gymnothorax moringua, JORDAN & DAVIS, I. c., 601.

649. LYCODONTIS MORDAX (Ayres).

(CONGER EEL OF CALIFORNIA.)

Snout short, narrow, and pointed. Occipital region becoming fleshy

and much elevated with age. Tail forming not quite half the total length.

Head 7 in length, 2| to 3 in trunk; tube of anterior nostril half as long

as the eye ; posterior nostril with a slight border. Eye above the middle

of the gape, 2 to 3 in snout, which is 6- in rest of head. Gape 2| to 3i

in head. Gill opening slightly larger than eye. Sides of the upper jaw
with two series of teeth posteriorly, the outer series of small, close-set,

recurved, triangular teeth, which are immovable; inner teeth about 5,

similar, but larger, depressible ;
a groove between the two series; in front
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of these, continuous with the outer series, are 3 fixed, knife-shaped teeth,

then a movable tooth, then 3 fixed teeth
;
on the middle Hue of vomer 3

depressible fangs, the posterior the largest of the teeth
;
in the lower jaw

a single series, corresponding to the outer series in the upper jaw, some

of the front teeth enlarged and fixed. Dark brown, vaguely reticulated

with narrow, paler markings and spots ;
a round dark blotch about gill

opening ;
lower side of head and throat with about 15 dark lengthwise

streaks
; belly with similar streaks running crosswise

;
dark line on each

side of base of anal, with short cross branches. Reaches a length of five

feet. Point Concepcion to Cerros Island
;
abundant about the Santa Bar-

bara islands, remarkable for its ferocity. A food fish of some importance.

(mordax, prone to bite.)

Mursena mordax, AYRES, Proc. Ac. Nat. Sci. Cal., 1859, 30, Cerros Island
;
JORDAN & GILBERT,

Synopsis, 356, 1883
; JORDAN, Proc. U.S.Nat. Mua., 1880, 30.

Sidera mordax, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 210.

Gymnothorax mordax, JORDAN & DAVIS, I. c., 610.

650. LYCODONTIS FTJNEBRIS (Ranzani).

(BLACK MORAY; MORENA VERDE.)

Tail a little longer than head and trunk. Teeth uniserial in thejaws in

the adults
;
teeth on vomer uniserial (var. f erebus), or biserial (funebris);

long, depressible canines on front of vomer
; eye 2 to 2-J in snout, above

middle of gape ; cleft.of mouth 2^ in head
;
head 2| in trunk. Color dark

olive brown, nearly plain, paler on throat, sometimes with very faint

darker marblings ;
dorsal and anal fins with dark lines running longitudi-

nally ; belly without black transverse lines. Jaws not completely clos-

ing. Tropical America, on both coasts
;
the largest of our eels, reaching 5

or 6 feet or more
; extremely ferocious

;
common from Florida Keys to Rio

Janeiro, and from Gulf of California to Panama.* A very similar species

(prasinus) regarded by Dr. Giinther as the same, occurs in the East Indies.

(funebris, funereal, from its dark color.)

Mursena maeiilata nigra et viridi*, (The Moray}, CATESBY, Nat. Hist. Carolina, pi. 20, 1738,

Bahamas.

Gymnothorax funebris, RANZANI, Nov. Comm. Ac. Sc. Inst. Bonon., iv, 76, 1840, Brazil
;
JORDAN

& DAVIS, I. c., 603.

Mursena lineopinnis, RICHARDSON, Voy. Erebus & Terror, Fish., 89, 1844, Puerto Cabello.

Tseniophis ivestphali, KAUP, Aale Hamburg Mus. Nachtrag., 1, 1859.

Thyrsoidea aterrima, KAUP, Aale Hamburg Mus., 22, 1859.

Mursena infemails, POEY, Memorias, n, 347, 354, 1860, Cuba.

Thyrsoidea concolor, ABBOTT, Proc. Ac. Nat. Sci. Phila., 1860, 479, Vera Cruz.

Mursena erebus, POEY, Memorias, n, 426, 1860, Cuba.
Sidera castanea, JORDAN & GILBERT, Proc. U. S. Nat. Mug., 1882, 647, Mazatlan. (Type, Nos.

28246, 29535, and 29591. Coll. Gilbert.)

Mursena afra, GtJNTHER, Cat., vin, 123, 1870, (not after Bloch, which is more like moringa).

Mursena alerrima, GATHER, Cat., vni, 124, 1870.

Sidera funebris, BEAN & DRESEL, Proc. U. S. Nat. Mus., 1884, 169.

*
Lycodontis castaneus of the Pacific is probably distinct from Lycodontis funebris.
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651. LYCODONTIS SANCTJMfELEN.E (Gtinther).

Cleft of mouth lees than half of head
;
teeth ofjaws irregularly biserial

;

vomerine teeth biserial
;
snout rather produced and narrow

j eye situated

above the middle of gape, 2i in snout
;
cleft of mouth contained 2i in

head
;
head 2| in trunk

;
tail longer than rest of body. Brownish black,

with numerous rather irregular pale grayish spots, the largest about the

size of the eye, the smallest mere dots
;
each spot again marbled with

darker, the smaller and larger spots mixed together. (Gunther.) Tropi-
cal Atlantic, recorded from St. Helena and the Bermudas.

J/iir.'M/u *uiri;,-h,>leH;r, GI'NTHER, Cat., via, 115, 1870, St. Helena. (Coll. J. C. Melliss); BEAN,
Proc. U. S. Nat. Mus., 1880, 113.

Gymnothorax sanctse-helense, JORDAN & DAVIS, I. c., 602.

652. LYCODONTIS DOYII (GUnther).

(MORENA PlNTITA.)

Teeth all uniserial, those on lower jaw small, compressed, directed back-

wards
;
front of lower jaw with several canines

; upper with some fixed

canines among the other teeth
;
head 2 to 2} in trunk

;
cleft of mouth 2 to

2^ in head; tail longer than body. Brownish or blackish, with small

round bluish or yellowish spots, ocellated or not, these spots scattered,

irregular in position, and smaller than eye ;
dorsal colored like the back.

Gulf of California to the Galapagos ;
rather scarce

;
variable. (Named

for Captain John M. Dow.)

Mursena dovii, GATHER, Cat., vai, 103, 1870, Panama. (Coll. Capt. Dow.)
Mursena pintita, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 346, Mazatlan. (Type, No,

28311. Coll. Gilbert.)

Sidera dovii, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 209.

Gymnothorax dovii, JORDAN & DAVIS, I. c., 604.

653. LYCODONTIS CONSPERSUS (Poey).

Vomerine teeth biserial
;
mandible with about 17 teeth on each side.

Head 2 in trunk
;
tail but little longer than rest of body. Entire body

covered with small blue dots one-sixth diameter of eye, the distance

between them being equal to diameter of eye ;
front and top of head

without dots; dorsal with vertical cross streaks of bluish. (Poey.)

Cuba to Rio Janeiro, (conspersus, speckled.)

Mursetwphis punctala, CASTELNAU, Anim. Nouv. Hares Amer. Sud, 82, 1855, Rio Janeiro ; (not

Gymnothorax punctatus, BLOCH).

Gymnothorax conspersus, POET, Repertorio, a, 259, 1868, Cuba ;
JORDAN & DAVIS, I. c., 604.

Mursena contpersa, GCNTHER, Cat., 102, 1870.

654. LYCODONTIS MILIARIS (Kaup).

Teeth of upper jaw biserial. Vomerine teeth uniserial, mostly small

and rounded. Teeth biserial, except on vomer and side of mandible;

canines small; mouth can be shut completely; gill opening as wide as

eye ; eye 2 in snout
;
cleft of mouth 2 in head

;
head 2| in body ;

tail

rather longer than rest of body. Color nearly uniform from head to
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tail; brown or black, entirely covered with innumerable yellowish dots,

the largest the size of a small pin head. (Giinther.) West Indies.

(miliaris, in thousands, referring to the spots.)

Thrysoidea miliaris, KAUP, Apodes, 90, 1856, Martinique.
Mursena multiocellata, POET, Memorias, n, 324, 1860, Cuba ; based on specimens with smaller

spots than usual.

Gymnothorax scriptus, POEY, Repertorio, u, 261, 1868, Cuba.

Murxna miliaris, GUNTHER, Cat., viu, 100, 1870.

Gymnothorax miliaris, JORDAN & DAVIS, I. c., 604.

655. LTCODONTIS ELABORATUS (Poey).

Vomerine teeth biserial, small, and bluntly rounded. Mouth not clos-

ing completely; teeth of upper jaw biserial, those of the inner series

larger ;
teeth of the lower jaw biserial anteriorly ; eye over middle of

gape, 2i in snout
;
head 2 in trunk, 4J in tail, which is a little longer

than rest of body ; gill opening large. Color dark brown, faintly mot-

tled with darker, the whole body, including fins, covered with points of

clear yellow, those on the head close-set and minute, like needle points,

but as large as a pin head on the tail
; (middle of body with intricate

markings of yellow, in the form of linear dashes, according to Poey ;

none shown on our specimen). Cuba
;
two specimens recorded, (eldbora-

<ws, labored over, from the markings.)

Mwrsena elaborata, POEY, Memorias, n, 323, 1860, Cuba ; POEY, Repertorio, n, 262, 1868.

Gymnothorax elaboratus, JORDAN & DAVIS, I. c., 605.

656. LTCODONTIS OBSCURATUS (Poey).

Anterior teeth of upper jaw long and sharp, the rest small and in one

series
;
vomerine teeth in one row, three large canines in front, the rest

small; teeth on lower jaw small, with two longer ones on each side in

front
;
head 2| in trunk

;
cleft of mouth 2 in head

;
tail a head's length

longer than the rest of the body. Body marbled with brown on a green-
ish ground, dark enough to almost obscure the marblings, which are com-

posed of close-set spots as large as the pupil, often bordered on one side

with a white edging, the spots sometimes being all white; dorsal fins

with a blackish border, sometimes interrupted with white; anal all black,
with a white border. (Poey.) Cuba

;
not seen by us. (obscuratus, dark-

ened.)

Gymnothorax obscuralus, POEY, Ann. N. T. Lye. Nat. Hist., ix, 1870, 320, Cuba ;
JORDAN & DAVIS,

I c., 605.

657. LYCODONTIS CHLETASTES (Jordan & Gilbert).

Head with 3| rings which do not meet below
; tip of snout in one ring,

the top and front of snout on median line pale. Upper teeth biserial, the

rest uniserial
; dentary with about 14 teeth on each side

; eye 2 in snout,

midway between tip of snout and angle of mouth
;
head 2f in trunk

;

head and trunk a little shorter than tail; mouth completely closing.
Color pale yellowish brown, with about 20 blackish rings, which are

usually three times the breadth of the interspaces ;
these rings broadest

above, extending over the fins; tip of tail black. Galapagos Islands;
one specimen known; a remarkably handsome species,

harlequin.)
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Sidera chlevustes. JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 208, Galapagos. (Type, No.

20385. Coll. Capt. Herendeen.)

Gymnothorax chlevastes, JORDAN & DAVIS, I. c., 605.

Subgenus PRIODONOPHIS, Kaup.

658. LTCODONTIS OCELLATUS (Agassiz).

(SPOTTED MORAY.)

Teeth all uniserial in jaws, rather large and strong, the posterior edge
of the larger teeth serrate, like the teeth of a shark

;
vomer with few

small teeth or none; jaws nearly or quite closing ;
head 2 to 2 in trunk,

3i to 4| in tail
; eye li to If in snout

;
cleft of mouth 2-fc to 3 in the head

;

tail a little longer than rest of body. Color brown above, lighter below,
with irregular light yellowish spots, variable in size and sometimes so

thickly placed that the ground work appears as brown reticulations;

dorsal fin with large dark spots on the edge, the spots often running

together, so as to form a black band (or sometimes obsolete) ;
anal fin

with a dark edge.
In typical specimens, (var. ocellatus), the spots are of moderate size,

much larger than pupil, rounded and yellowish in color, subequal and
not so wide as the interspaces; cheeks coarsely spotted. West Indian

Fauna. Pensacola to Rio Janeiro
;
a small species, rarely exceeding 18

inches in length ;
abundant and variable, (ocellatus, with eye-like spots.)

Gymnotlurrax ocellatus, AGASBIZ, Spix, Pise. Brasil, 91, pi. 50 b, 1828, Brazil ; GOODE & BEAN,
Proc. U. S. Nat MUB., 1879, 344 ;

JORDAN & DAVIS, I. c., 606.

Priodonophis ocellatus, POEY, Synopsis, 427, 1868.

Mursena ocellata, GUNTHER, vn, 102, 1870 ;
JORDAN & GILBERT, Synopsis, 356, 1883.

Represented in deeper water off Cuba and the Pensacola Snapper Banks

by
658a. LTCODONTIS OCELLATUS SAXICOLA (Jordan & Davis).

Edge of dorsal and anal with confluent black blotches, forming a dark

margin to the fin, the anal chiefly black. Dark ground color forming
reticulations around roundish and polygonal pale spots of various sizes,

these larger on the tail, the spots everywhere much wider than the inter-

spaces. Otherwise similar to the typical ocellatus. (saxum, rock
;
colo

t
I

inhabit.)

Murstmameleagris, QUOY & GAIMARD, Voy. Freycinet, Zob'L, 245, pi. 52, fig. 2, 1824, (not of SHAW).

Gymnothorax ocellatus saxicola, JORDAN & DAVIS, I. c., GOG, Snapper Banks off Pensacola.

Priodonophis inelea<jris, POEY, Repertorio, n, 262, 1867.

Sidera ocellata, JORDAN, Proc. Ac. Nat. Sci. Phila., 1882, 42.

Murtena ocellata, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1884, 260.

Replaced in shallow, sandy bays (Pensacola Bay ;
St. Joseph Island,

Texas) by
658b. LTCODONTIS OCKLLATUS NIGROMARGINATUS (Girard).

Spots very small, stellate, not much larger than pupil; spots whitish;

cheeks finely spotted like the rest of the body ; body slender, a dusky
shade along sides

;
fins chiefly black. Otherwise similar to var. ocellatus.

(niger, black; marginatus, edged.)
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Neomursena nigromarginata, GIEARD, U. S. and Mex. Bound. Surv., 76, pi. 41, 1859, St. Joseph
Island, Texas. (Coll. Wiirdemann).

Sidera nigromarginata, JORDAN & EVEBMANN, Proc. U. S. Nat. Mns., 1886, 473.

Gmnothorax occellatus nigromarginatus. JORDAN & DAVIS, I. c., 606.

191. MURCENA (Artedi) Linnaeus.

(MORAYS.)

Mursena, ARTEDI, Gen. Pise., 23, 1738, (in part ;
includes all eels).

Mursena, KLEIN, Hist. Nat. Pise., 28, 1742, (in part ;
includes all eels without pectoral fins).

Mursena, LINN^US, x, 243, 1758, (Helena, etc., includes all eels).

Mursena, THUNBERG & AHL, De Mursena et Ophictho, 6, 1789, (restricted to helena, etc., includes

species without pectoral fins).

Gymnothorax, BLOCK, Ichthyologia, 1795, Morays, (retieularis).

Mursena, GUNTHER, and of authors generally, (not of BLEEKER).

Mursenophis, LACEPEDE, Hist. Nat. Poiss., v, 630, 1803, (helena, etc.).

Limamursena, KAUP, Apodes, 95, 1856, (gutlata).

This genus as now restricted contains some ten species found in the

tropical seas, distinguished from Lycodontis and from the rest of the

family by the presence of two pairs of nasal barbels. The name Murcena,

originally applied to all eels, should be restricted to the group typified

by Murcena helena. It was first limited by Thunberg & Ahl, in 1789, to

the eels with out pectoral fins, those with such fins being set off as

Ophichthus. (Mvpatva, (Moray), ancient name of Murcena helena.)

a. Teeth of upper jaw in one series ;* all the teeth uniserial in the adult, those of the upper

jaw sometimes biserial in the young.
6. Mouth capable of being completely closed.

c. Body with round pale spots, most numerous on belly and tail, the ground color

dark brown
; gill opening black. INSXJLARUM, 659.

cc. Body with many very fine yellow spots, the ground color brown, with three rows

of diffuse yellow blotches. ARGUS, 660.

bb. Mouth not closing completely, the jaws curved along the gape ; body with well-defined

reticulations, inclosing yellowish spots ; gill opening black. RETIFERA, 661.

aa. Teeth of sides of upper jaw biserial, those of the inner series larger and farther apart ; jaws

capable of being completely closed.

d. Body scantily spotted, the spots obscure and whitish
; gill opening largely blacK.

MELANOTIS, 662.

dd. Body profusely spotted, the spots light yellow, edged with brown
; gill opening merely

dusky. LENTIGINOSA, 663.

659. MURJENA INSULARTJM, Jordan & Davis.

Mouth capable of being completely closed, thejaws being nearly straight

along the commissure. Teeth all uniserial, entire, directed backwards,
most of them movable

;
lower teeth 12 on each side, rather remote and

comparatively large ;
no larger canines in front of upper jaw ;

teeth of

upper jaw subequal, about 12 on each side, those in front smallest; vomer-

ine teeth small, uniserial, directed backward; posterior nasal tubes well

developed, nearly as large as anterior
;
dorsal beginning before gill open-

ing; eye over middle of gape, 2^ in snout; snout 2 in gape; head 2| in

trunk
; gape 2 in head ; head and trunk a trifle shorter than tail. Color

very dark leather-brown or almost black
; throat marbled with paler ;

a

* Character not verified in Mursena argus, which may belong to oa.
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black spot around gill opening; dorsal mottled with grayish; posterior

part of body with a few scattered round grayish spots about as large as

pupil ;
these irregular in size and position and rather faint, most numerous

around vent and on anal fin
;
sides of tail nearly or quite plain ; angle of

mouth dark. Length 20 inches. Galapagos Islands
;
one specimen known ;

resembling the European Murccna helena, but less mottled and more dis-

tinctly spotted, (insularum, of the islands.)

Miinvna. insularum, JORDAN & DAVIS, Apodal Fishes, 609, 1892, Chatham Island. (Type, No.

38300. Coll. Dr. W. H. Jones.)

660. MUR.ENA ARGUS (Steindachner).

Jawa capable of being completely closed. Teeth all uniserial
;
those

of upper jaw strong, sharp-pointed, recurved; vomerine teeth much

smaller, preceded by two long canines
;
head 6i in total length ; eye 2

in snout; snout 5 in head. Body with three rows of diffuse yellow

blotches, including fine spots. Color clear brown with a reddish tinge;

very small yellow spots covering head, body and fins, mixed here and

there with larger spots; large yellowish blotches arranged in three rows

along the body; the lower row fainter than upper. (Steindachner.)

Altata, west coast of Mexico
;
not seen by us. (Argus, the hundred-eyed,

from the innumerable spots.)

Gynmothorax (Limamursena) argus, STEINDACHNER, Ich. Notizen, x, 17, pi. iv, 1870, Altata.

Mursena argus, JORDAN & DAVIS, I. c., 610.

661. MURjENA RETIFERA, Goode & Bean.

Vomerine teeth small, sharp ;
teeth all uniserial, large and strong in

the jaws ;
those in front not enlarged ;

head 2f to 3 in trunk
;
tail a little

longer than rest of body. Jaws curved along the gape so that they can

not be completely closed. Body covered by well-defined reticulations,

inclosing light yellowish brown spots, which posteriorly are arranged in

groups of 5 to 8
; gill opening largely black, within a conspicuous dark

blotch
; angle of mouth with a dark spot; inside of mouth with yellow-

ish brown spots. Coast of South Carolina, in rather deep water, occa-

sionally brought to the Charleston markets, (rete, net
; fero, I bear.)

Mimeiiu retifera, GOODE & BEAN, Proc. U. S. Nat. Mus., 1882, 435, off Charleston. (Type No.

31393. Coll. C. C. Leslie.) JORDAN & GILBERT, Synopsis, 894, 1883; JORDAN, Cat. Fish. N-

A., 51, 1885 ;
JORDAN & DAVIS, I. c., 610.

662. MTJRvENA MELANOTIS (Kaup).

Cleft of mouth 2| to 2i in head
;
head 2i to 2i in trunk

;
tail a little

longer than rest of body ;
teeth of upper jaw anteriorly in two rows, the

inner teeth larger and farther apart; canines moderate. Color dark

brown with many small obscure whitish spots, these sometimes over

whole body, sometimes confined to head and back anteriorly ; belly plain

brown
;
dark spot on gill opening and at angle of mouth always conspic-

uous
;
a pale spot on base of lower jaw before the dark one. Tropical

Atlantic, from Africa to South America, its range in the West Indies

uncertain, from confusion with other species- 0/eAaf, black ; oif, ear.)

F. N. A. 27
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Limamuriena melanotis, KAUP, Aale Hamb. Mus., 27, pi. 4, fig. 3, 1859.

Mursena melanatis, GUNTHER, Cat., vm, 98, 1870; STEINDACHNER, Fische Afrikas, 33,1881; JORDAN

& GILBERT, Proc. U. S. Nat. Mus., 1882, 624; JORDAN & GILBERT, Synopsis, 355, 1883.

Mursena melanotis, JORDAN & DAVIS, Z. c., 610.

663. MURJENA LENTIGINOSA, Jenyns.

(MORENA PlNTA.)

Teeth of upper jaw biserial, the inner series of depressible cauines;

teeth on lower jaw and vomer uniserial; eye 2 to 2 in snout, situated

over the middle of gape ;
cleft of mouth 2^ to 3 in head

;
head 2 to 2| in

trunk. Jaws capable of being completely closed. Body profusely spot-

ted
j angle of mouth with little or no black

; gill opening dusky; general
color brown, the body with light yellow, distinctly brown-edged spots,

which are about as large as pupil, sometimes larger; towards the end of

tail the dark edgings form brown spots ; snout, jaws, and belly spotted,

as also the dorsal and anal
;
a faint dusky bar from base of dorsal to

behind cleft of mouth
; spots more numerous around gill openings.

Pacific Coast of America from Gulf of California to Galapagos; gener-

ally common, varying considerably in shade of color. (lentiginosus,

freckled.)

Mursena lentiginosa, JENYNS, Voy. Beagle, Zool., 143, 1842, Galapagos Islands
; GUNTHER, Cat.,

vm, 99, 1870.

Mursena pinla, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 345, Mazatlan. (Type, No.

28238. Coll. Gilbert.) JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 371; JORDAN & GIL-

BERT, ibid, 381; JORDAN & DAVIS, L c., 610.

192. ECHIDNA, Forster.

Echidna, FORSTER, Enchiridion, 31, 1778, (variegala).

Gymnomursena, LACPEDE, Hist. Nat. Poise., v, 648, 1803, (doliata = marmorata).

Gymnopsis, EAFINESQUE, Analyse Nature, 1815, 93, (doliata).

Megaderus, RAKINESQUE, 1. c., 93, (varieyata).

Molarii, RICHARDSON, Voyage Erebus & Terror, 79, 1844, (ophis= nebulosa).

PoRcilophis, KAUP, Apodes, 98, 1856, (catenatus).

Gymnomursena, KAUP, Apodes, 98, 1856, (variegata= nebulosa').

This well-marked genus is distinguished from the other Moray s by the

blunt teeth. The name Echidna was suggested for this group of eels

long before its application by Cuvier to a genus of Australian Mono-
tremes. There are some 12 or 15 species of Echidna, most of them

belonging to the Western Pacific. This genus represents the highest

degree of specialization among the Morays, as Uropterygius represents
the extreme of degradation. (t-^ua, t-^tf, viper.)

a. Color dark, with small, round yellowish spots ;
teeth subequal, bluntish, less obtuse than

in E. catenata, mostly uniserial
;
dorsal high, beginning over gill opening; head 2% in

trunk; tail about a snout's length shorter than rest of body. NOCTURNA, 664.

aa. Color brownish, marbled and barred with paler ;
head 3 to 3% in trunk, 3% in tail.

CATENATA, 665.

664. ECHIDNA NOCTURNA (Cope).

Teeth subequal, bluntish, less obtuse than in E. catenata, mostly unise-

rial; dorsal high, beginning over gill opening ;
head short and blunt, the

small eye half the snout
;
head 2f in trunk

; cleft of mouth 3 in head ;
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tail about a snout's length shorter than rest of body. Color dark brown,
with small, round, yellow spots, smaller than pupil, like pin points, scat-

tered evenly and sparsely over the body ; spots with blackish margins;
lower jaw mottled. Pacific coast of Mexico, the two known specimens
from Rio Grande, Costa Rica, and from Cape San Lucas. Cope says of

his specimen that the anal fin is a little more than one-third the total

length, which is not true of the one here described, (nocturnus, nocturnal,

black.)

Pa'cilophi* nocturnus, COPE, U.S. Geol.Surv. Mont., 474, 1871 (1872), Rio Grande, at San Jos6,
Costa Rica. (Coll. Dr. Van Patton.)

Echidna nocturna, JORDAN & DAVIS, I.e., 612.

665. ECHIDNA CATENATA (Bloch).

Head 3 to 3i in trunk, 3 in tail; eye small, 1| to 2 in snout; cleft of

mouth 3 to 3^ in head
;

tail a trifle longer than rest of body ;
teeth of

upper jaw more or less biserial. Color, brownish black, marbled or retic-

ulated with light yellow or white, the light markings sometimes forming
narrow irregular crossbars; under the jaw and on the belly the light yel-

low often predominates, inclosing dark spots. West Indies, from Bermuda
to Surinam; a small species, generally common; our specimens from San
Lucia, (catenatus, chained, from the chain-like cross bands.)

Mursena seu conger brasiliensi*, SEBA, Thesaurus, n, 72, pi. 69, figs. 4, 5, 1738, Brazil.

Gymnothora.r catenalus, BLOCH, Ausl. Fische, xir, 74, pi. 415, fig. 1, 1795, Coromandel; an error.

Munnia sordida, CUVIEH, Regne Animal, Ed. 1, 233, 1817, after SEBA.

Mnnmophis catennla, LACEPEDE, v, 628 and 641, 1803, after BLOCH, Palmerston Island.

Miirmtophix undnlttta, LACPEDE, v, 629, pi. 292, 1803.

Murnnu aln*i*, BLEEKER, Act. Soc. Sc. Ind. Neerl., 67, 1855.

Echidna jtawscripta, POEY, Kepertorio, n, 264, Cuba.
Echidna fuscomaculata, POEY, Repertorio, n, 263, 1868, Cuba.
Munena catenata, GtJNTHER, Cat., vm, 130, 1870

; GOODE, Bull. U. S. Nat. Mus., v., 73, 1876
;
JOR-

DAN, Proc. U. S. Nat. Mus., 1889, 647.

Echidna catenate, JORDAN & DAVIS, I. c., 612.

193. UROPTERYGIUS, Riippell.

Gymnomurfrna, LACEPDE, Hist. Nat. Poiss., v, 618, 1803, (doliata ; marmorata). (Restricted first

by KAUP, in 1856, to doliata, which is a species of Echidna.)

Idhyt>}>hi* t LESSON, Voyage de la Coquille, II, 120, 1830, (pantherinus = marmoralus
;
not of FITZ-

INGER, 1829, a genus of reptiles).

Uroptmjijiu*, IlCiTELL, Neue Wirbelthiere, Fische, 83, 1838, (concohr).

Mum Holth-nna, KAUP, Apodal Fishes, 97, 1856, (tigrina), (not of LACPEDE, 1803, which is Myxine).

Gi/mnomurtrna, BI.EEKER, GUNTHER, etc., (not of LACEPEDE, as restricted by KAUP).

Scuiica, JORDAN & EVERMANN, new subgenus, (necturus).

This genus contains several species of small Morays, distinguished by
the apparent absence of fins. The teeth are small, pointed, and subequal,
and the cleft of mouth of moderate size. In spite of its simplicity of

structure, it is not by any means a primitive type, but a further degener-
ation from the form of Lycodontis and Murcena. Our species (with U.

tigrinis) differs from the type of Ufopterygius in having only the anterior

nostrils tubular. This may define a new subgenus, Scutica (scutica, a

whip). (ovpd } tail; Trri-pv^, fin . )
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Subgenus SCUTICA, Jordan & Evermann.

666. TJROPTERYGIUS NECTURUS (Jordan & Gilbert).

Teeth in jaws biserial, outer teeth small, close together; inner row

composed of long depressible canines, not close-set, vomerine teeth uni-

serial; a pore situated just above the posterior nostril
;
tail rather acute

with a very slight dorsal fold, more conspicuous in old specimens, its tip

in young specimens white; caudal fin obsolete; eye 2 to 2 in snout;
cleft of mouth 2 to 2 in head

;
head 3i in trunk

;
tail i longer than

rest of body. Anterior nostril with a short tube; posterior without

tube, situated directly over the eye. Body dark brown above; below

paler, with small, dark freckles and pale spots ;
under side of lower jaw

light colored with brown and whitish blotches. Length 12 inches. Gulf

of California; not rare. (vynTrie, swimmer; oi>pd, tail.)

Gymnomursena nectura, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 356, Cape San Lucas.

(Type, No. 15442. Coll. Xantus.)

Munmoblenna nectura, JORDAN, Cat. Fish. N. A., 51, 1885.

Uropterygius neciurus, JORDAN & DAVIS, I. c., 586.

194. CHANNOMUR^ENA, Richardson.

Channo-Mursena, KICHARDSON, Voyage Erebus and Terror, 96, 1844, (vitlata).

This genus is near Uropterygius, differing chiefly in the size of the gape,
the cleft of the mouth being nearly half the length of the head

;
the

snout is very short, the tail also abbreviated, and there are no evident

fins. Species few, gaily colored. (XUVVTJ, from%aivcj, to yawn; Murcena.)

667. CHANNOMURJENA YITTATA (Richardson).

Fins wanting. Lower jaw projecting ;
teeth slender, subequal, directed

backward
;
teeth in lower jaw in two series, pointed backwards, the inner

teeth the largest, and movable
;
teeth in upper jaw in three series, tne

two inner series larger and more or less movable
;
vomerine teeth in a

band, thick-set anteriorly, posteriorly biserial. Eye H in snout, situ-

ated in the anterior third of gape ;
snout 4i in gape ; gape 2 in head

;

head about 4 in trunk, 2f in tail. Color pale yellowish brown, with

about 15 irregular broad chocolate-colored cross bands varying in width,

sometimes interrupted, sometimes bifurcated, some 'of them forming

complete rings, the pale interspaces usually edged with ligruer yellow-

ish. Coast of Cuba
;
rare. (viUatus, striped.)

Raro, PARRA, Dif. Piezas, Hist. Nat., 66, pi. 30, fig. 3, 1780, Havana.

Ichthyophis vittatus, RICHARDSON, Voy. Sulph., Fish., 114, pi. 53, figs. 7-9, 1844, locality

uncertain
; RICHARDSON, Voyage Erebus and Terror, Fishes, 96, 1844.

Channomurtena cubensis, POEY, Repertorio, n, 266, pi. 3, fig. 6, 1867, Cuba.

Gymnomursena vittata, GUNTHER, Cat., vm, 134, 1870.

Order R. LYOMERI.

(THE GULPERS.)
Fishes with 5 01 6 branchial arches, far behind the skull and none modi-

fied as branchiostegal or pharyngeal ;
an imperfectly ossified cranium

articulating with the first vertebra by a basi-occipital condyle alone ; only
2 cephalic arches, both freely movable, (1) an anterior dentigerous one

the maxillary, and (2) the suspensorial, consisting of the hyomandibular
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and quadrate bones
;
no palatine bones nor distinct posterior bony ele-

ments to the mandible
;
an imperfect scapular arch remote from the skull

;

vertebra? separately ossified but imperfect. (Gill and Ryder.)
This order consists of eel-shaped fishes found in the deep seas. It is

apparently a degraded type, perhaps an offshoot from some eel-like form.

It is characterized by a general looseness of structure and lack of speciali-

zation, unique among the true fishes. " The branchial arches are reduced

to very simple bars, on the side of the oesophagus, and have no con-

nection with the cranium
;
the palato-pterygoid arch is entirely wanting ;

the suspensorium for the lower jaw is composed of only two pieces, the

hyomandibular and the quadrate, of an elongate, subcylindrical form
and connected with the skull by a movable joint which allows it to be

swung in all directions."

These fishes have very singular pedunculated appendages in place of

the lateral line, "The entire organization is peculiar, to the extent of

anomaly, and our old conceptions of the characteristics of a fish require
to be modified in the light of our knowledge of such strange beings."

(Gill.) Dr. Gill is disposed to regard the various records as indicating
the existence oftwo distinct families, Saccopliaryngidcv and Eurypharyngidce,
each represented in our waters by one species. (Xvu, to loosen

; /uepof, part.)

Family LIV. SACCOPHARYNGID^E.

(THE GULPERS.)

Lyomeri with the branchio-anal portion' much longer than the rostro-

branchial : the tail excessively elongate and attenuated
;
the cranium

unknown; the eyes antero-lateral
;

the maxillary bones moderately
extended backwards (in comparison with the Eurypharyngidae), and

apparently not closable against each other
; enlarged teeth in one or both

jaws ;
the dorsal and anal fins feebly developed, the pectorals small but

broad. Body eel-shaped, the bones deficient in inorganic matter; muscles

feebly developed, except those connected with swallowing. Jaws very

elongate, the gape, pharynx, and stomach capable of great distension.

The trunk moderate, with the vent at its end
;
snout very short, one

nostril on each side in front of the very small eye ; maxillary and man-

dible slender, armed with feeble teeth in one or two series
;
roof ofmouth

toothless. Gill openings far behind cranium, placed low; gills very

short, and small. Tail excessively elongate, band-shaped, tapering to a

point. Dorsal and anal low, rudimentary. Pectorals present, small but

broad. Deep seas, but few specimens being on record. These have been

referred to three species and two genera, but the assigned distinctive

characters of genera and species are all doubtful.

195. SACCOPHARYNX, Mitchill.

Saccopharynx, MITCHILL, Ann. Lye. Nat. Hist. N. Y., 1824, 82, (no specific name ; the type after-

wards called S. llatji'Unm].

OpliogtinfJnm, HAUWOOD, Philos. Trans., 1827, 277, (ampullaceu*).

Supposed characters of the genus indicated above. (OCLKKO^, sack;

, pharynx, the inflated throat resembling the sack of a pelican.)
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668. SACCOPHARYNX AMPTJLLACEUS (Harwood).

Both jaws armed with slender, curved, widely set teeth, biserial, or

their points in one irregular series, directed inwards. Length of jaws
from \ to 4 that of body, from tip of snout to vent. Dorsal fin com-

mencing a long way behind head, a short distance in front of vent; like

the anal, it may or may not reach the tail, which ends in an extremely
delicate and thin filament. Pectoral fin very short, but broad, and with

about 30 very thin rays. Gill opening an elongate slit; black, with a

bluish white line along base of dorsal, and sometimes of anal also. Length
of largest specimen about 6 feet, 14-J-58 inches, the tail 4 times length of

trunk. Atlantic Ocean, in deep water. Four specimens known, three of

these brought to the surface by having swallowed a fish too large for the

capacity of the stomach. (Giinther.) (ampulla, a flask.)

Saccopharynx, MITCHILL, Ann. Lye. Nat. Hist. N. Y., 1824, 82, Open Atlantic.

Ophiognathus ampullaceiis, HARWOOD, Phil. Trans., 1827, 52, Atlantic.

Saccopharynx fiagellum, CUVIER, Regne Anim., Ed. 2, n, 355,1829, Atlantic; after MITCHILL;

GUNTHER, Cat., vni, 22, 1870; GUNTHER, Deep-Sea Fishes, Challenger, 256, 1887; JORDAN
& GILBERT, Synopsis, 365, 1883

;
GILL & RYDER, Proc. U. S. Nat. Mus., 1883, 271.

Saccopharynx cJiordatus, STOKER, Synopsis, Fishes N. A., 237, 1846, Open Atlantic ;
after

MITCHILL.

Family LV. EURYPHARYNGID^E.

Lyomeri with the branchio-anal portion much shorter than the rostro-

branchial
;
the tail very elongate and moderately attenuated backwards

;

head flat above, and with a transverse rostral margin, at the outer angles
of which the eyes are exposed ;

maxillaries excessively elongated back-

wards, parallel, and closing against each other as far as the articulation

of the 2 suspensorial bones
;
with minute teeth on each jaw ;

dorsal and
anal fins well developed and continued nearly to the end of the tail

;

the pectoral fins minute, narrow. (Gill & Ryder.) Deep-sea fishes;

2 genera* and two species known.

196. GASTROSTOMUS, Gill & Ryder.

Gastrostomus, GILL & RYDER, Proc. U. S. Nat. Mus., vi, 1883, 271, (bairdii).

Cranium abbreviated and little or no longer than broad, the dentiger-
ous bones almost seven times as long as the cranium

; minute, acute, conic

teeth, depressed inwards in a very narrow band on the jaws ;
no enlarged

teeth at extremity of mandible; tail with an eradiate membrane under

its terminal portion. (Gill & Ryder.) (yaorrip, stomach
; <rro//a, mouth.)

669. GASTROSTOMUS BAIRDII, Gill & Ryder.

Jaws with minute, acute, conical teeth, depressed inwards, in a very
narrow band, without fangs at the end of lower jaw. Length of jaws
more than half body, measured from snout to vent. Origin of dorsal

nearer to tip of snout than to front of anal
;
neither dorsal nor anal reach-

ing tip of tail
; gill openings narrow. Black, with no whitish streak

* The supposed genus and species, Eurypharynx pelecanoides, Vaillant, (Comptes Rendus, 1882,

1226) from deep water off Morocco, has the jaws about half length of body to vent, both jaws
with feeble dental granulations, and the lower jaw with two fangs in front.
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along base of dorsal. Length 18 inches, the body 6 inches. Deep
water off Newfoundland banks, 389 to 1,467 fathoms; also taken in

Davis Strait. (Named for Spencer Fullerton Baird.)

<;<i*tr:.st l ,niu!l,ainlii, (Jii.r, & KvnK.R, Proc. U. S. Nat. Mus., vi, 1883, 271, off the Grand Banks
of Newfoundland. (Type, Nos. 33294, 33295, and 33386. Coll. Albatross.)

Order S. ISOSPONDYLL

(THE ISOSPONDYLOUS FISHES.)

Soft-rayed fishes with the anterior vertebrae simple, unmodified and
without auditory ossicles

; symplectic present ;
no ihterclavicles

; oper-
cular bones distinct

; pharyngeal bones simple above and below, the lower

not falciform. Mesocoracoid* arch always well developed, as in the

Ostarioplnjsi and the Ganoids, forming a bridge from the hypercoracoid
to the hypocoracoid. Bones of jaws developed, the maxillary broad,

always distinct from premaxillary, and forming part of margin of upper

jaw ;
no barbels. Shoulder girdle well developed and connected with the

cranium by a bony post-temporal. Gills 4, a slit behind the fourth. Air

bladder, if present, with a pneumatic duct. Dorsal and anal fins with-

out true spines. Ventral fins abdominal, sometimes wanting. Scales

usually cycloid, sometimes ctenoid
; occasionally wanting. No developed

photophores. Adipose fin present or absent. A large group comprising
most of the marine soft-rayed fishes, excepting those found in the deep

sea, these composing the degenerate group called Iniomi. Some of the

forms, as Elopidw, Jlbulidw, etc., show analogies with the Ganoid allies of

the Cycloganoidea. This seems to indicate the probable descent of the

Isospondyli from a Ganoid stock, but probably not from the same part of

the Ganoid series as that from which the Ostariophysi have sprung. (/Vof,

equal; crcovdvhos, vertebrae.)

Cl.TIT.OIDEA :

a. Adipose fin none.

I. Dorsal fin inserted more or less before anal (rarely slightly behind it); shore fishes or

river fishes, usually silvery in coloration and with the skeleton firm
;
air bladder

well developed.

c. Gular plate present, between branches of lower jaw ;
mouth largo ;

teeth present,

all pointed ; axillary scales and sheaths large. ELOPIDJE, LVI.

cc. Gular plate none.

d. Lateral line well developed.

e. Teeth present, no accessory branchial organ.

/. Mouth small, horizontal ; posterior part of tongue and roof of mouth

covered with course paved teeth. ALBULinjE, LVII.

ff. Mouth large, the teeth all pointed, some of them canine, none paved

or molar. HIODONTID/E, LVIII.

ee. Teeth none; an accessory branchial organ behind gill cavity.

CHANID*, LIX.

dd. Lateral line wanting; no gtilar plate.

g. Mouth small, inferior, toothless, the maxillary simple or nearly so;

stomach gizzard-like. DOBOSOMIDJE, LX.

* Precoracoid of Cope; "Spangenstiick
" of Gegenbaur.
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gg. Mouth moderate, terminal, the maxillary of about three pieces ;
stomach

not gizzard-like. CLTJPEID^E, LXI.

ggg. Mouth subinferior, very large, below a tapering, pig-like snout
;
maxil-

lary very long. ENGRAUUDID;E, LXII.

bb. Dorsal fin posterior, opposite anal
; deep-sea fishes, of loose organization ; mostly

blackish in color
;
mouth small, with small pointed teeth

;
air bladder wanting.

ALEPOCEPHALID^:, LXIII.

SAIMONIDEA :

aa. Adipose fin well developed ;
oviducts none, the large eggs usually falling into the cavity

of the abdomen before extrusion
;
air bladder well developed.

1i. Stomach siphonal, not having the form of a blind sac ; pyloric cceca many ;
branchios-

tegals rather numerous.

i. Parietals separated by the supraoccipital ;
dorsal fin moderate, the simple rays in

front few in number. SALMONID^, LXIV.

ii. Parietals in contact, not separated by a supraoccipital ;
dorsal fin very long and

high, the simple rays in its anterior half very numerous. THYMALLID^E, LXV.

hh. Stomach coecal, of the form of a blind sac
; pyloric cceca generally few.

j. Branchiostegals 6 or more
; gill membranes separate. ARGENTINID*:, LXVI.

jj. Branchiostegals 3 or 4 ; body subterete
;
mouth small. MICHOSTOMID^;, LXVII.

Family LVI. ELOPID^.

(THE TARPONS.)

Body elongate, more or less compressed, covered with silvery, cycloid
scales

;
head naked. Mouth broad, terminal, the lower jaw prominent.

Premaxillaries not protractile, short, the maxillaries forming the lateral

margins of the upper jaw ; maxillary composed of about three pieces,

extending backward beyond the eye ;
an elongate bony plate between the

branches of the lower jaw (analogous to the gular plate in Anna *) ;
bands

of villiform teeth in both jaws and on vomer, palatines, ptefygoids,

tongue, and base of skull
;
no large teeth. Eye large, with an adipose

eyelid. Opercular bones thin, with expanded membranaceous borders;
a scaly occipital collar. Gill membranes entirely separate, free from the

isthmus. Branchiostegals numerous, (29 to 35). Gill rakers long and
slender. Pseudobranchise present or absent. Belly not keeled nor serrated,

rather broad and covered with ordinary scales. Lateral line present.
Dorsal fin inserted over or slightly behind ventrals

;
caudal fin forked; no

adipose fin; dorsal and anal depressible into a sheath of scales; pectorals
and ventrals each with a long accessory scale. Parietal bones meeting

along top of head. Pyloric cceca numerous. Genera three, species about

five, forming two well-marked subfamilies, both widely distributed in the

tropical seas. The species are not much valued as food, the flesh being

dry and bony. (Clupeidce, group JSlopina, Giinther, Cat., vn, 469-471, 1868.)

MEGALOPINJE :

a. Pseudobranchiae none
; body oblong, covered with large scales

;
anal fin larger than dor-

sal
;
last ray of dorsal produced in a long filament.

b. Dorsal fin inserted notably behind insertion of ventrals. TARPON, 197.

ELOPING: :

aa. Pseudobranchiaj large ; body elongate, covered with small scales
;
anal fin smaller than

dorsal
;
last ray of dorsal not produced in a filament. ELOPS, 198.

*The gular plate suggests the similar structure seen in Amia, but its homology is not proved.
Although the Glupeiform fishes are probably descended from Ganoids related to Amia, there may
be no closer relation between Amia and Slops or Megalops, than between Amia and Clupea.
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197. TARPON, Jordan & Evermann.

(GRANDE ECAILLK.)

Tarpon, JORDAN' & EVERMANN, new gonus, (atlanticns).

Body oblong, compressed, covered with very large, thick, silvery,

cycloid scales
; belly narrow, but not carinated, its edge with ordinary

scales. Mouth large, oblique, the lower jaw prominent ; maxillary

broad, extending beyond the eye. Villiform teeth on jaws, vomer, pala-

tines, tongue, sphenoid, and pterygoid bones. Eye very large, with an

adipose eyelid. Lateral line nearly straight, its tubes radiating widely
over the surface of the scales. Branchiostegals 23. Pseudobranchias

wanting. Gill rakers long and slender. Dorsal fin short and high,
inserted behind the ventrals (over the ventrals in Meyalops}, its last ray

elongate and filamentous as in Megalops, Dorosoma, and OpistJionemaj
anal fin much longer than dorsal, falcate, its last ray produced; caudal

widely forked
; pectorals and ventrals rather long; anal with a sheath

of scales; dorsal naked; caudal more or less scaly; a collar of large
scales at the nape. Vertebras about 57 (28-}- 29). Size very large, the

largest of the herring-like fishes.

The posterior insertion of the dorsal fin distinguishes the single spe-
cies of Tarpon from the East Indian Megalops cyprinoides, a fish of similar

habit, in which the dorsal is inserted above the ventrals. (Tarpon or

Tarpum, the common name in Florida, probably of Indian origin.)

670. TARPON ATLANTICUS (CuTier & Valenciennes).

(TARPON; TARPUM; GRANDE CAILLE; SILVER-FISH; SABALO; SAVANILLA; SAVALLE.)

Head 4; depth 3. D. 12; A. 20; lateral line 42; branchiostegals
23. Body elongate, compressed, little elevated. Dorsal filament longer
than head. Mouth large, the maxillary extending beyond eye. Uniform

bright silvery, the back darker. Length 6 feet. Long Island to Brazil
;

common on our southern coasts, but probably not breeding north of

Cuba
;
noted for the great size of its scales, which are used in ornamen-

tal work. It reaches a weight of 30 to 110 pounds. It is not much
valued for food, although much appreciated by anglers. "An immense
and active fish, preying eagerly on schools of small fry, in pursuit of

which it ascends fresh-water rivers quite a long distance." (Stearns.)

It is often dangerous to seine fishermen, leaping over or through the nets

with great force.

Megalops atlanticn*, CUVIER & VALENCIENNES, Hist. Nat. Poisp., xix, 398, 1840, Guadeloupe;*
San Domingo; Martinique; Porto Rico.

Megalops elongaim, GIRARD, Proc. Ac. Nat. Sci. Phila., 18f>8, 224, Long Island.

Megalops thrissoides, GUNTHER, Cat., vn, 472, 1868, and of most authors; but the name Clupea

thrissoiden, BLOCK & SCHNEIDER, belongs to the East Indian Megalops cyprinoides; JORDAN &

GILBERT, Synopsis, 262, 1883.

198. ELOPS, Linnaeus.

Flops, LINN/EUS, Syst. Nat., Ed. xn, 518, 1766, (saurtit).

Mugilomorus, LACEP^DE, Hist. Nat. Poiss., v, 398, 1803, (anna-carolina).

Trichonotus, KAFINESQUE, Analyse de la Nature, 1815, 88, (anna-carolina) ;
substitute for Mugilo-

morue, considered objectionable.
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Body elongate, covered with thin, small, silvery scales. Dorsal fin

slightly behind ventrals, its last rays short, the fin depressible into a

sheath of scales
;
anal fin smaller, similarly depressible ; pectorals and

ventrals moderate, each with a long accessory scale. Opercular bones

thin, with expanded, membranaceous borders; a scaly occipital collar.

Lateral line straight, its tubes simple. Pseudobranchise present, large.
Vertebrae 43 -f- 29= 72. Large fishes of the open seas, remarkable for the

development of scaly sheaths. The young are ribbon-shaped and

elongate, passing through a series of changes like those seen in Albula.

(/o^, name of some sea fish; a swordfish or sturgeon; from t-Aaiu/w, to

drive or move.)

671. ELOPS SAURUS, Linnams.

(TEN-POUNDER ;
JOHN-MARIGGLE

; BONY-FISH; BIG-EYED HERRING; MATAJOELO REAL; CHIRO;
LISA FRANCESA.)

Head 4i ; depth 5 to 6; eye large, 4 to 5. D. 20; A. 13; V. 15
;
B. 30;

scales 12-120-13. Gular plate 3 to 4 times as long as broad. Length 3

feet. Tropical seas
;
abundant and very widely distributed. Common in

America, north to Carolina and the Gulf of California
; straying on the

Atlantic Coast to Long Island, (saurus, oavpoq, lizard.)

Elops saurus, LINN^US, Syst. Nat., Ed. xn, 518, 1766, Carolina
; GUNTHER, Cat., vu, 470, 1868;

JORDAN & GILBERT, Synopsis, 261, 1883, and of most authors.

Argentina Carolina, LINNAEUS, Syst. Nat., Ed. xn, 519, 1766, Carolina.

Argentina machnata, FORSKAL, Descr. Anini., 68, 1775, Djidda, Arabia.

Mngilomorus anna-carolina, LACPEDE, Hist. Nat. Poiss., v, 398, 1803, South Carolina.

Elogsinermis, MITCHILL, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 445, New York.

Elops capensis, SMITH, Zob'l. S. Africa, 1845, pi. 7, Cape of Good Hope.
Elops purpurascens, RICHARDSON, Ichth. China, 311, 1846, China.

Family LVII. ALBULID^E.

(THE LADY-FISHES.)

Body rather elongate, little compressed, covered with rather small,

brilliantly silvery scales ; head naked. Snout conic, subquadrangular,

shaped like the snout of a pig, and overlapping the small, inferior, hori-

zontal mouth. Maxillary rather strong, short, with a distinct supple-

mental bone, slipping under the membranous edge of the very broad

preorbital; premaxillaries short, not protractile. Lateral margin of

upper jaw formed by the maxillaries
;
both jaws, vomer, and palatines

with bands of viliiform teeth
;
broad patches of coarse, blunt, paved

teeth on the tongue behind and on the sphenoid and pterygoid bones.

Eye large, median in head, with a bony ridge above it, and almost covered

with an annular adipose eyelid. Opercle moderate, firm
; preopercle with

a broad, flat, membranaceous edge, which extends backward over the

base of the opercle. Pseudobranchiae present. Gill rakers short, tubercle-

like. Gill membranes entirely separate, free from the isthmus; branchi-

ostegals about 14
;
a fold of skin across gill membranes anteriorly, its

posterior free edge crenate
;
no gular plate. Lateral line present. Belly

not carinate, flattish, covered with ordinary scales. Dorsal fin moderate,
in front of ventrals, its membranes scaly ;

no adipose fin
;
anal very small

;

caudal widely forked Pyloric coeca numerous. Parietal bones meeting
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along top of head. Vertebra? numerous, 42 -j- 28 = 70. A single species

known, found in all warm seas. In this, and probably in related families,

the young pass through a metamorphosis, analogous to that seen in the

Conger Eels. They are for a time elongate, band-shaped, with very small

head and loose transparent tissues. From this condition they become

gradually shorter and more compact, shrinking from 3 or 3 inches in

length to 2 inches. According to Dr. Gilbert, this process, like that seen

in various eels, is a normal one, through which all individuals pass. In

the Gulf of California, where these fishes abound, these band-shaped

young are often thrown by the waves on the beach in great masses.

(Clupeidw, group Albulina, Giinther, Cat., vii, 468, 469, 1868.)

199. ALBULA (Gronow) Bloch & Schneider.

(LADY-FISHES.)

ConorJiyncus, NOZEMAN, Act. Select, in, 382, 1757, (nonbinomial).

Albula, GRONOW, Zoophyl., 102, 1763, (nonbinomial).

Albula, BLOCH & SCHNEIDER, Syst. Ichth., 432, 1801, (cotior hi/ncus = vulpes).

litth/rimts, LACEPEDE, Hist. Nat. Poiss., v, 45, 1803, (banana= vulpes).

Glosaodus, CUVIER, in Agassiz, Spix, Pise. Bras., 48, 1829, (forskdh^vnJpes).

Characters of the genus included above. (Latin albas, white.)

672. ALBULA VULPES (Linnaeus).

(LADY-FISH; BONE-FISH; MACAB!; SANDUCHA; BANANA-FISH.)

Head 3|; depth 4. D. 15; A. 8; scales 9-71-7. Upper lobe of caudal

the longer. A broad band of peculiar, elongate, membranaceous scales

along middle line of back; accessory ventral scale large. Brilliantly

silvery ;
olivaceous above

;
back and sides with faint streaks along the

rows of scales; fins plain; axils dusky. Length 18 inches to 3 feet.

Tropical seas, on sandy coasts, almost universally distributed and gen

erally abundant, ranging northward on our coasts to San Diego and Long
Island. A beautiful and active fish, in most places little valued as food,

but in some regions, as Key West, highly appreciated, (vulpes, fox.)

Unbarana, MARCGRAVE, Hist. Bras., 1G48, Brazil.

Vulpes bahamensis, [the BONE-FISH], CATESBY, Nat. Hist. Oarolinas, etc., pi. 11, fig. 1, 1737,

Bahamas.
Esox vulpes, LINNJEUS, Syst. Nat., Ed. x, 1758, 313, Bahamas; based on the Bone-fish, Vtdpet

bahamensis, of CATESBY.

Argentina glossodonta, FORSKAL, Descr. Anim., 68, 1775,Djidda. Arabia.

Macabi, PARRA, Dif. Piezas Cuba, 88, pi. 35, fig. 1, 1787, Cuba; based on Unbarana of MARCGRAVE.

Synodus argenleus, BLOCK & SCHNEIDER, Syst. Ichth., 398, 1801, Asia.

Clupea brasiliensis, BLOCH & SCHNEIDER, Syst. Ichth., 427, 1801, Brazil.

Albula conmyncJius, BLOCH & SCHNEIDER, Syst. Ichth., 432, 1801, Antilles; after GRONOW and

PLVMIER; called Albula plumieri on plate 86.

Amia immaadata, BLOCH & SCHNEIDER, Syst. Ichth., 451, 1801, Central America; after

Macabi of PARRA.

Butyrinus banana, LACKPEDE, Hist. Nat. Poiss., v, 46, 1803, fie de France.

Clupea macrocephala, LACEPKDE, Hist. Nat. Poiss., v, 426, 1803, Martinique; on a drawing by

PLUMIER.

Glossodus forskdli, AGASSIZ, Spix, Pise. Bras., 49, 1829, Bahia; called Kti,,,-an}; Kerictts and

Engraulis bahiensis on the plates, 22 and 24.

Albula parrse, CUVIER & VALENCIENNES, Hist. Nat. Poisa., xix, 339, 1846, Martinique; Bahia;

Rio de Janeiro.
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Albula goreensis, CUVIEB & VALENCIENNES, Hist. Nat. Poiss, xix, 342, 1846, Gorea.

Albula neoguinaica, CUVIER & VALENCIENNES, 1. c., xix, 350, 1846, New Guinea.

Albula seminuda, CUVIER & VALENCIENNES, I. c., xix, 351, 1846, New Guinea.

Albula erythrocheilos, CUVIER & VALENCIENNES, 1. c., xix, 352, pi. 540, 1846, Friendly Islands

Albula forsteri, CUVIER & VALENCIENNES, I. c., xix, 354, 1846, Tahiti.

Albula rostrata, GRONOW, Cat. Fishes, 189, 1854, American Ocean, etc.

Albula conorhynclms, GUNTHER, Cat., vn, 468, 1868.

Albula vulpet, JORDAN & GILBERT, Synopsis, 258, 1883.

Family LVIII. HIODONTID.E.

(THE MOON-EYES.)

Body oblong, much compressed, covered with moderate-sized, bril-

liantly silvery, cycloid scales. Head naked, short, the snout blunt.

Mouth moderate, oblique, terminal, the jaws about equal. Premaxilla-

ries not protractile. Maxillary small, slender, without evident supple-

mental bone, articulated to the end of the premaxillary, and forming the

lateral margin of the upper jaw. Dentition very complete; premaxillary
and dentary bones with small, wide-set, cardiform teeth; maxillaries

with feeble teeth
;
a row of strong teeth around the margin of the tongue,

the anterior canine and very strong ;
between these is a band of short,

close-set teeth
;
vomer with a long, double series of close-set, small

teeth
;
similar series on the palatines, sphenoid and pterygoids ;

sides

of lower jaw fitting within the upper, so that the dentaries shut

against the palatines. Eye very large, the adipose eyelid not much

developed. Preorbital very narrow. Nostrils large, those of each side

close together, separated by a flap. Gill membranes not connected, free

from the isthmus, a fold of skin covering their base. No gular plate.

Branchiostegals 8 to 10. Gill rakers few, short, and thick. Pseudo-

branchiae obsolete. Lateral line distinct, straight. Belly not serrated.

Dorsal fin rather posterior; anal elongate, low; ventrals well devel-

oped; caudal strongly forked; no adipose fin. Stomach horseshoe-

shaped, without blind sac
;

one pyloric crecum. Vertebne about 60.

Air bladder large. No oviducts, the eggs falling into the cavity of the

abdomen before exclusion. A single genus, with three species, inhabit-

ing the fresh waters of North America
;
handsome and gamy fishes, of

little value as food. (Hyodontidcn, Giinther, Cat., vn, 375, 376, 1868.)

200. HIODON, Le Sueur.

(MOON-EYES.)

Hiodon,* LE SUEUR, Journ. Ac. Nat. Sci. Phila., i, 1818, 334, (lergisus).

Glossodon,* RAFINESQUE, Amer. Monthly Mag.,n, September, 1818, 354, (harengoides).

Amphiodon, RAFINESQUE, Journ. tie Physique, 421, 1819, (alosoides).

Clodalus, RAFINESQUE, Ichth. Oh., 43, 1820, (clodalm= tergisus) .

Glossodon, HECKEL, Russeggers Reisen, i, 1033, 1842, (smithii
= alosoides).

Elattonistius, GILL & JORDAN, Bull. U. S. Nat. Mus., x, 68, 1877, (chrysopsis= alosoides).

Hyodon, corrected orthography.

* It is not certain which of these two names, Hiodon and Glossodon, has precedence of date.

Hiodon is in common use and was accompanied by a much better description than Rafinesque
usually furnished. We therefore retain it.
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Generic characters included above. (roeiM/c, hyoid; orfo^f, tooth;
"
hyoid

"
is the bone shaped like the letter Y, forming the base of the

tongue.)

AMPHIODON (d/uufi, both
; 66ovs, tooth) :

a. Belly in front of veutrals carinated
;
dorsal with 9 developed rays. ALOSOIDES, 673.

HIODON :

aa. Belly in front of veutrals not carinated
;
dorsal with 11 or 12 developed rays.

b. Belly behind ventrals cariuatod
; eye 3 in head. TERGISUS, 674.

Ib. Belly nowhere cariuated
; eye 2% in head. SELENOPS, 675.

Subgenus AMPHIODON, Itafiiu'sque.

673. HIODON ALOSOIDES (Rafiuesque).

(LA QUESCHE ; NACCATSH.)

Head 4i; depth 3i; eye 3i. D. 9; A. 32; scales 6-56-7. Body closely

compressed, becoming deep in the adult, the ventral edge everywhere cari-

nated. Maxillary reaching to beyond middle of eye. Caudal peduncle
rather stouter than in H. tergisua, and the fin not so deeply forked. Back
less arched and snout blunter than in the other species, the mouth larger
and more oblique. Pectorals longer and ventrals shorter than in H. ter-

gisus. Bluish; sides silvery, with golden luster. Ohio River and north

to the Saskatchewan; common northwestward. (Alosa, shad; cWof, like.)

Amphiodon alosoides, (misprinted alveoides), RAFINESQUE, Journ. Phys., Paris, 421, 1819, Ohio R.

Hyodon amphiodon, RAFINESQUE, Ichth. Oh. ,42, 1820, Ohio River near the Falls.

Hyodon clirysopsis, RICHARDSON, Fauna Bor.-Amer., m, 232, 1836, Cumberland House, Sas-

katchewan River
; JORDAN, Bull. U.S. Nat. Mus.,x, 68, 1877.

Hyodon alosoides, JORDAN & GILBERT, Synopsis. 259, 1883.

Subgenus HIODON.

674. HIODON TERGISUS, Le Sueur.

(MOON EYE
;
TOOTHED HERRING.)

Head 4i; depth 3; eye 3. D. 12; A. 28; scales 5-55-7. Vertebrae 30 +
31 = 61. Body oblong, moderately compressed. Eye large, the maxillary

barely reaching its middle. Pectoral fins not reaching veiitrals, the lat-

ter just short of vent. Belly behind ventrals somewhat carinate, but not

before ventrals. Color brilliantly silvery, olive-shaded above. Length
12 inches. Great Lakes and the Mississippi Valley ;

north to Assiniboine

River; abundant in the larger streams. One of our handsomest fishes,

not valued as food, the flesh being dry and full of small bones, (tergisus,

scoured or polished.)

Hiodon tergisus,* LE SUEUR, Journ. Ac. Nat. Sci. Phila., i, 1818, 364, Ohio River.

Glossodon hurengoides,* RAFINESQUE, Amer. Month. Mag., n, September, 1818, 354, Ohio River.

Glossodon hetenmu, RAFINESQUE, I. c., 1818, 354, Falls of Ohio River.

Hiodon dodalus, LE SUEUR, Journ. Ac. Nat. Sci. Phila., i, 1818, 367, Ohio River at Pittsburg.

Hyodon vernaUs, RAFINESQUE, Ich. Oh., 42, 1820, Ohio River.

Cyprinus (Abramis ?) smilhii, RICHARDSON, Fauna, Bor.-Amer., in, 110, 1836, Richelieu River.

Hyodon clcntdahts, CUVIER & VALENCIENNES, His. Nat. Poiss., xix, 313, 1846; after LE SUEUR.

Hyodon tergisus, Gi?NTHER, Cat., vn, 375, 1868; JORDAN, Bui. U. S. Nat. Mus., x, 68, 1877; JORDAN

& GILBERT, Synopsis, 259, 1883.

* We do not know which of the nearly synchronous specific names tergisus and harengoides is

entitled to precedence. Tergisus is in common use, was accompanied by a better description and
is a better name.
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675. HIODON SELENOPS, Jordan & Bean.

Head4i; depth 4; eye 2J. D. 12; A. 27; lateral line 50. Body more

elongate than in the other species of Hiodon, little compressed, not much

elevated, the belly nowhere carinate. Eye very large. Pectorals not

reaching to ventrals. Coloration clear silvery. Tennessee, Cumberland,
and Alabama rivers, scarce

;
recorded from Nashville, Chattanooga, and

Montgomery. (af'Aijvrj, moon; wi/;, eye.)

Hyodon selenops, JORDAN & BEAN, Bull. II. S. Nat. Mus., x, 67, 1877, Chattanooga, Tenn.

(Type, No. 19844); JORDAN & GILBERT, Synopsis, 260, 1883.

Family LIX. CHANID.E.

(THE MILK FISHES.)

Body oblong, compressed, covered with small, firm, adherent scales.

Lateral line distinct. Abdomen broad and flattish. Snout depressed;
mouth small, anterior, the lower jaw with a small symphyseal tubercle;
no teeth

; premaxillary joined to upper anterior edge of maxillary. Eye
with an adipose eyelid. Gill membranes broadly united, free from the

isthmus. Branchiostegals 4
; pseudobranchise well developed ;

an acces-

sory branchial organ in a cavity behind the gill cavity. Dorsal fin

opposite the ventrals
;
anal fin shorter than dorsal. Mucous membrane

of oesophagus raised into a spiral fold; intestine with many convolu-

tions. Coloration silvery. Vertebrae about 45. Large fishes of the

warmer parts of the Pacific. One genus and three species known.

(Clupeidw; group Chanina, Giiuther, Cat., vn, 473, 1868.)

201. CHANGS, Lace"pede.

Chanos, LACEPEDE, Hist. Nat. Poiss., v, 395, 1803, (arabicus).

Lw/o(Zeira(KuHL) RUPPEL, Neue Wirbelthiere Abyssinia, 18, 1835, (chanos).

Ptijcholepis, GRAY, Dieffenbach's Travels in New Zealand, n, 218, about 1842, (salmonem).

Characters of the genus included above. (%uvo(;, name in modern

Greek, from #for, the open mouth.)

676. CHANOS CHANOS (Forekal).

(MILK-FISH; SABALO
;
AWA

;
CHANI

; ANGED.)

Head 4|; depth 4. D. II, 12; A. II, 9; scales 12-86-14. Vertebrae

19 -f- 26= 45; snout 3i; eye3|; maxillary 4. Pectoral 13; ventral l;
caudal i longer than head

;
dorsal 1 in head. B. 4. Aspect of a large

Cyprinoid. Body elliptical, moderately compressed, the caudal peduncle
slender. Head pointed, rounded above. Eye and side of head covered

by a large transparent, imperforate adipose eyelid. Mouth small, terminal

toothless, transverse, the lower jaw included : maxillary broad, slipping
under the adipose preorbital, without supplemental bone. Opercle trun-

cate behind. Pseudbranchise very large. Gill rakers fine and flexible,

very close set, rather long. Bones of gill rakers flexible. Gill arches all

connected by membrane. Lateral line well developed. Scales firm,

cycloid, with strongly marked longitudinal striae. Scales rather large,

hard, firm, enamelled, becoming bony when dry, used by the Indians for

ornamental work. Dorsal inserted somewhat nearer snout than base of

caudal, before ventrals, its first ray falcate, its last produced in a short
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filament, longer than pupil ;
base of tin with a large scaly sheath

; pec-
toral and ventral with scaly axillary appendage ;

anal similar to dorsal

Imt much smaller; pectorals and ventrals rather small; caudal very long,
forked to the base, its lobes subequal, straight; base of fin with small

scale; ventrals somewhat falcate. Color greenish above, the sides bril-

liantly silvery ,
fins more or less darkened

;
inside of ventrals and pectorals

blackish. Length 2 to 5 feet. Pacific and Indian oceans, on sandy shores,
north to the Hawaiian Islands and to the Gulf of California, where it is

abundant
;
a food fish of some importance ; occasionally entering streams.

Mu.jil dianoB, FORSKAL, Descr. Auim., 74,1775, Red Sea at Djidda, Arabia.

JfeytZMbnoMMlFoUTX*) BLOCH & SCHNEIDBR, Syst. Iclith., 121, 1801, Pacific Ocean.

CJi<ni-iral>i<-u*, LACKi'f.iiK, U\-\. Nat. Poiss., v, 396, 1803, Arabia.

Ci/2>rinn.'n><ila and tl>, (VviER, Reguo Anim., Ed. 2, n, 276, 1829, India.

/.. NC/.-VJ/.S
;;,v//-i//,'.7is, BENNETT. Proc. Comin. Zool. Soc., 184, 1832, Ceylon.

Butiriint* iiia<lci'tisjntt<-nsix, JKKDON, Miidr. Jouru..Lit. So., xv, 344, Madras.
Chanos nientu, Isle of France, chloroptents, Madipolam, nuchalis, Vigazapatam, orietitalis,

Japan, and fi/prtntlhi, Hawaiian Islands, CUVIER & VALENCIENNES, Hist. Nat. Poise.,

xix, 194, 198, 1846.

Cham* in<li<'ns, BLEEKER, Verb. Bat. Gen., xxiv, 11, 1852, East Indies.

Chanos saliuottKiis, GuxTHER, Cat., vn, 473, 1868.

Family LX. DOBOSOMID.E.

(THE GIZZARD SHADS.)

Body short and deep, strongly compressed, covered with thin, deciduous,

cycloid scales. Belly compressed to an edge, which is armed with bony
serratures. .Head naked, short, rather small. Mouth small, inferior,

oblique, overlapped by the blunt snout
;
no teeth

; maxillary narrow and

short, with a single supplemental bone, not extending to opposite middle

of eye, and forming but a small portion of lateral margin of upper jaw ;

mandible short and deep, its rami enlarged at base; premaxillaries not

protractile. Gill rakers slender, exceedingly numerous, not very long,

similar on all the arches. Gill membranes not united, free from the

isthmus
; branchiostegals about 6

; pseudobranchia? large. An adipose

eyelid. No lateral line. Dorsal fin about midway of the body, usually
behind ventrals. Pectorals and ventrals moderate, each with an accessory

scale. Anal very long and low
;
caudal forked. No adipose fin. Ver-

tebrae 49. Stomach short, muscular, like the gizzard of a fowl. A single

genus in our waters
; species about 10. Mud-eating fishes of the coasts

and rivers of warm regions, of little value as food. The family is very
close to the Clupeida, the distinguishing characters being not of great

importance. (Ctywida;, group Chatoessina Giinther, Cat., vn, 406-411,

1868.)
202. DOROSOMA, Rafinesque.

(GIZZARD SHAD.)

Dorosoma, RAFINESQUE, Ichth. Oh., 39, 1820, (notala = cepedianum).

Chatoessus, CUVIER, Regne Animal, Ed. 2, Vol. n, 320, 1829; in part, (includes Opisthonema, etc.).

Chatoessus, CUVIER & VALENCIENNES, Hist. Xat. Poiss., xxi, 94, 1848, (cepedianits).

Characters of the family, with the addition that the last ray of the

dorsal is prolonged and filiform as in Opisthonema, Megalops, and Tarpon'
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a character which separates Dorosoma from the Asiatic genus Anodontos-

toma. (dbpv, lance
; oti^a, body ;

in allusion to form of body in the young.)

a. Anal rays 30 to 33; lower jaw included. CEPEDIANUM, 677.

aa. Anal rays 20 to 25; jaws subequal.

b. Dorsal fin inserted just behind ventrals; 9 scutes behind ventrals. MEXICANUM, 678.

66. Dorsal fin inserted just before ventrals; 12 scutes behind ventrals. PETENENSE, 679.

77. DOROSOMA CEPEDIANUM (Le Sueur).

(GIZZARD SHAD; HICKORY SHAD.)

Head 4J ; depth 2$ ; eye 4i. D. 12
j
A. 31

;
scales 56-23

;
scutes 17+ 12.

Body deep, compressed, the back elevated in the adults. Dorsal about

median, slightly behind ventrals, its filamentous ray about as long as

head, sometimes longer, sometimes shorter. Caudal widely forked, the

lower lobe the longer. Silvery ;
bluish above

; young with a round dark

spot at the shoulder
; tips of ventrals and edge of anal often dusky.

Length 15 inches. Cape Cod to Mexico
;
abundant southward, entering

all rivers, and permanently resident (var. Jieterurum) everywhere in the

Mississippi Valley in the larger streams
;
also introduced into Lake Mich-

igan and Lake Erie, and landlocked in ponds from New Jersey to Texas.

A handsome fish, of no value as food. (Named for Bernard Germain fitienne

de la Ville sur Illon, Comte de La Ce"pede (1756-1825), known as Citoyen

Lacepede during the French Revolution
;
a brilliant and most industrious

writer, who compiled his great Histoire Naturelle des Poissons under most
difficult conditions during the French revolution.)

Megalops cepediana, LE SUEUR, Journ. Ac. Nat. Sci. Phila., i, 1818, 361, Delaware and Chesa-

peake bays.

Clvpea heterura, RAFINESQUE, Amer. Monthly Mag., 1818, 354, Ohio River.

Dorosoma notoJa, RAFINESQUE, Ichth. Oh., 39, 1820, Ohio River.

CJiatoessHs ellipticus, KIRTLAND, Report Zool. Ohio, 169, 1839, Ohio River.

Dorosoma imocidbilis, ABBOTT, Proc. Ac. Nat. Sci. Phila., 1860, 365, Sturgeon Pond, Trenton,
New Jersey.

Chato'essus cepedianus, GUNTHER, Cat., vn, 409, 1868.

Dorosoma cepedianum, JORDAN & GILBERT, Synopsis, 271, 1883.

Represented along coast and in lower courses of rivers of Texas by

677a. DOROSOMA CEPEDIANUM EXILE, Jordan & Gilbert.

Body elongate, the depth about one-third the length, (exilis, slender.)

Dorosoma cepedianum exile, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 585, Galveston.

(Type, No. 30913. Coll. Jordan.)

678. DOROSOMA MEXICANUM (Giinther)

Head 3; depth 2f ; eye 4. D. 14; A. 25; scales 40-13. Maxillary

extending to below front of eye, which is equal to snout; jaws equal.
Dorsal inserted just behind ventrals, its filament reaching end of anal;

nine scutes behind ventrals. Silvery, with a small black humeral spot.

East coast of Mexico. (Giinther.)

Chatoessus mexicanut, GATHER, Cat., vn, 409, 1868, Mexico. (Coll. M. Salle.)

Dorosoma mexicanum, JOEDAN & GILBERT, Synopsis, 887, 1883.
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679. DOROSOMA PETENENSE (Giinther).

Head 3| ; depth 2f ; eye 3*. D. 14 or 15
j
A. 20 to 23

;
lateral line 40.

Maxillary extending to below front of eye, which is longer than snout
;

jaws equal. Dorsal inserted slightly in advance of ventrals and nearer

tip of snout than base of caudal, its filament reaching end of anal
;
12

scutes behind ventrals. Silvery, with a small, round black humeral

spot. Lake Peten, Yucatan. (GiintherJ

Chatotsstupetenensis, GONTHEB, Cat., vn, 408, 1868, Lake Peten, Yucatan. (Coll. Salvin.)

Family LXI. CLUPEID^.

(THE HERRINGS.)

Body oblong or elongate, more or less compressed, covered with cycloid
or pectinated scales. Belly sometimes rounded, sometimes compressed,
in which case it is often armed with bony serratures. Head naked,

usually compressed. Mouth rather large, terminal, the jaws about

equal; ma'xillaries forming the lateral margins of the upper jaw, each

composed of about three pieces. Premaxillaries not protractile ; teeth

mostly small, often feeble or wanting, variously arranged. Adipose eye-
lid present or absent. Gill rakers long and slender

; gill membranes not

connected, free from the isthmus. No gular plate. Gills 4, a slit behind

the fourth. Branchiostegals usually few (6 to 15). Posterior lower part
of opercular region often with an angular emargination, the tips of the

larger branchiostegals being abruptly truncate. PseudobranchiaB pres-

ent. No lateral line. Dorsal fin median or somewhat posterior, rarely

wanting. No adipose fin. Ventrals moderate or small (wanting in Pris-

tigaster). Anal usually rather long; caudal fin forked. Vertebra 40 to

56. Genera about 30
; species 150

; inhabiting all seas, and usually swim-

ming in immense schools
; many species ascend fresh waters, and some

remain there permanently. The northern and fresh-water species, as in

many other families, differ from the tropical forms in having a" larger

number of vertebral segments. (Clupeidce, groups Clupeina and Dus-

sumieriina, Giinther, Cat., VII, 413-467, 1868.)

DUSSUMIERIIN.S::

a. Belly rounded, covered with ordinary scales; supplemental bones of maxillary very nar-

row; anal fin short.

b. Ventral small; teeth small, persistent, on jaws, vomer, palatines, pterygoids, and

tongue.

c. Scales of breast not forming a corselet.

d. Species very small, with the teeth minute; a silvery lateral band; the dorsal

short, of 11 to 16 rays; ventrals inserted nearly under its front.

JENKINSIA, 203.

dd. Species of moderate size, with moderate teeth; no silvery lateral band; the

dorsal long, of 18 to 20 developed rays; the ventrals inserted much behind

dorsal, much nearer base of caudal than tip of snout. ETRUMEUS, 204.

cc. Scales of breast adherent, forming a ventral corselet, which covers the closed

pectoral fins, except the upper edge and tip. PERKINSIA, 205.

CM. Belly compressed, armed with bony seme; supplemental bones of maxillary broad.

F . N . A. 28
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e. Anal fin moderate, of 15 to 25 rays; dorsal inserted nearly opposite ventrals.

/. Scales with their posterior margins entire and rounded; intestinal canal of moderate

length.

g. Last ray of dorsal not produced.

h. Arertebr;e about 50 in number (46 to 5G); species of northern regions.

i. Vomer with teeth; ventral scutes weak, ventrals below middle of dorsal;

vertebne 50 to 56. CLUPEA, 206.

ii. Vomer without teeth.

j. Ventral scutes very weak, the belly more or less rounded; vertebrae

about 52; ventrals under middle of dorsal. CLUPANODON, 207.

jj. Ventral scutes strong, the belly compressed; vertebrae 46 to 50; ven-

trals below or slightly behind front of dorsal.

Ic. Premaxillaries meeting at a large angle, so that the tip of upper

jaw does not appear to be notched; cheeks longer than deep.

POMOi/OBtis, 208.

Tck. Premaxillaries meeting in front at a very acute angle, so that the

emarginate front of the upper jaw receives the slender tip of

the lower; fore part of cheeks very deep, deeper than long;

jaws toothless. ALOSA, 209.

hh. Vertebra? about 42 (40 to 44); tropical species with the scales large and

usually firmly attached; ventrals inserted under middle of dorsal
; adipose

eyelid obsolete. SARDINELLA, 210.

gg. Last ray of dorsal produced in a long filament; scales large, not firmly attached;

otherwise essentially as in Clupanodon. OPISTHONEMA, 211.

ff. Scales with their posterior margins vertical, and pectinate or fluted; head very large;

no teeth; intestines elongate; herbivorous. BREVOOBTIA, 212.

PRISTIGASTERINJE :

ee. Anal fin very long, of more than 30 rays ;
dorsal fin inserted behind ventrals.

I. Teeth not all villiform ;
both jaws with strong canines

;
ventrals present, very small.

CHIHOCENTRODON, 213.

II. Teeth all villiform
;
no canines.

m. Ventral fins present. ILISHA, 214.

mm. Ventral fins wanting.

. Dorsal fin present, inserted behind front of anal
; belly not very convex in

outline.

o. Maxillary not greatly produced backward, not extending behind eye.

OPISTHOPTERUS, 215.

oo. Maxillary much produced backward, extending behind eye.

ODONTOCNATHUS, 216.

nn. Dorsal fin inserted in front of anal
; maxillary short

;
abdomen excessively

convex in profile, so that the body is very deep. PRISTIGASTER, 217.

203. JENKINSIA, Jordan & Evefmann.

Jenkinsia, JORDAN & EVERMANN, new genus, (siolifera).

Very small species, closely allied to Etrumeus, but with minute teethand

a silvery lateral band
;
the dorsal with less than eighteen rays, the ven-

trals inserted below or just behind it. American. (Named for Dr. Oliver

Peebles Jenkins, Professor of Physiology in Leland Stanford Junior Uni-

versity, in recognition of his work on the fishes of Mexico and the

Hawaiian Islands.)

a. Dorsal inserted a little nearer caudal than tip of snout, the ventrals just behind it
;
dorsal

rays about 16
;
anal 11. ACUMINATA, 680.

aa. Dorsal inserted midway between snout and base of caudal; dorsal rays 14
;
anal 15.

LAMPROTVENIA, 681.

aaa. Dorsal inserted nearer snout than base of caudal
;
dorsal rays 11

;
anal 17. STOLIFERA, 682.
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680. JENKINSIA ACUM1NATA (Gilbert).

Head 3; depth 6
; eye 4i. D. 16 or 17; A. 10 or 11; scales about 60.

Body slender, the belly rounded. Eye small, 1* in snout in specimens of

11 inches in length; snout acuminate, as long as maxillary, 3 in head.

Teeth evident in both jaws and on maxillary, vomer, and palatines.

Front of dorsal nearer base of caudal than tip of snout
;
ventrals inserted

behind dorsal, slightly nearer base of caudal than base of pectorals.

Translucent, with a faint trace of a narrow lateral silvery band, above

which is a line of dark specks; black specks on bases of vertical fins.

Length \\ inches. Gulf of California, at 22 fathoms. (Gilbert.)

Etrumeits a<-uminatus, GILBERT, Proc. U. S. Nat. Mus., 1890, 56, Gulf of California. (Coll.

Gilbert.)

681. JENKINSIA LAMPROT.ENIA (Gosse).

Head 3|; depth 6. D. 14; A. 15. Snout conical, as long as eye; jaws
even. Maxillary narrow, reaching front of eye; minute teeth on jaws,

vomer, and palatines. Front of dorsal midway between tip of snout and

base of caudal
;
ventrals below its posterior half. A well-defined silvery

lateral band. Jamaica. (Giinther.) (Aa^Trpof, shining; raivia, band.)
Clvpca lamprotsenia, GOSSE, Naturalist's Sojourn Jamaica, 291, pi. 1, fig. 2, 1851, Jamaica.

(Spratelloides) lamprotsenia, GUNTHER, Cat., vir, 465, 1868.

682. JENKINSIA STOLIFERA .(Jordan & Gilbert).

Head 3f; depth 5^; eye 2. D. 11; A. 17; scales caducous, about 36.

Body elongate, slender, moderately compressed. Snout sharp, tapering,

the jaws equal, the maxillary 2 in head, reaching slightly beyond front

of eye. Teeth minute, evident in both jaws. Eye large. Dorsal high,

inserted at a point slightly nearer snout than base of caudal
;
ventrals

under fourth dorsal ray, nearly half head, and slightly shorter than pec-

torals. Translucent green ;
sides with a silvery band as in Stolephorus,

one-fourth depth of body, a little broader than pupil; a double row of

dots along back before dorsal and a single row behind; fins pale. Length
2 inches. Gulf of Mexico from Key West to Yucatan. A small silvery

fish, very abundant in schools in the surf with Stolepliorus brownii, a spe-

cies it much resembles in form and coloration. ((rro/U/, stole, a stole or

white band worn by priests ; fero, I bear.)

Duttsnmieria stolifera, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1884, 25, Key West. (Type,

No. 34964. Coll. Jordan.)

204. ETRUMEUS, Bleeker.

Eirumem, BLEEKER, Verb. Bat. Gen., xxv, Japan, 58, 1853, (micropm, a Japanese species).

Body rather elongate, somewhat compressed, the abdomen rounded and

without serratures. Mouth terminal, of moderate width, formed as in

Clupea, but the maxillary more slender. Teeth moderate, in patches on

jaws, palatines, pterygoids, and tongue. Scales cycloid, "entire, very

deciduous. Branchiostegals numerous, very slender. Ventrals inserted
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posteriorly, entirely behind dorsal; the dorsal fin rather long, of 18 to 20

rays; anal low, of moderate length. Pseudobranchise well developed;

pyloric cceca numerous. No silvery lateral stripe. Few species. Asiatic

and American. (Ikan Etrumei, a Japanese name of Etrumeus micropus.)

683. ETRUMEUS SADINA (Mitchill).

(ROUND HERRING.)

Head 4
; depth 6. D. 18

;
A. 13. Body terete and fusiform. Mouth

small, maxillary reaching front of orbit. Vomerine teeth present. Eye
large, equal to snout. Fins all very small, the ventrals entirely behind

dorsal
;
the dorsal inserted considerably nearer tip of snout than base of

caudal. Axillary scales very long. Olivaceous above, silvery on sides

and below, no distinct lateral band. Length 10 inches. Cape Cod to

the Gulf of Mexico, on sandy shores
;
not rare southward. (Sadina, a

diminutive from Shad
;
Mitchill called the fish the " New York Shadine.")

Clupea sadina, MITCHILL, Trans. Lit. and Phil. Soc., i, 1815, 457, New York.

Alosaleres, DE KAY, New York Fauna : Fishes, 262, 1842, New York.

Etrumeus leres, GUNTHER, Cat., vn, 467, 1868; JORDAN & GILBERT, Synopsis, 263, 1883.

205. PERKINSIA, Rosa Smith Eigenmann.

PerJcinsia, ROSA SMITH EIGENMANN, Amer. Nat., February, 1891, 153, (othonops).

Like Etrumeus, except that the pectoral and ventral fins are shielded,

the scales of the breast adherent, forming a ventral buckler, which covers

the closed pectoral fins, leaving only the dorsal edge and the extreme tip

of the fins visible
;
the closed ventrals likewise slip under a posterior

buckler
; axillary scales very large, that of pectoral extending nearly to

its tip, that of ventral reaching slightly farther than the fin. Caudal

deeply forked, the lateral scales extending continuously on the center of

the fin almost to margin of middle rays. Adipose eyelid covering the

eye wholly without pupillary slit. One species, from California. (Named
for Hon. George C. Perkins, then governor of California, a patron of

scientific investigation.)

684. PERKINSIA OTHONOPS, R. S. Eigenmann.

Head 4
; depth 5

; eye 3. D. 17
;
A. 10

;
scales 50. Head compressed

forward
; eye longer than snout

;
interorbital space 4| in head. Occiput

with ridges forming a W, the top of head with a lanceolate, depressed
area anteriorly, a median ridge and a triangular area between it and

anterior part of the W. Maxillary 3 in head, not reaching pupil, the

supplemental bone very narrow. Cheeks, opercles, and humeral scale

with branching mucous canals
;
isthmus triangular, the gill covers not

emarginate below. Scales large, deciduous. Teeth as in Etrumeus sadina.

Pseudobranchise exposed Gill rakers long and slender. Insertion of dor-

sal midway between tip of snout and end of anal
;
anal small. Ventrals

short, 3^ in head, entirely behind dorsal
; pectorals If. Steel-blue, sides

silvery ; upper fins dusky; ventrals with median dusky blotch; inner

surface of pectorals blackish. Length 12 inches. Point Loma, San
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Diego; one specimen known. (Eigenmann.) Evidently very close to

Etrnmcus and Dnssumieria. (uOovrj, veil; w^>, eye.)

Perkinsia othonops, ROSA SMITH EIQENMANN, Amer. Nat., 1891, 153, San Diego, California.

206. CLUPEA (Artedi) Linnaeus.

(HERRINGS.)

Cliipea (ARTEDI) LINNJEUS, Syst. Nat., Ed. x, 1758, 317, (harengus).

l{<i',iia, CrviF.R & VALENCIENNES, Hist. Nat. Poiss., xx, 340, 1847, (alba, "the Whitebait," the

young of harengus).

True Herrings with the body elongate, numerous vertebrae, the ventral

serratures weak, and an ovate patch of small but persistent teeth on the

vomer. The few species belong to the northern seas, where the number
of individuals is inordinately great, exceeding perhaps those of any other

genus of fishes. Not anadromous, spawning in the sea. (Clupea, herring.)

a. Belly serrate both before and behind ventrals
;
anal rays 17. HARENGUS, 685.

oa. Belly serrate behind ventrals only ;
anal rays about 14. PALLASII, 686.

85. CLUPEA HARENGUS, Linnaeus.

(COMMON HERRING.)

Head 4i; depth 4|; eye 4. D. 18; A. 17; lateral line 57; ventral

scutes 28 + 13
;
Vertebrae 56. Body elongate, compressed. Scales loose.

Cheeks longer than high, the junction of the mandible and preopercle
under middle of eye. Maxillary extending to middle of eye ; upper jaw
not emarginate ;

lower jaw much projecting. Vomer with an ovate patch
of small permanent teeth

; palatine teeth minute, if present ; tongue with

small teeth
; jaws with or without minute teeth. Gill rakers very long,

fine, and slender, about 40 on the lower part of the arch. Eye longer than

snout. Dorsal inserted rather behind middle of body, in front of ven-

trals. Pectorals and ventrals short; anal low. Abdomen serrated in

front of ventrals as well as behind, the serratures weak. Bluish; silvery

below, with bright reflections. Peritoneum dusky. Length 16 inches.

North Atlantic Ocean
;
abundant on the coasts both of Europe and Amer-

ica, chiefly north of Cape Hatteras where it is known as Labrador her-

ring; the young are canned as sardines at Eastport, Me., and elsewhere.*

Spawns in the sea. (Eu.) (harengus, low Latin for Herring, the word

allied to the German Heer, army, a fish that swims in armies.)

Clupea harengus, LINN^US, Syst. Nat., Ed. x, 1758, 317, Seas of Europe ; GIJNTHER, Cat.,

vu, 415, 1868
;
JORDAN & GILBERT, Synopsis, 265, 1883.

Clupea esca, WALBAUM, Artedi, Pise., in, 36, 1792, English Whitebait.

Clupea membras, PALLAS, Zoogr. Ross.-Asiat., in, 211, 1811, Baltic Sea.

Clupea halec, MITCHILL, Trans. Lit. and Phil. Soc., i, 1815, 451, New York.

C'liiju'ii riltaia, MITCHILL, I. c., 456, New York.

Clupea caerulea, MITCHILL, I. c., 457, 1815, New York.

Clupea elongaia, LE SUEUR, Journ. Ac. Nat. Sci. Phila., i, 1817, 234, Massachusetts.

* The herring is abundant only to the north of Cape Cod. Mr. W. C. Kendall reports that

it is occasionally taken about Fortress Monroe. It is rare on the coast of Maryland, being,

according to Uhler and Lugger, more common after a severe winter.
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Clupea latulus, CUVIER, Regne Anim., Ed. 2, Vol. n, 318, 1829, Whitebait.

Clupea leachi, YARRELL, Zool. Journ., v, 1829, 277, pi. 12, England.
Clupea minima, (PECK) STORER, Kept. Fish. Mass., 113, 1839, New Hampshire.
Clupea lineolata, CUVIER& VALENCIENNES, Hist. Nat. Poiss., xx, 256, 1847, locality unknown.
Rogeniaalba, OUVIER & VALENCIENNES, the young form known as Whitebait, England.

686. CLUPEA PALLASII, .Cuvier & Valenciennes.

(CALIFORNIA HERRING.)

Head 4
; depth 4. D. 16

;
A. 14

;
lateral line 52. Lower jaw strongly

projecting ; upper jaw not emarginate. Belly scarcely compressed in

front of ventrals, serrate only between ventrals and anal. Gill rakers

very long and slender. Vomerine teeth weaker than in C. harengus;

usually a few teeth on tongue and premaxillary. Vertebrae also fewer,
30+ 20 50. Insertion of dorsal slightly nearer front of eye than base

of caudal. Bluish above ; sides and below silvery ; peritoneum dusky.

Length 18 inches. Pacific Coast from Kamchatka to San Diego; very
similar to C. harengus, and equally abundant. Not entering rivers south-

ward. (Named for Petrus Simon Pallas, of St. Petersburg, naturalist

and explorer, author of the excellent Zoographia Rosso-Asiatica, 1811.)

Clupea harengus, Var., PALLAS, Zoogr. Rosso. -Asiat., in, 209, 1811, Kamchatka.

Clupea pallasii, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx, 253, 1847, Kamchatka; based on

Pallas's specimens.

Clupea mirabilis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 138, San Francisco; GUNTHER; Cat.,

vn, 418, 1868; JORDAN & GILBERT, Synopsis, 265, 1883.

Spratelloides fyyoporus, COPE, Proc. Amer. Philos. Soc., 1873, 25, Sitka; JORDAN & GILBERT, Synop-

sis, 264, 1883.

207. CLUPANODON, Lac^pede.

(TRUE SARDINES.)

Clupanodon, LACEPEDE, Hist. Nat. Poiss., v, 468, 1803, (pilchardus, etc.).*

Thrissa, RAFINESQUE, Analyse de la Nature, 1815, 88
;
substitute for Clupanodon, regarded as an

objectionable name.

Sardinia, POEY, Memorias, n, 311, 1860, (pseudohispanica) .

This genus is close to Clupea, which it resembles in the elongate form

and weak ventral serratures. Vomer toothless, the teeth in the jaws

mostly weak. Scales thin, deciduous. Adipose eyelid present. Gill

rakers very numerous. Species about 6, chiefly confined to the two tem-

perate zones, all closely related to the European Sardine, Clupanodon pil-

chardus, and agreeing with it in the rich and delicate flesh
;

less firm

than that of related species, and much richer in oil. Species marine, not

* "Six species are referred by Lacepede to this genus [Clupanodon], viz: thrissa, L., (Opistho-

nema, Gill), nasica, Lac., (warns, Bloch), (Dorosoma, Raf.), pilchardus, L., (Sardinia, Poey), sineusis,

L., (Cltipeonia, C. & V.), africanus, Bloch, (Pellona, C. & V.), jussieu, Lac., (Clupeonia, C. &. V.).
One of these, Pellona africana, does not conform to the definition and should be excluded.

All the others (except Dorosoma nasus) are very closely related and are probably all representa-
tives of sections of the genus Clupea, rather than of distinct genera. The name Clupanodon is

prior to all of these and must take the place of one of them. So far as we know it has never
been formally restricted. It seems to us better to consider C. jussieui as the type of Clupanodon
and to substitute Clupanodon for Clupeonia.

1 ''

(Jordan & Gilbert, I. c.).

Inasmuch as the genus Sardinia is of later date than any of the others included under Clu-

panodon, the name Clupanodon must be used for its type instead of letting it take the place of C7u-

peonia as above suggested. This arrangement accords with the views of Dr. Gill.
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anadromous. Very close to Pomolobus, as also to Clupea, and perhaps the

three should be reunited. (Clupea, herring ; avo4o6?, without teeth; this

genus being supposed to differ from Clupea by the absence of teeth.)

a. Opercles conspicuously striate; side with a series of round black spots on level of eye, these

obsolete with age; no teeth in jaws. California. CJERULEUS, 687.

aa. Opercles scarcely striate; sides without black spots; minute teeth on tongue and lower jaw.

West Indian. PSEUDOHISPANICUS, 688.

887. CLUPANODON (LERULEUS (Girard).

(CALIFORNIA SARDINE.)

Head 4
; depth 5. D. 14 ; A. 17

;
lateral line 53

;
scutes 18 -f- 14. Verte-

bra about 50. Body slender, subfusiform, slenderer and less compressed
than a herring, the back rather broad. Ventral serratures very weak.

Maxillary reaching nearly to middle of eye. Adipose eyelids present,
each covering nearly i of eye. Mandible little projecting, the tip

included. No teeth in mouth. Gill rakers longer than eye, very slender

and numerous, close-set, some 50 or 60 on lower limb of arch. Opercle
truncate behind, the edge vertical, the upper half with conspicuous

branching tubes and stria?, the lower with about 7 long striae extending
downward and backward

; top of head with bony stri*. A frill of

enlarged scales with dendritic striae about nape and shoulder. Insertion

of dorsal considerably nearer snout than base of caudal. Dorsal small,

its free edge concave; pectorals and ventrals with sheathing scales;

anal small and low, its last two rays enlarged, forming a sort of finlet.

Dark-bluish above; silvery below; a series of round black spots on the

level of the eye, running backward, bounding the dark color of the back
;

similar smaller spots above, forming lines along the rows of scales; these

spots sometimes obscure or wanting, especially in old examples ; tip of

lower jaw yellow; lower part of dorsal yellowish; peritoneum black.

Flesh darker than that of the herring and more oily. Length 12 inches.

Pacific Coast from Puget Sound to Magdalena Bay ;
abundant on Cali-

fornia coast; spawning in the sea. An excellent food-fish. It resembles

the European Sardine (Clupanodon pilchardus), but has no teeth, and the

belly is less strongly serrate. We have not been able to compare the

California Sardine with Clupanodon sagax* from Chili, (cceruleus, blue.)

MaleUa cierulearf GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 138, San Francisco.

Alausa californica, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 281, California.

Clupea sagax, GtfNTHER, Cat., vn, 443, 1868; not of JENYNS;} JORDAN & GILBERT, Synopsis, 965,

1883.

688. CLUPANODON PSEUDOHISPANICUS (Poey).

(SARDINA DE ESPANA, BANG.)

Head 4; depth 3f to 4-fc ; eye 3f. D. 16; A. 16; scales about 45. Ver-

tebras 46 to 48. Body slender, little compressed, the belly scarcely cari-

* Very few species of shore fishes are, however, common to the fauna? of California and Chili,

and as this sardine is not found on the intervening coast of Mexico, it is best to regard csenilea

as distinct from sagax until positively shown to be identical.

f The name csmilea is preoccupied in Clupea, but not in Clupanodon.

I Clupea sagax, JENYNS, Zool. Beagle, Fishes, 134, 1842, Lima, San Lorenzo Island; Alow,

musica, GIRAUD, U. S. Nav. Astr. Exped., 24G, 1855, Chili; Alosa fimbriaia, KNER & STEINDACHNER,
S. A. K. Wiss. Wien, 1866, f. 15, Chili.
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nated, its scutes not prominent; mouth small, the maxillary not quite

reaching pupil, 2| in head
; gill rakers very long, slender, and numerous,

30 to 40 below angle, the longest $ eye. Lower jaw with a few feeble

teeth ; ome minute teeth on tongue. Cheeks much longer than deep,
their ^pth below eye $ eye. Adipose eyelid well developed. Opercle
with very faint striae, preopercle with very few. Caudal well forked,
the lower lobe as long as head and a little longer than the upper ;

ven-

trals inserted nearly below middle of dorsal, a little nearer base of caudal

than tip of snout
; pectoral li in head, a conspicuous sheath of scales at

base. Color bluish, with no distinct markings, sides golden and silvery;

peritoneum dusky ; opercle dusky within. Intestine \\ length of body.

Length 8 inches. Gulf of Mexico; abundant about Cuba, and not rare

in rather deep water off Pensacola and Tampa ;
also occasionally north-

ward as far as Cape Cod
;
sometimes taken in abundance at Woods Holl,

Mass. (William C. Kendall.) Closely allied to the European Sardine or

pilchard (Clupanodon pilchardus, L.), but distinguished by the absence of

radiating striae on the opercles, these conspicuous in the true Sardine.

%, false; iaTravtitbc, Spanish; the false Spanish Sardine.)

Sardinia pseudohispanica, POEY, Memorias, u, 311, 1860, Cuba; GUNTHER, Cat., vn, 442, 1868;

JORDAN & GILBERT, Synopsis, 887, 1883.

Clupea pseudohispanica, KENDALL & SMITH, Bull. U. S. Fish Comm., xiv, 1894, 17.

208. POMOLOBUS, Rafinesque.

(ALEWIVES.)

Pomoldbm, RAFINESQUE, Ichth. Oh., 38, 1820, (chrysochloris).

Spratella, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx, 356, 1847, (pumila= young of Clupea

sprattus).

Melelta, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx, 366, 1847 (vulgaris= sprattus).

Alausella, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 35, (parvula =pseudoharengus).

Body oblong, more or less compressed. Mouth moderate, terminal, the

jaws about equal, or the lower projecting, the upper scarcely notched

at tip. Teeth feeble, variously placed, probably never wholly absent;

mandibles very deep at base, shutting within the maxillaries. Gill

rakers more or less long and slender, numerous. Adipose eyelid present.

Scales thin, cycloid, deciduous, entire, rounded posteriorly. Cheeks

with the free portion longer than deep. Dorsal fin rather short, nearly

median, beginning in advance of ventrals, its posterior ray not pro-

longed in a filament; ventral present ;
anal moderate. Belly compressed,

strongly serrated before and behind ventrals. Flesh rather dry and poor,

less oily than in Clupanodon. Vertebrae 46 to 55 in number, usually 50.

Species numerous, mostly anadromous, the typical species confined to

the northern seas, and mostly anadromous. All the northern species

agree in having a larger number of vertebras than is found in the tropi-

cal species which constitute the genus Sardinella. If this rule holds

with the species in other regions, probably those tropical forms usually

referred to Clupea, constituting the subgenus Kowala, etc., should be

regarded as distinct alike from Clupea and Pomololus. Pomololus is very
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close to Clupea, with -which it may perhaps need to be reunited. It

seems to us best to regard the true herring, shad, alewife, and sardine as

distinct generic groups, although the characters of the dentition on
which Valenciennes chiefly relied for distinction have scarcely any value.

, opercle; Ao/3of, lobe.)

a. Teeth in jaws present, those on tip of both jaws mostly persistent; adipose eyelid moderate;

peritoneum pale. CHBYSOCHLOHIS, 689

act. Teeth in jaws disappearing with age.

b. Peritoneum pale.

c. Head long, about 4 in length ;
form rather elliptical. MEmocRis, 690.

cc. Head shorter and heavier, about 4% in length ; body heavier forward.

PSEUDOHARENOUS, 691.

66. Peritoneum black
;
fins low. JESTIVALIS, 692.

689. POMOLOBUS CHRTSOCHLORIS, Rafinesque.

(SKIPJACK ; BLUE HERRING.)

Head 3f ; depth 3; eye shorter than snout, 4 in head. D. 16; A. 18;
lateral line 52

;
ventral scutes 20 -f- 13. Body elliptical, highest near the

middle, much compressed. Head rather slender and pointed, its upper
profile straight. Lower jaw strongly projecting, its tip entering the pro-

file; upper jaw emarginate; premaxillary, and often tip of lower jaw, with
moderate-sized persistent teeth

; maxillary large, reaching to opposite

posterior part of eye. Eye large, well covered by adipose eyelid. Fins

moderate. Caudal peduncle slender, the caudal widely forked. Gill rakers

comparatively few, short, stout, and coarse, about 23 below the angle of

the arch. Opercles with radiating and branching striae. Brilliant blue

above
;
sides silvery, with golden reflections

;
no dark spots behind opercle.

Peritoneum pale. Length 15 inches. Gulf of Mexico and Mississippi

Valley; abundant; resident in all the larger streams, and introduced

through the canals into Lake Erie and' Lake Michigan. A handsome fish,

but worthless for food, as it is lean and bony. As ordinarily seen, it is

strictly a fresh-water species, but in the Gulf of Mexico, in rather deep

water, specimens of large size and excessively fat, are taken. (xpva6f,

gold; */wpof, green.)

Pomolobus chrysochloris, RAFINESQUE, Ichth. Oh., 38, 1820, Ohio River.

Melelta suoerii, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx, 375, 1847, Wabash River.

Clupea chrysochloris, JORDAN & GILBERT, Synopsis, 266, 1883.

690. POMOLOBUS MEDIOCRIS (Mitchill).

(HICKORY SHAD; TAILOR HERRING; FALL HERRING; MATTOWACCA.)

Head 4
; depth 3f. D. 15

;
A. 21

;
lateral line 50

;
ventral scutes 20+ 16.

Head comparatively long, the profile straight and not very steep, form

more elliptical than in the others, and less heavy forward. Lower jaw

considerably projecting ; upper jaw emarginate. Opercles rather less

emarginate below and behind than in P. pseudoharengus. Fins low
;
dor-

sal fin inserted nearer snout than base of caudal. Bluish silvery ;
sides

with rather faint longitudinal stripes. Peritoneum pale. Length 24

inches. Cape Cod to Florida
;
rather common

;
not highly valued as a

food-fish; not ascending streams to spawn, (mediocria, mediocre.)
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Clnpea mediocri, MITCHILL, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 450, New York
; JOR-

DAN & GILBERT, Synopsis, 266, 1883.

Clupea mattowacca, MITCHILL, I. c., i, 1815, 451, pi. 5, fig. 8, New York ; GUNTHER, Cat., vn,

438, 1868.

f Clupea parvula, MITCHILL, I. c., I, 1815, 452, New York.

? Clupea pusilla, MITCHILL, I. c., i, 1815, 452, New York.

Clupea fasciata, LE SUEUR, Journ. Ac. Nat. Sci. Phila., i, 1818, 233, Massachusetts.

Alosa lineata, STORER, Proc. Bost. Soc. Nat. Hist., n, 1847, 242, Massachusetts ; STORER, Hist.

Fishes Mass., 1G2, 1867.

Clupea virescens, DE KAY, New York Fauna : Fishes, 242, 1842, New York.

691. POMOLOBTJS PSEUDOHARENGUS (Wilson).

(ALEWIFE ;
BRANCH HERRING; GASPEREAU

;
WALL-EYED HERRING; BIG-EYED HERRING;

ELLWIFE.)

Head 4
; depth 3i ; eye 3*. D. 16

;
A. 19

;
lateral line 50

;
scutes 21 + 14.

Body rather deep and compressed, heavy forward. Head short, nearly
as deep as long, the profile somewhat steep and slightly depressed
above the nostrils. Maxillary extending to posterior margin of pupil.

Lower jaw somewhat projecting ; upper jaw emarginate. Eye large,

slightly longer than snout. Gill-rakers long, 30 to 40 below the angle of

the arch, shorter and stouter than in A. sapidissima. Lower lobe of caudal

the longer. Dorsal fin high, a little higher than long, its height 6 in

length of body. Bluish above; sides silvery; indistinct dark stripes

along the rows of scales
;
a blackish spot behind opercle. Peritoneum

pale. Atlantic Coast of the United States; abundant; entering streams

to spawn ;
also landlocked in the lakes of western New York (var.

lacU'Stris), and in Lake Ontario where it is excessively abundant and

where great multitudes sometimes die in early summer. (r/;ud;/f, false;

Jiarengus, herring.)

Clupea pseudoharengus, WILSON, Rees's Encycl., ix, about 1811, probably Philadelphia.

Clupea vernalis* MITCHILL, Kept. Fishes N. Y., 22, 1814, and in Trans. Lit. & Phil. Soc. N. Y.,

i, 1815, 454, New York.

Clupea megaloptt, RAFINESQUE, Amer. Monthly Mag., 1818, 206, Delaware River.

Meletta venosa, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx, 374, 1847, New York.

Pomolobus pseudoharenyus lacustris, JORDAN, Man. Vert., Ed. i, 265, 1876, Cayuga Lake, New
York; specimens landlocked.

Pomolobus pseudoharengus, GILL, Kept. U. S. Fish Comm., i, 1871-72, 811.

Pomolobus vernalis, GOODE & BEAN, Bull. Essex Inst., 24, 1879.

Clupea vernalis, JORDAN & GILBERT, Synopsis, 267, 1883.

692. POMOLOBUS JESTIYALIS (Mitchill).

(GLUT HERRING; BLUE-BACK; BLACK-BELLY; SUMMER HERRING; KYACH; SAW-BELLY.)

Head 5
; depth 3|. Similar to the preceding, from which it is best dis-

tinguished by the black peritoneum. Body more elongate, the fins lower

and the eyes smaller, the back darker. First ray of dorsal not equal to

base of fin. Atlantic Coast, appearing later than the preceding; less

abundant northward, and less valuable as a food-fish, perhaps ranging
farther southward. In the Southern States, more abundant than the

* According to Dr. Gill, the paper of Alexander Wilson in Rees's Cyclopedia, was published
before 1814, the date of Mitchill's name vernalis. See McDonald in Goode, Nat. Hist. Aquat.
Anim., 680, 594, 1884.
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preceding, from which few fishermen* distinguish it with certainty.

is, of the summer.)

Clupea uttivalis, MITCHILL, Trans. Lit. A Phil. Soc. N. Y., i, 1815, 456, New York.
Ahsa cyannnotoH, STOKER, Hist. Fish. Mass., 101, 1867, Provincetown, Massachusetts.
/'<>(,./,.&. ;,N/iV<i/iX (loons A HK\X, Hull. Kssrx Tnst., 24, 1879.

Clvpea H'stimJis, JORDAN & GILBERT, Synopsis, 267, 1883; MCDONALD, in Hist. Aquat. Anim.,
579, 1884.

209. ALOSA, Cuvier.

(THE SHAD.)

Alosa, CUVIER, Regne Animal, Ed. 2, n, 310, 1829, (alosa).

AlniiHi, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx, 389, 1847, (vulgarit).

Body deep, compressed, deeper than in related American genera, the
head also deep, the free portion of the cheeks deeper than long; jaws
wholly toothless; upper jaw with a sharp, deep notch at tip, the pre-
maxillaries meeting at a very acute angle. Vertebne 56 (in Alosa alosa),
otherwise as in Pomolobus, to which genus Alosa is very closely allied.

Species three, of the North Atlantic, ascending rivers; highly valued
as food-fishes, although very full of small bones, the flesh white and

rich, but not oily. (Alosa, Saxon Allis, old name of the European Shad,
Alosa alosa.)

693. ALOSA SAPIDISSIMA (Wilson).

(COMMON SHAD
; AMERICAN SHAD

;
NORTH RIVER SHAD

; POTOMAC SHAD.)

Head 4J ; depth 3. D. 15
;
A. 21

;
lateral line 60

;
ventral scutes 21+ 16.

Body comparatively deep. Mouth rather large, the jaws about equal,
the lower fitting into a notch in the tip of the upper ;

no teeth. Preorbital

moderate
;
cheeks much deeper than long, the preopercle extending little

forward, joining the mandible at a point rather behind the eye. Gill

rakers extremely long and slender, much longer than eye, about 60 below

the angle of the arch, the number smaller in specimens from the Gulf of

Mexico, which perhaps represent a tangible variety. Fins small
;
dorsal

much nearer snout than base of caudal. Peritoneum white. Bluish

above; sides white and silvery; a dark spot behind opercle, and sometimes

several along the line dividing the color of the back from that of the sides;

axil dusky. Length 2^ feet. Atlantic Coast of the United States from

the Mirimachi to the Alabama, ascending rivers in spring to spawn. One
of the most important of our food-fish, of most excellent flavor, though
with many small bones. Also introduced by the United States Fish Com-
mission on the Pacific Coast, where it is now abundant from Monterey
northward. Specimens from the Gulf of Mexico are smaller, and have

shorter and fewer gill rakers, constituting a slight variety, (sapidisaima,

most delicious.)

* "Their judgment is by no means infallible, for I have had them frequently sort out into

two piles, the fishes which they distinguish under these names, and found that their discrimina-

tion was not at all reliable. The features t<> wliicli they mainly trust in the determination of

P. xstii-alis are the bluer color of the back and the greater serration of the ventral ridge," both
of these characters varying with the condition of the specimen itself. (Goode.)
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Clupea sapidissima, WILSON, in Kees's New Cyclopedia, ixg., no pagination nor date, but prior

to 1812,* no locality, but probably Philadelphia ; BAFINESQUE, Amer. Month. Mag.,
Vol. n, 1817, 205, tributaries of Atlantic Ocean ;

JORDAN & GILBERT, Synopsis, 267, 1883.

Clupea indigena, MITCHILL, Trans. Lit. & Phil. Soc. N. Y., i, 1815, 454, (very young), New York.

AlosaprsestaUKs, DE KAY, New York Fauna: Fishes, 255, pi. 15, fig. 41, 1842, New York.
A losa sapidissima, of many American writers.

210. SARDINELLA, Cuvier & Valenciennes.

(SCALED SARDINES.)

Sardinella, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx, 261, 1847, (auriia).

Harengula, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx, 280, 1847, (latula).

Clupeonia, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx, 345, 1847, (jussieid).

Kowala, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx, 362, 1847, (thoracata= JcowaT).

Lile, JORDAN & EVERMANN, new subgenus, (stolifera).

Small herrings of the tropical seas, with the vertebrae in reduced num-

ber, about 40 to 44, and with the scales large, usually firm and adherent,
often crossed by vertical striae. Ventral scutes strong, 25 to 35 in num-
ber. Adipose eyelid obsolete. Lower jaw projecting; upper jaw some-

what emarginate ;
teeth weak. Ventrals inserted behind front of dorsal.

Body compressed; cheeks not deep; gill rakers long and numerous;
otherwise essentially as in Pomolobus. The genus Sardinella, as here

understood, covers a wide diversity of forms and may be divisible into

several genera when the anatomy of the species is better known. (Sar-

dinella, diminutive of Sardina, a sardine.)

a. Side of body without distinct silvery lateral band; mouth moderate, the teeth very small,

but permanent over most of the bones of the mouth; scales large and usually firm.

SARDINELLA:

b. Ventral scutes 33 to 35.

. c. Body slender, the depth about 4^ in length; a black opercular spot.

ANCHOVIA, 694.

cc. Body rather deep, the depth about 3%-in length; no black opercular spot.

CLUPEOLA, 695.
bb. Species imperfectly described, probably allied to Sardinella.

d. Snout and chin black. APICALIS, 696.

dd. Snout and chin not black; a black humeral spot; sides with dark streaks.

BISHOPI, 697.

HARENGULA (diminutive of Harengus, herring):

bbb. Ventral scutes 25 to 28; body short and deep, compressed, the scales usually with

vertical strise.

e. Scales not very firm and little adherent, so that many are lost in preserved examples;
each scale with four vertical wavy stria;; ventral scutes about 15 +10; depth
3 in length; eye 2% in head; no humeral spot. SARDINA, 698.

ee. Scales firm and closely adherent so that few, if any, are lost in preserved examples;

usually a humeral spot.

f. Body moderately elongate, the ventral outline not strongly arched, the depth
3/l5 to 3f in length.

g. Head long, 3f in length; eye 2% in head. MACROPHTHALMUS, 699.

gg. Head deep, 4 in length; eye 3 in head. THRISSINA, 700.

jf. Body deep, the ventral outline arched, forming an even curve from snout to

vent, the depth 2% to 3; head 3 in length; eye 2% in head.

HUMERALIS, 701.

*Dr. Gill writes "The copy I have before me is in the original binding and has 'Thomas
Munroe's Book 1812 ' on fly leaf."
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LILE (Matti-lile, an Indian name given in Pondicherry to Clupea lile) :

aa. Sides with a very distinct lateral silvery band; scales very firm, without vertical striae;

mouth very small, almost vertical; teeth small, none on vomer; tip of snout, chin,

and upper fins dusky. STOUFEBA, 702.

Subgenus SARDINELLA.

694. SARDINELLA ANCHOVIA (Cuvier & Valenciennes).

Head about 4|; depth 4. D. 16; A. 16. Body elongate and slender.

Scales smooth, large, striated. Suborbital bones finely veuulose
;
teeth on

tongue and palatines, none on vomer
; jaws mostly toothless. Dorsal

nearer snout than root of caudal, the ventrals inserted below its middle.

A black spot on opercle above. Martinique to Brazil
;
said to be closely

allied to the European Sardlnella aurita, also a little known species;

apparently recognizable by the opercular spot. (Cuvier & Valenciennes.)

(Anchovia, anchovy.)

Sardinella anchovia, CcviER & VALENCIENNES, Hist. Nat. Poiss., xx, 269, 1847, Rio Janeiro; Mar-

tinique.

Clupea anchovia, G(JNTHER, Cat., vn, 421, 1868.

695. SABDINELLA CLUPEOLA (Cuvier & Valenciennes).

(CAILLEU.)

Head 4 in total length with caudal
; depth 4. D. 18

;
A. 18. Ventral

scutes 33. Head short
; profile of back straightish ;

snout rather long and
blunt. Last rays of dorsal very short

;
ventrals under seventh dorsal ray.

Scales very solid, striate
;

serrations of belly less strong than in some

species. Steel-blue above, silvery below
;
the back with traces of longi-

tudinal streaks
; yellow blotch in life behind opercle. Guadeloupe ;

a food-

fish of delicate flavor. (Cuvier & Valenciennes. ) A little known species,

not recognized by late writers, identified by Poey with Sardinella humer-

alis and later by Jordan with Sardinella sardina, but different from either

if the above description is trustworthy ;

* the ventral scutes more numer-

ous. (Diminutive of Clupea, herring.)

Harengula clupeola, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx, 289, 1847, Guadeloupe.

696. SABDINELLA APICALIS (Miiller & Troschel).

D. 18; A. 17. Lower jaw longer than upper; maxillary reaching first

third of eye, which is more than half head. Ventrals under middle of

dorsal. Scales large, forming nine rows on each side of body. Scales sil-

very, each one on belly with a copper-colored spot ; point of snout above

and beneath, black; a small, black, longitudinal band on front and a

black spot over each eye ; tip of dorsal and edge of caudal black. Bar-

badoes. (Miiller & Troschel.) A species of uncertain relations, (apicalis,

of the apex, the tip of snout black.)

Alosa apicalis, MULLER & TROSCHEL, in Schomburgk's Hist. Barbadoes, 675, 1848, Barbadoes.

Clupea apicalis, GUNTHER, Cat.,vn, 441,1868.

*
Possibly identical with Clupea brasilieiisis, STEINDACHNER, Ichth. Beitr., vm, 64,1879, Rio

Janeiro ;
name preoccupied, changed to Clupea Janeiro, EIGENMANN & BRAY, Ann. N. Y. Ac.

Nat. Sci., 1894, 626.
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697. SABDINELLA BISHOPI (Miiller & Troschel).

Allied to Sardinella apicalis, but with a black spot behind operculum
and no black on dorsal

;
sides with faint dark streaks

; eye large, half

height of head
;

11 rows of scales on each side. Barbadoes. (Miiller &
Troschel.) A doubtful species, of uncertain relations. (A personal

name.)

Alosa bishopi, MULLER & TROSCHEL, in Schomburgk's Hist. Barbadoes, 675, 1848, Barbadoes.

Subgenus HARENGULA, Cuvier & Valenciennes.

k

698. SARDINELLA SABDINA (Poey).

(SARDINA DE LEY.)

Head 3}- ; depth 3i to 3f D. 15
;
A. 18

;
scales 36

;
scutes 15 + 10. Head

l^o in depth of body. Eye very large, $ longer than snout, 2| in head.

Body rather elongate, the ventral outline little convex, forming a weak
arch. Scales less firm and less adherent than in other species of Haren-

gula, many of them lost in museum or market specimens ;
each scale with

four vertical wavy strise on its free edge. Insertion of dorsal nearly

midway between snout and base of caudal. Color pale; no black

humeral spot ;
trunk with longitudinal streaks

;
an orange area behind

opercle in life
; tips of dorsal and anal dusky. Length 8 inches. West

Indian fauna; abundant: north to Key West. (Sardina, sardine.)

Harengula sardina, POEY, Memorias, n, 310, I860, Cuba.

Harengula callolepis, GOODK, Proc. U. S. Nat. Mus., 1879, 152, Bermuda.

Harengula clupeola, JORDAN, Proc. U. S. Nat. Mus., 1889, 646; not of CUVIER & VALENCIENNES.

699. SABDINELLA MACBOPHTHALMUS (Eanzani).

Head3f; depth 3|; eye 2$. D. 17; A. 18; scales 40-12; vertebras 40.

Body moderately elongate, the ventral outline little convex, forming a

weak arch
; length of head 1 to lj in depth of body ; eye large, | longer

than snout; insertion of ventrals nearly midway between snout and base

of caudal. Bluish above, sides silvery ;
dark humeral spot usually evi-

dent, sometimes wanting ;
above this a dark line extends, bounding the

dark of the back, above this a pale streak
;
caudal dusky. Scales less

striate than in S. humeralis. West Indies, Cuba to Brazil
;
not very com-

mon. (/mKpof, large ; oftfa/l/zof, eye.)

Clupea macrophthalma, KANZANI, Nov. Comm. Ac. Sci. Bonon., v, 320, 1842, Brazil; GUNTHER,

Cat., vii, 421, 1868.

Harengula maculosa, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx, 292, 1847, Martinique.

Harengulajaguana, POEY, Repertorio, 1,190, 1866, Jagua, Cuba, near Cienfuegos.

Harengula macrophthalma, JORDAN, Proc. U. S. Nat. Mus., 1889, 646.

700. SABDINELLA THBISSINA (Jordan & Gilbert).

Head 4; depth 3; eye 3. D. 15; A. 13; scales 40-10. Scutes 16 + 13.

Body deep, but less so than in S. humeralis. Head large, rather blunt;
mouth moderate, the lower jaw projecting, the upper jaw scarcely eniar-

ginate ; maxillary 2 in head, reaching past front of pupil. Both jaws
with small teeth

;
teeth on palatines, pterygoids, and tongue. Eye

large. Cheeks and opercles with fine but distinct branching striae. Gill
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rakers short, close-set, 30 below angle, the longest half eye. Scales firm

and adherent, the edge roughened; scales before dorsal similar but
smaller. Belly sharply compressed, with strong scutes. Ventrals 2 in

head
; pectorals li. Bluish above, silvery below

;
a round black humeral

spot ;
fins pale. Length 8 inches. Gulf of California, rather rare.

(Diminutive from Thrissa, dpiaoa, a herring or sardine, from the hair-like

bones; $p/s a hair.)

L'ltijit'ii tlirisxhtti, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 353, Cape San Lucas.

(Type, NOB. 6388, 2524, and G339. Coll. Xantus.)

701. SARDINELLA HUMEBALIS (Cuvier & Valenciennes).

(SARDINA ESCAMUDA
;
WHITE-BILL

; PINCERS.)

Head 3*; depth 2f to 3, the Florida specimens (var. pensacolce) aver-

aging 2f ;
Cuban examples about 3; eye 2|. D. 16; A. 17; scales

40; scutes 16 + 12. Body deep, with the ventral outline forming an
even curve from chin to vent. Eye moderate, i longer than snout.

Insertion of ventrals nearer tip of snout than base of caudal. Teeth in

jaws small
;
a large patch on tongue. Scales very adherent, each with

one to four vertical curved stria;, those before dorsal more or less lacini-

ate. Silvery, dark humeral spot usually present, but often obscure or

wanting ;
surrounded by golden in life

; usually a row of dark points

extending backward from it along upper parts of body; no distinct

longitudinal streaks. Length 8 inches. West Indies and Gulf of Mexico.

Abundant from Pensacola and Cedar Keys southward
;

the specimens
from Florida deeper than others, representing a northern variety or sub-

species pensacolce. (humeralis, pertaining to the shoulder.)

Hurengula hnnientlix, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx, 293, 1847, Rio Janeiro;

Bahia; Guadeloupe; San Domingo.
Alansa striata, CUVIER & VALENCIENNES, I. c., xx, 429, 1847, Guadeloupe; Bahia.

Harengula pensacolse, GOODE & BEAN, Proc. U.S.Nat. Mus., 1879, 152, Pensacola, Florida.

(Type, Nos. 22831 and 22829. Coll. Stearns.) JORDAN & GILBERT, Synopsis, 268, 1883.

Clvpea huineralis, GUNTHER, Cat., vn, 422, 1868.

Harengula arcuata, JORDAN, Proc. U. S. Nat. Mus., 1889, 646.*

Subgenus LILE, Jordan & Evermann.

702. SARDIXELLA STOLIFERA, (Jordan & Gilbert).

Head 4f; depth 3i; eye 2*. D. 14; A. 16; scales 40-11; scutes 17 +
12 = 29. Vertebra? 20 + 22 = 42, the membrane covering the vertebras

silvery. Body deep, much compressed, the belly strongly arched; the

greatest depth just before dorsal. Head short; preopercle vertical.

Mouth very small, very oblique, almost vertical, the maxillary reaching
front of pupil ;

lower jaw longer, the upper scarcely emarginate. Both

jaws with a few very small, weak teeth
;
a linear patch on tongue ;

none on

vomer or palatines. Gill rakers slender, numerous, the longest f eye,

about 29 below angle. Eye large, longer than snout. Dorsal fin inserted

nearer snout than base of caudal, the ventrals under its first ray; anal

* This species is probably not identical with Chtpea arcuata, JENYNB, Ichth. Voy. Beagle, 134,

1842, from Bahia Blanca, Patagonia.
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short and low; pectorals 1 in head; ventrals If. Scales smooth, firm,

closely adherent, entire-edged, without striae
;
a very narrow sheath of

scales along dorsal and anal; caudal scaled half its length. Ventral

scutes strongly developed, with strong spines. Translucent greenish,

sides silvery, each scale with its marginal half punctate ;
a dark line

along middle of back; snout and tip of lower jaw dusky ;
side with a

very bright, well-defined silvery band, as in Stolephorus, margined by
bluish above

;
the band widest mesially, as wide as a scale, a little wider

than pupil ;
at base of caudal the band expands abruptly ; tips of dorsal

and caudal lobes jet-black. Length 6 inches. Gulf of California to Pan-

ama
;
abundant about Mazatlan

;
a beautiful and well-marked species, and

a very delicate food-fish, allied to the genus Pellonula, and to the East

Indian species Clupea lile, which belongs to the same subgenus (Lile).

(stolifer, bearing a stole, or white zone.)

Clupea stolifera, JORDAN & GILBERT, Proc. U. S. Nat. Mug., 1881, 339, Mazatlan. (Type, No.

28125. Coll. Gilbert.)

211. OPISTHONEMA, Gill.

(THREAD HERRING.)

Opisthonema, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 37, (thrissa = oglinum).

Characters essentially those of Sardinella, except that the last ray of

the dorsal is produced in a long filament as in Dorosoma, Megalops, and Tar-

pon. Species few, American. (oTriade, behind; vrj/ua, a thread.)

a. Head 4 to 4 in length ; depth about 3
;
anal rays about 23

;
sides of back |with dark spots.

OGLINUM, 703.

aa. Head larger, 3| to 3| in length ; depth 3 to 3
;
anal rays about 20

;
back without dark

spots. LIBEKTATB, 704.

703. OPISTHONEMA OGLINUM (Le Sueur).

(THREAD HERRING
;
MACHUELO ;

CAILLEU-TASSART ; SPRAT.)

Head 4$- ; depth 3|. D. 19
;
A. 24

;
lateral line 50

;
scutes 17+ 14. Body

oblong, compressed, formed as in Harengula, the belly strongly serrate.

Tongue with minute teeth
; jaws toothless, lower jaw slightly project-

ing ; maxillary reaching nearly to middle of orbit. Gill rakers very long
and slender. Dorsal fin inserted in front of ventrals, much nearer snout

than base of caudal
;
dorsal filament about as long as head

;
anal very

low
; paired fins small. Scales smooth, rather firm, but easily detached,

much as in Sardinella sardina. Bluish above, silvery below
;
an indis-

tinct bluish shoulder spot ;
each scale on the back with a dark spot,

these forming longitudinal streaks. Length 12 inches. West Indian

fauna
; regularly northward to Florida and Carolina, occasionally stray-

ing much farther (Longport, New Jersey, Bean; and Fortress Monroe,

Kendall). Abundant in the tropics. (Name unexplained, unless from

the word ogle, in allusion to the large eyes.)

Clupea thrissa, BROUSSONET, Ichthyologie, fasc. r, 1782, Carolina; Jamaica; not of Osbeck, 1757,

which is a Chinese species of Dorosoma; GUNTHER, Cat., vn, 432, 1868, and of many authors.

Megalops oglina, LE SCETJR, Journ. Ac. Nat. Sci. Phila., i, 1817, 359, Newport, Rhode Island.

Megalops notata, LE SUEUR, Journ. Ac. Nat. Sci. Phila., I, 1817, 359, Guadeloupe.
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0/</r>, .vsii.s si,pi(f, >r, DE KAY, N. Y. Fauna: Fishes, 264, 1842, New York.

Chatocssus euntorphus, GOSSE, Naturalist's Sojourn in Jamaica, 290, 1851, Jamaica.

704. OPISTHONEMA LIBERTATE (GUnther).

(SARDINA MACHETE.)

Head 3| to 4
; depth 3 to 3|. D. 17

;
A. 19

;
scales 48. Similar to Opt-

thoncm-a oylinum, the head longer, the gill rakers longer and more numer-

ous. Bluish above, silvery on sides and below, a yellowish streak on

level of orbit
;
an indistinct dark spot on opercle, and a larger humeral

spot ;
no dark spots on side of back

;
caudal tipped with jet-black ; tip of

snout and lining of opercle black. Pacific coast of Mexico and Central

America, abundant, especially in the Gulf of California. (Name from

Libertad, port of San Salvador, where the type was taken.)

Mt-lftta Ubertatis, GCNTHER, Proc. Zool. Soc. Lond., 1866, 603, Libertad, Central America.

Clupea libertali*, GUNTHEU, Cat., vu, 433, 1868.

Opisthonema liberlate, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 622.

Opisthvnema liberlatis, EVERMANN & JENKINS, Proc. U. S. Nat. Mus., 1891, 134.

212. BREVOORTIA, Gill.

(MENHADENS.)

Brevoortia, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 37, (menhaden).

Body elliptical, compressed, deepest anteriorly, tapering behind. Head

very large ;
cheeks deeper than long. Mouth large, the lowerjaw included

;

no teeth ; gill rakers very long and slender, densely set, appearing to fill

the mouth when it is opened j gill arches angularly bent. Scales deeper
than long, closely imbricated, their exposed edges vertical and fluted or

pectinated. Dorsal fin low, rather posterior ;
anal fin small. Intestinal

canal elongate. Vertebrae 48. Peritoneum dusky. Species few
; inhabiting

the Atlantic
; spawning probably in brackish water in the spring. Coarse,

herbivorous fishes, not valued as food, but the young of the greatest value

as food to other fishes. (Dedicated to James Carson Brevoort, of Brook-

lyn, a gentleman long interested in the study of fishes.)

705. BREVOORTIA TYRANNUS (Latrobe).

(MENHADEN ;
MOSSBUNKER

; BONY-FIBH ;
WHITEFISH

; BUGFISH
; FATBACK

; POGY.)

Head 3
; depth 3. D. 19

;
A. 20

;
lateral line 60 to 80

;
ventral plates

20-}-12. Head rather short and heavy. Fins comparatively short, the

height of the dorsal less than the length of the maxillary ; height
of anal less than half the length of the maxillary. Pectorals not

reaching to ventrals
;

dorsal inserted slightly behind ventrals, about

midway between snout and base of caudal. Scales moderate, strongly

serrated, arranged very irregularly, those before dorsal strongly pecti-

nate. Operculum strongly striated or almost smooth (var. aurea). Gill

rakers much longer than eye. Bluish above
;
sides silvery, with a strong

brassy luster
;

fins usually yellowish ;
a conspicuous dark scapular

blotch, behind which are often smaller spots. Length 18 inches. Nova
Scotia to Brazil

; very abundant southward
j herbivorous, running in

F. N. A. 29
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schools, probably spawning in brackish water. Held in no esteem as a

food-fish, but very valuable for oil and manure, (tyrannus, rvpavvos, ruler.*)

Clupea tyrannic, LATROBE, Trans. Amer. Phil. Soc. Phila., v, 1802, 77, pi. 1, Chesapeake Bay.
Clupea menhaden, MITCHILL, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 453, New York

;

GUNTHER, Cat., vn, 436, 1868.

Clupea neglecta, RAFINESQUE, Amer. Monthly Mag., 1818, 206, Long Island.

Clupea carolinensis, GEONOW, Cat. Fishes, 140, 1854, South Carolina.

Alosa menhaden, STOKER, Hist. Fishes Mass., 337, 1867.

Brevoorlia tyrannns, GOODE, Proc. TJ. S. Nat. Mus., i, 1878, 531
; GOODE, Kept. U. S. Fish Comm.,

v, 1877 (1879), 19; complete biography ;
JORDAN & GILBERT, Synopsis, 269, 1883.

Represented on the coast of Brazil by

705a. BREVOORTIA TYRANNUS AUREA (Agassiz).

Opercles almost smooth
;
head rather shorter, jaws shorter and body

deeper, the scales more regularly arranged than in Brevoortia tyrannus.

Coast of Brazil, (aureus, golden.)

Clupanodon aureus, AGASSIZ, Spix, Pise. Brasil, 52, 1828, Brazil.

Clupea aurea, GUNTHER, Cat., vn, 437, 1868.

Occasional specimens taken along the Atlantic Coast of the United

States represent

705b. BREVOORTIA TYRANNUS BREVICAIJDATA, Goode.

Similar to aurea, but the jaws and caudal shorter, the latter not longer
than pectorals. Noank, Connecticut, and south. (Goode.) (brevis

short; caudatus, tailed.)

Brevoortia tyrannus brevicaudata, GOODE, Proc. U. S. Nat. Mus., 1878, 34, Noank, Connecticut.

(Type, No. 14846, a. b. Coll. Goode.)

The common form on the coast of the Gulf of Mexico is

705c. BREVOORTIA TYRANNUS PATRONUS, Goode.

(GULF MENHADEN.)

Head 3; depth 2f. D. 19; A. 22; lateral line 50 to 65. Head larger

than in B. tyrannus ;
fins long, the height of the dorsal greater than the

length of the maxillary ;
that of the anal more than half the height of the

maxillary. Pectorals reaching beyond front of ventrals; insertion of

dorsal in front of ventrals, just behind the middle point between the

snout and the base of the caudal. Scales moderate, with their margins

entire, fluted. Axillary appendages large ; large scales at base of pec-

toral. Operculum delicately striated. Greenish-gray above; sides sil-

very, with brassy luster
; scapular blotch inconspicuous. Gulf of Mexico,

generally abundant on the Florida Coast, apparently varying into B.

tyrannus. (patronus, patron, in allusion to the ever present Crustacean,

Cymothoa proegustator. )

Brevoortia patronus, GOODE, Proc. U. S. Nat. Mus., i, 1878, 39, Brazos, Santiago. (Type, No.

892, a. b.). GOODE, Kept. U. S. Fish Comm., v, 1877 (1879), 19
;
JORDAN & GILBERT, Syn-

opsis, 269, 1883.

*A parasitic Crustacean ( Cymothoa prsegustator, LATROBE) is found in the mouths of a very
large proportion of the individuals of this species. The specific names both of the fish and the
Crustacean refer to this peculiarity, the ancient Roman rulers (tyranni) having had their tasters

(prsegustatores) to taste their food before them to prove itsharmlessness, thus to prevent poisoning.
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213. CHIROCENTRODON, Giinther.

Chirocentrodon, GUNTHER, Cat., VH, 463, 1868, (tseniatus).

Body oblong, much compressed, covered with deciduous scales. Belly

weakly serrated, the serra? beginning at the thorax. Lower jaw project-

ing; teeth strong, a pair of strong canines in front of each jaw ;
evident

teeth on maxillary ;
narrow bands on vomer, palatines, pterygoids, and

tongue. Anal long, of about 40 rays ;
dorsal opposite anal

;
ventrals very

small
;
caudal forked. Branchiostegals 6, short and broad. One species.

(%eip, hand; nevrpov^ spine; 6doi>f, tooth.)

706. CHIROCENTRODON TJENIATUS, Giinther.

Head 4i ; depth 4
; eye 3|. D. 15

;
A. 41. Snout compressed, longer

than eye. Maxillary large, reaching to behind margin of eye. Gill rakers

fine, nearly as long as eye, 10 -f 17 in number. Dorsal inserted behind

front of anal, midway between occiput and root of caudal; ventrals not

longer than eye; pectorals nearly as long as head without snout. Serrat-

ure of abdomen not prominent ;
11 scutes behind ventrals. White, with

a narrow -silvery, lateral band. Jamaica. (Giinther.) Not seen by us.

(ta'niatusj striped.)

Chirocentrodon tseniatus, GUNTHER, Cat., vu, 463, 1868, Jamaica. (Coll. Dr. Parnell.)

214. ILISHA, Gray.

Plalygaster, SWAINSON, Classif. Anim., n, 294, 1839, (africanus) ;
name preoccupied.

llisha (GRAY) RICHARDSON, Ichthyol. China, in Proc. Brit. Assoc., 1845 (1846), 306, (abnormis)}

no description.

Pellona,* CUVIER & VALENCIENNES, Hist. Nat. Poise., xx, 300, 1847, (orbignyana=flavipinnis).

llisha, BLEEKER, Ned. Tydskr. Dierk., 300, 1866, (abnormis).

Body much compressed, the thorax and abdomen strongly serrated.

Scales moderate. Lower jaw prominent; mouth moderate, with rasp-

like bands of minute teeth on jaws, palatines, pterygoids, and tongue;
none on vomer. Anal fin very long; ventrals present, small, inserted

before the small dorsal; upper ray of pectoral strong; caudal deeply

forked. Tropical coasts of America and Asia, (llisha, an East Indian

name of Sardinella lisha.)

a. Anal rays 40 to 45; anal placed behind dorsal.

b. Dorsal rays 19 or 20; eye 4 in head. FLAVIPINNIS, 707.

bb. Dorsal rays 15; eye 3% in head. BLEEKERIANA, 708.

aa. Anal rays about 50.

c. Depth leas than one-third length; the ventral outline weakly arched; anal placed

behind dorsal. PANAMENSIS, 709.

cc. Depth more than one-third length, the ventral outline strongly arched; anal

partly below dorsal. FURTHI, 710.

707. ILISHA FLAVIPINNIS (Valenciennes).

Head 3|; depth 3g ; eye 4. D. 19 or 20; A. 40; scales 65-18. Posterior

halves of ridges on upper side of head distinctly convergent anteriorly,

* Pellona is the Spanish name of Pdloua Jlaripinnis at Buenos Ayres, apparently from pelon,

bald, in allusion to the caducous scales.

If "typonyms," or new generic names based on the indication of a type, without descrip-

tion, are to be rejected, the name Pellona should take the place of llisha.
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very slightly so posteriorly. Insertion of dorsal midway between end
of snout and root of caudal. Base of anal 3| in length ; ventrals longer
than eye. Coast of Surinam and Brazil. (Giinther.) (flavus, yellow;

pinna, fin.)

Pristigaster .flavipinnis, VALENCIENNES, in D'Orbigny, Voy. Amer. Mer., Poiss., pi. x, fig. 2, 1839,
Buenos Ayres.

Pellona orbignyana, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xx, 302, 1847; same type.

? Pellona castelnseana, CDVIEK & VALENCIENNES, Hist, Nat. Poiss., xx, 306, 1847, Mouth of Ama-
zon; (D. 19; A. 36 to 38).

Pellona flavipinnis, GUNTHER, Cat., vn, 454, 1868.

708. 1LISHA BLEEKEKIANA (Poey).

(ANCHOA PELADA.)

Depth 5f in length with caudal
; eye 3$. D. 15

;
A. 43; scutes 25. Ven-

tral line strongly curved. Mouth wide, oblique. Anal placed behind
dorsal

; length of anal equal to its distance from posterior border of eye.
Scales very caducous. Silvery. Matanzas, Cuba; rare. (Poey.) Per-

haps not distinct from I. flavipinnis. (Named for Dr. Pieter van Bleeker,

surgeon in the Dutch Indies, the most indefatigable worker who has yet

appeared in ichthyology ;
author of very many papers on East Indian

fishes.)

Pellona Ueekeriana, POEY, Bepertorio, 11, 242, 1867, Matanzas.

709. ILISHA PANAMENSIS (Steindachner).

Head 3f; depth 3fc to 3| ; eye 3| to 3|. D. 16; A. 50; scales 58-21;
scutes 22+ 12. Ventral line very weakly curved. Mouth very oblique.
First ray of anal under last of dorsal, which is f of the eye's diameter

nearer snout than base of caudal. Silvery, with yellowish fins. Length
16 inches. Panama; not rare.

Pellona panamensis, STEINDACHNER, Ichth. Beitr., i, 14, 1874, Panama.

710. ILISHA FURTHI (Steindachner).

Head 3 to 4; depth 2f to 2f; eye 3 to 3|. D. 16; A. 50; Scales 55:

scutes 23 + 12. Ventral line very strongly curved. Mouth very oblique.
First 5 to 7 rays of anal below dorsal, which is inserted an eye's diameter
nearer snout than base of caudal. Silvery, fins yellow, more or less

punctate. Length a foot. Panama; not rare. (Named for Ignatius Fiirth,
Austrian Consul at Panama.)
Pellona furtU, STEINDACHNER, Icth. Beitr., i, 14, 1874, Panama.

215. OPISTHOPTERUS, Gill.

Opisthopterus, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 31, (tartoor).

Body elongate, very much compressed, with the abdomen prominent
and strongly serrated. Scales thin, deciduous, of moderate size. Lower

jaw projecting ; maxillary not produced ;
teeth rather small, in villiform

bands on both jaws, palatines, pterygoids, and tongue; vomer tooth-

less. Dorsal fin small, inserted considerably behind middle of body;
behind front of anal; anal fin very long; ventrals wanting; caudal
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deeply forked. Tropical parts of the Pacific. (oKiade, behind; Trrfpov,

fin, the dorsal being placed farther backward than in Pristigaster.)

a. Anal rays 53 ; eye 2% in head. LUTIPINNIS, 711.

aa. Anal rays 56
; eye 3% in head ; dorsal nearer root of caudal than scapula. DOVII, 712.

oaa. Anal rays 61
, eye 3 in head

;
dorsal midway between scapula and root of caudal.

MACROPS, 713.

711. OPISTHOPTERUS LUTIPINNIS (Jordan & Gilbert).

Head 4* ; depth 3* ; eye 2*. D. 13
;

A. 53
;

scales 44-11
;

scutes 29.

Body elongate, strongly compressed, anterior profile straight. Mouth
large, very oblique, the lower jaw longest ; maxillary a little more than
half head. Teeth rather strong, present on most bones of the head

except the vomer. Eye very large. Gill rakers about 18, not longer
than pupil. Dorsal small, posterior, slightly nearer base of caudal than

occiput ; pectorals long, nearly as long as head
;
anal moderate. Scales

thin, deciduous
;

ventral scutes very strong. Greenish, sides golden-

silvery, fins mostly yellow ;
a black spot on preopercle and a very dis-

tinct humeral spot. Length 6 inches. Pacific coast of Mexico, rather

scarce at Mazatlan. (luteus, yellow ; pinna, fin.)

Pristigaster Ixtipiimis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 340, Mazatlan. (Type,
Nos. 28126, 28209, and 28320. Coll. Gilbert.)

712. OPISTHOPTERUS DOVII (Giinther).

Head 4f; depth 3i; eye 3. D. 11; A. 56; scales 51-13. Maxillary
less than half head, its supplemental bone moderate, reaching end of the
bone. Insertion of dorsal considerably nearer root of caudal than scapula.
Panama. (Giinther.) (Named for Capt. John M. Dow, formerly resident

at Panama, and who made large collections of fishes for the British

Museum and for the Smithsonian Institution.)

Pristigaster dovii, GUNTHER, Cat., vn, 461, 1868, Panama. (Coll. Capt. Dow.)

713. OPISTHOPTERUS MACROPS (Gunther).

Head 4| ; depth 3
; eye 3. D. 13

;
A. 61

;
scales 53-17. Dorsal inserted

midway between scapula and root of caudal. Maxillary less than half

head, its supplementary bone narrow, extending to its extremity.

Silvery, scapula black. Panama. (Gunther.) (/i/a/cpof, large; wi/;, eye.)

Pristigaster macrops, GUNTHER, Proc. Zool. Soc., 1866, 603, and Cat., vn, 461, 1868, Panama.
(Coll. Salvin.)

216. ODONTOGNATHUS, Lacepede.

Odontognathus, LAC&PEDE, Hist. Nat, Poiss., n, 221, 1799, (mucrvnatus).

Gnathobohis, BLOCH & SCHNEIDER, Syst. Ichth., 556, 1801, (mucronatus).

Body rather elongate, compressed, covered with caducous scales. Ven-
tral outline not prominent, covered with sharp scutes. Dorsal fin small,
much behind front of the long anal. Maxillary very long, in the adult,

extending beyond eye, shorter in the young. Teeth small. One species
known, (odoi/f, tooth; yvdtioc, jaw.)
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a. Anal rays about 76
;
scutes on belly 8 + 12. MUCBONATA, 714.

aa. Anal rays about 67
;
scutes on belly 13 + 16. PANAMENSIS, 715.

714. ODONTOGNATHUS MUCRONATA, Lacepede.

Head 5
; depth 4. D. 11 or 12

;
A. 74 to 82

;
scutes 8 + 12. Eye as

long as snout, 3* in head in young. Maxillary tapering, extending in the

adult at least as far as interopercle, shorter and truncate in young.
Insertion of dorsal twice as far from eye as from base of caudal. Coast

of Guiana. (Giinther.) (mucronatus, with sharp points.)

Odontognathus mucronatus, LACEPKDE, Hist. Nat. Poiss., 221, pi. 7, fig. 2, 1799, Cayenne.
Gnathobolus mucronatus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxi, 91, 1848.

Pristigaster mucronatus, GUNTHER, Cat., vn, 462, 1868.

715. ODONTOGNATHUS PANAMENS18 (Steindachner).

Head 51; depth nearly 4. D. 12; A. 67; scales 55 or 56. Eye equals

snout, 3 in head. Body very slender and compressed. Upper profile of

head strongly concave
;
dorsal line before dorsal arched

;
ventral outline

strongly arched
;
base of anal straight. Mouth oblique ; maxillary pro-

duced in a slender process, which reaches beyond gill opening; a thin

accessory bone, with a bluntish keel on the maxillary, half hidden when
the mouth is closed. Teeth small, short, mostly in one row. Top of head

narrow, with five ridges. Pectoral longer than head by an eye's diameter,
the first ray broad. Dorsal small, twice as far from gill opening as from

base of caudal
;
caudal as long as head

;
ventral scutes 13 -f- 16 ;

scales

caducous. Panama. Length 8 inches. (Steindachner.)

Pristigaster (Odontognathus) panamensis, STEINDACHNER, Ichth. Beitr., v, 24, 1876, Panama.

217. PRISTIGASTER, Cuvier.

Pristigaster, CUVIER, Regne Animal, Ed. 1, 176, 1817, (cayanus).

This genus differs from Opisthopterus in the deeper body, the ventral

ridge being very prominent and convex, and especially in the position of

the dorsal. This fin is larger in Pristigaster than in related genera, and is

inserted near the middle of the length of the body, before the anal. One

species know, from South America. (Trpianj^, a saw
; yaaTyp, belly.)

716. PRISTIGASTER CAYANUS, Cuvier.

Head 4
; depth 2. D. 15

;
A. 46 to 52. Front of dorsal much nearer tip

of snout than base of caudal
; upper caudal rays produced in filaments in

adult, these longer than the fin itself. Abdominal profile subcircular in

the adult. Scutes 32. Color silvery. Length 4 inches. Coast of Guiana
and northern Brazil. (Cuvier & Valenciennes. ) (Cayanus, from Cayenne. )

Pristigaster cayanus, CUVIBR, Regne Animal, Ed. 1, pi. 10, fig. 3, 1817, Cayenne ;
CUVIER & VAL-

ENCIENNES, Hist. Nat. Poiss., xx, 334, 1847
; GUNTHER, Cat., vn, 463, 1868.

Pristigaster martii, AGASSIZ, Spix, Pise. Brasil., 55, 1829, Brazil.

Pristigaster phaeton, CUVIER & VALENCIENKES, Hist. Nat. Poiss., xx, 338, 1847, mouth of Ama-
zon.
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Family LXII. ENGRAULIDID.E.

(THE ANCHOVIES.)

Body elongate, more or less compressed, covered with thin cycloid scales.

Head compressed. Mouth extremely large, more or less oblique, usually

overlapped by a pointed, compressed, pig-like snout. Gape very wide,
the maxillary very long and slender, formed of about three pieces, extend-

ing backward far behind the eye; in some species beyond the head. Pre-

maxillaries not protractile, very small, firmly joined to the maxillaries.

Teeth usually small, sometimes obsolete, usually fine and even, in a single
row in each jaw ; canines sometimes present. Eye large, well forward,
without adipose eyelid. Preorbital narrow. Opercles thin and membran-
aceous. Gill rakers long and slender. Branchiostegals slender, 7 to 14 in

number. Gill membranes separate or joined, free from the isthmus.

Pseudobranchiae present. No lateral line. Belly rounded or weakly ser-

rate. Fins various
;
the dorsal usually short and median

;
no adipose fin

;

caudal forked. Small, carnivorous shore fishes, usually swimming in large
schools on sandy shores

;
abundant in all warm seas, occasionally enter-

ing rivers. Genera 9
; species about 80. This group is often regarded as

a subfamily under the Clupeidce, from which it differs in no character of

high importance.

(Clitpeidse, group Engraulidina, GtlNTHER, Cat. vir, 383-406, 1868.)

a. Teeth in the jaws equally small, if present ;
no canines.

b. Insertion of dorsal before that of anal.

c. Gill membranes nearly or quite separate, free from the isthmus.

d. Teeth present at all ages ;
maxillaries not greatly produced ;

no pectoral

filaments.

e. Vertebrae about 41 in number
; bones firm

; species chiefly tropical. -

STOLEPHORUS, 218.

ee. Vertebrae about 45 in number ;
bones rather feeble

; species of the tem-

perate zones. ENORAULIS, 219.

dd. Teeth wanting in the adult
; minute, but present in the young ; body very

deep, but not strongly compressed. ANCHOVIA, 220.

cc. Gill membranes broadly united, free from the isthmus. CETENGRAULIS, 221.

bb. Insertion of dorsal behind front of the very long anal
; gill membranes separate.

PTERENGBAULIS, 222.

CM-. Teeth in jaws unequal, some of them enlarged and canine-like. LYCENORAULIS, 223.

218. STOLEPHORUS, Lacdpede.

(SILVERY ANCHOVIES.)

Stolephorus, LACPDE, Hist. Nat. Poiss., v, 381, 1803, (japonica).

Body oblong, compressed, covered with rather large, thin, deciduous

scales. Belly rounded, or weakly compressed. Snout conical, com-

pressed, projecting beyond the very large mouth. Maxillary narrow,
little movable, usually formed of three pieces, extending backward far

behind the eye, to the base of the mandible, or beyond, not beyond gill

opening. Premaxillaries very small. Teeth small, subequal, present at

all ages, usually on the jaws, vomer, palatines, and pterygoids. Anal fin

moderate, free from caudal (its rays 12 to 40). No pectoral filaments.
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Dorsal inserted about midway of body, posterior to ventrals. Pectorals

and ventrals each with a large axillary scale. Adipose eyelid obsolete.

Vertebrae*' about 40 (40 to 42) in species examined. Flesh rather pale
and dry, more or less translucent

;
the bones firm. Pseudobranchiae

present. Branchiostegals 9 to 14. Gill rakers long and slender. Gill

membranes separate, free from the narrow isthmus. Species about 50
;

small, carnivorous shore fishes, swimming in large schools on sandy shores

of all warm seas, occasionally entering rivers. Most of them are marked

by a very broad, distinct, silvery band, (oro/l^, a stole, a white band
worn by priests; tf>opof, bearing ;

in allusion to the silvery lateral band.)

a. Anal rays 12 to 14
; body very slender, the depth 6 in length ;

no distinct lateral band.

MIARCHUS, 717.

aa. Anal rays 15 to 17
; body slender, compressed, the depth 5 to 6 in length.

b. Maxillary short, not quite reaching margin of preopercle ;
lateral band well denned,

% eye. PERFASCIATUS, 718.

bb. Maxillary of moderate length, reaching beyond preopercle nearly to gill opening.

c. Sides with a faint silvery streak
; gill rakers short, the longest % eye ; belly

serrulate. EXIGUUS, 719.

cc. Sides with a well-defined lateral silvery band ; belly not serrulate.

d. Eye 4 in head, as long as snout
;
scales caducous. CUBANUS, 720.

dd. Eye 3% in head, longer than snout
; axillary sheaths very large.

PERTHECATUS, 721.

ddd. Eye 3% in head, longer than snout
;
scales not caducous. ISCHANUS, 722.

aaa. Anal rays 19 to 24.

c. Side with a distinct silvery lateral band, with well-defined edges.

/. Maxillary long, reaching past root of mandible, nearly or quite to gill opening ;

snout projecting considerably beyond lower jaw.

g. Body moderately elongate, the depth 4 to 4% in length of body.

h. Silvery lateral band very sharply defined, as broad as eyo, not much nar-

rowed anteriorly ; eye large, 3% *n head
; belly serrulate

;
A. 20

; gill

rakers % eye. BROWNII, 723.

hh. Silvery lateral band narrow anteriorly, becoming as broad as eye

opposite anal fin
; belly compressed, not serrulate

;
anal rays 20.

CULTRATUS, 724.

hhh. Silvery lateral .band throughout narrower than eye; anal rays 23;

gill rakers nearly as long as eye. DELICATISSIMUS, 725.

gg. Body more elongate, the depth about 5% in length of body ; gill rakers

as long as eye. A. 23 or 24
; eye 4f in head. CHffiROSTOMTJS, 726.

ff. Maxillary short, not reaching root of mandible
; eye small, 'not longer than

snout, 4 in head
; silvery stripe rather diffuse, half broader than eye ; body

little compressed, approaching Engraulis mordax in form. ARGYROPHANUS, 727.

ee. Sides without distinct silvery band, or with a faint diffuse streak.

i. Opercles short, the distance from lower posterior angle of cheek to gill opening

much less than from the same point forward to middle of eye ;
snout

bluntish, not produced.

j. Dorsal rays 11
; depth 4% in length ; belly serrulate

;
anal 22 or 23.

CTJRTUS, 728.

jj. Dorsal rays 15 or 16
; depth 4% in length, pectorals longer ;

anal 23 or 24.

POEYI, 729.

if. Opercle unusually long, the distance from lower posterior angle of cheek back-

ward to gill opening as great as distance from same point forward to center

of eye ;
cheeks very broad

;
snout projecting ; eye 4 in head

;
anal 22.

OPERCULARIS, 730.

* In but few of the many species has the skeleton been examined. In general the bones are

firmer, the vertebrae larger and less numerous than in Engraulis, but the value of this character
is yet to be proved.
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ooaa. Anul rays about 30, (25 to 36).

A. Silvery lateral band diffuse or obsolete
; body much compressed ; eye 3 to 3% iu head.

I. Gill rakers shorter than eye ;
lateral band narrow.

7H. Belly slightly serrulate
; gill rakers% eye ;

scales caducous
;
anal rays 25 or 26.

MITCHILLI, 731.

mm. Belly not serrulate
; gill rakers half eye ;

scales not caducous
;
anal rays 27.

LUCIDUS, 732.

II. Gill rakers long and slender, longer than eye ; belly trenchant, not serrate
;
scales

40
;
lateral band broad and diffuse or obsolete

; snout much projecting.

n. Snout moderately pointed ;
minute teeth in both jaws ;

lateral baud diffuse.

CLUPEOIDE8, 733.

nn. Snout pointed ;
minute teeth in upper jaw only ;

lateral band obsolete.

PRODUCTUS, 734.

kk. Silvery lateral band well defined
;
snout short, little projecting.

o. Maxillary reaching little behind root of mandible
;
scales 40

; silvery lateral band

as broad as eye ; gill rakers nearly as long as eye ;
anal rays 31.

COMPRESSU8, 735.

oo. Maxillary reaching gill opening ;
scales 35

;
lateral band silver gray ;

anal rays

31 tO 36. PANAMEN8IS, 736.

oaoaa. Anal fin extremely long, its rays 37 or 38.

p. Lateral band ill defined or obsolete
;
snout pointed, much projecting ;

insertion of

'dorsal nearer snout than base of caudal
; subopercle with a flat triangular

prominence. SPINIFER, 737.

717. STOLEPHORUS MIARCHUS, Jordan & Gilbert.

Head 4
; depth 6. D. 11 to 13

;
A. 12 to 14. Very slender, little com-

pressed, the belly not trenchant
;
snout subconical, projecting. Teeth

evident in both jaws ; maxillary short, reaching edge of preopercle. Eye
not very large. Insertion of dorsal midway between snout and caudal;
anal very short, its first ray under last of dorsal. Scales caducous.

Perfectly transparent in life, with some black dots; a diffuse lateral

silvery shade, but no stripe. Length 2 inches. Mazatlan to Panama;
abundant. At Mazatlan it is not taken in the Estuary with other Stole-

phori, but is taken with dynamite in deep water, where it swims near the

surface. It is probable that the types are immature and are possibly the

young of S. exiguus. Very young specimens taken at Key West and called

the same by Jordan, are not this species ; they are either new or the

young of Stolephorus perfasciatus. (petbu, to reduce; ap^of, anus.)

StolepJionts miarchm, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 344, Mazatlan. (Type,

No. 28119. Coll. Gilbert.) JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 622.

718. STOLEPHORUS PERFASCIATUS (Poey).

Head 4i; depth 6; eye 3. D. 12; A. 14 to 16. Body rather elongate;
snout compressed and pointed, shorter than eye. Top of head with a

slight keel. Maxillary and lower jaw finely toothed ; maxillary unusually

short, its posterior end rounded, not extending quite to margin of pre-

opercle ; gill rakers numerous
; pectoral If in head, not reaching ventrals

;

insertion of anal below last rays of dorsal, the fin short
; origin of dorsal

midway between root of caudal and pupil. Color of S. brownii, the lateral

band rather narrower, well defined, its width about f eye ;
no dark punc-

tulations except on base of caudal and sometimes on anal. Length 2 to

3 inches. Florida Keys to Cuba
; common, but much less abundant than

Stolephorus brownii. (perfasciatus, well-banded.)
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Engraulis perfasciatus, POEY, Meraorias, n, 313, 1860, Cuba; GUNTHER, Cat., vu, 391, 1868; not

of SWAIN, Bull. U. S. Fish Comm., n, 1882, 55; not of JORDAN & GILBERT, Synopsis, 273,

1883.

Stolephorus perfasciatus, SWAIN & MEEK, Proc. Ac. Nat. Sci. Phila., 1884, 34.

719. STOLEPHORUS EXIGCUS, Jordan & Gilbert.

Head 3f ; depth 5
; eye 3J. D. 12

;
A. 17

;
scales 38-5. Body slender,

not greatly compressed and not elevated; belly compressed, serrulate;
head short

; opercular margin not very oblique ;
cheek narrowly trian-

gular ;
snout f eye, which is large ; maxillary about reaching opercular

margin, tapering to an acute point ;
teeth in both jaws. Gill rakers

short, the longest -J- eye. Dorsal inserted midway between middle of

pupil and base of caudal
; pectorals not reaching ventrals. Scales cadu-

cous. Translucent, with dark dots
;

sides with a faint silvery streak.

Length 2| inches. Mazatlan; not common, (exiguus, thin.)

Slolephorus exiguus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 342, Mazatlan. (Type, No.

28120. Coll. Gilbert.)

720. STOLEPHORUS CUBANUS (Poey).

(BOCON.)

Head 5 in length with caudal; depth 6f ; eye 4. D. 14
;
A. 17. Allied to

S. brownii, but with the anal shorter. Body slender, compressed. Eye as

long as snout. Maxillary with teeth, its tip extending beyond the oper-
cular border. Dorsal beginning midway between front of caudal and

posterior edge of eye ; pectoral not quite reaching ventral. Scales cadu-

cous. A silvery band i depth of body. Length 2f- inches. Cuba and
Porto Rico. (Poey.)

Engraulis cubanus, POEY, Synopsis, 420, 1868, Cuba. (Coll. Poey.)

721. STOLEPHORUS PERTHECATUS, Goode & Bean.

Head3f; depth 5; eye 3. D. 11; A. 16; scales 38. Body somewhat

compressed, the belly not carinated nor serrated. Eye longer than snout;
snout conical

;
teeth minute, in both jaws ; maxillary with acute tip

almost reaching gill opening; gill rakers numerous, $- eye. Dorsal

inserted midway between center of eye and base of caudal
; pectorals

not quite reaching ventrals
; axillary sheaths very large, almost as long

as pectoral or ventral. Olivaceous, with a narrow silvery stripe, $ depth
of body, not half as wide as eye. Length 3f inches. Pensacola, Florida.

(Goode & Bean.) Apparently allied to S. perfasciatus, but the maxillary

longer, (perthecatus, well sheathed.)

Slolepliorus perthecatus, GOODE & BEAN, Proc. U. S. Nat. Mus., 1882, 434, Pensacola. (Type,

No. 30483. Coll. Stearns.)

722. STOLEPHORUS ISCHANUS, Jordan & Gilbert.

Head 31; depth 5. D. 13; A. 16; scales 40-7. Close to Stolepkorus

Iroumii, but slenderer and with fewer anal rays. Body elongate, not

strongly compressed or elevated
; belly compressed, its edge rounded.

Head long and slender
; opercular margin very oblique ;

cheeks triangu-

lar, rather broad; teeth evident in both jaws; maxillary not quite
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reaching gill opening. Gill rakers numerous, longest eye. Snout long,

f eye, which is 3f in head. Dorsal inserted midway between base of

median caudal rays and front of eye; anal short; caudal shorter than

head; pectorals short, not nearly reaching ventrals. Scales thin, not

caducous. Translucent, with a sharply denned silvery stripe as in S.

broicnii, but narrower, confined to one series of scales
; many black specks

on body and fins. Length 3 inches. Mazatlan to Panama
; abundant,

replacing Stolephorus brownii on the west coast
;
a slender species, with

shorter anal than S. broivnii. (lax[.a]v j slender.)

Slolephortts ischanm, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 340, Mazatlan. (Type,

No. 2824G. Coll. Gilbert.)

723. STOLEPHORUS BROWNII (Gmelin).

(STRIPED ANCHOVY; MANJ^A.)

Head 3f ; depth 4f ; eye 3|. D. 15
;

A. 20
;

scales 40. Body rather

elongate, compressed, not elevated
; belly compressed, serrulate. Head

rather short, the snout 5 in head, projecting much beyond the tip of the

lower jaw. Teeth pretty strong; maxillary extending beyond base of

mandible, but not quite reaching to the edge of the gill opening. Eye
large ;

cheeks triangular, scarcely larger than eye. Gill rakers long, f

diameter of eye, but shorter than in S. compressus. Anal with a sheath

of scales
;
dorsal inserted nearer caudal than snout. Olivaceous, trans-

lucent, sides silvery ;
the silvery lateral band about as wide as the eye,

very distinct. Length 4 to 6 inches. Cape Cod to Brazil
; very abundant

southward, both on the Florida Coast and in the West Indies
;
the most

abundant of the American species. (Named for Patrick Browne, author

of the History of Jamaica, 1756.)

Piquitinga, MARCGRAVE, Hist. Bras., 159, 1648, Brazil.

Menidia, BROWNE, Hist. Jamaica, 441, 1756, Jamaica.
Atherina brownii, GMELIN, Syst. Nat., 1397, 1788, Jamaica; after BROWNE.

Esox epselm, BONNATERHE, Tabl. Ichth., 175, 1788, Jamaica ;
after BROWNE.

Engraulis lemniscaim, CUVIER, Regne Animal, Ed. 2, n, 323, 1829, Brazil; after Piquitinga of

MARCGRAVE.

Engraulis tricolor, AGASSIZ, Spix, Pise. Brasil., 51, 1829, Bahia; Para.

Engraitlis piquitinga, AGASSIZ, Spix, Pise. Brasil., pi. 23, fig. 1, 1829; types of tricolor.

Argentina menidia, GRONOW, Cat., 141, 1854; after BROWNE.

StolepJiorus hiulciu, GOODE & BEAN, Proc. U. S. Nat. Mus., 1879, 343, (depth 5%, anal rays 22),

Clearwater Harbor, Florida. (Type, No. 23632. Coll. Dr. Velie.)

Engraulis broil-nil, G( !

XTIIER, Cat., vn, 389, 1868.

Btolephorus brovmi and Idulcus, JORDAN & GILBERT, Synopsis, 273, 1883.

724. STOLEPHORUS CULTRATUS, Gilbert.

Head 3f; depth 4&. D. 12; A. 20; scales 40. Body compressed, of

medium depth, the abdomen compressed to an edge both in front of and

behind the ventral fins, but without serrations ;
behind the ventrals the

edge is sharply carinate. Head slender and sharp, the snout long and

compressed, extending beyond tip of lower jaw for a distance nearly

equaling diameter of orbit
; maxillary abruptly widened behind angle

of mouth, then tapering to a rather sharp point, which extends beyond
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mandibular articulation nearly to gill opening. Teeth in lower jaw
small, but distinctly visible

;
in upper jaw larger toward tip of maxil-

lary, where they are directed forward. Opercle narrow, scarcely as

wide as exposed portion of preopercle, the margin moderately oblique,

not wavy. Front of dorsal midway between base of caudal and front of

pupil ;
base of ventrals midway between origin of anal and articulation

of mandible
; origin of anal behind last ray of dorsal. Scales closely

adherent, rather thick and firm. Olivaceous, the dorsal region with black

specking; a silvery band along middle of sides, very narrow anteriorly,

but increasing in width to opposite anal fin, where it is as wide as eye ;

snout and margin of caudal lobes dusky. Length 3 inches. Santa Mar-

garita Island, Lower California, (cultratus, knife-formed.)

Stolephorus cultratus, GILBERT, Proc. U. S. Nat. Mus., 1891, 544, Santa Margarita Island. (Coll.

Gilbert.)

725. STOLEPHORUS DELICATISSIMUS (Girard).

Head 4i; depth 4f. D. 13; A. 23; scales 40. Head short, nearly
as deep as long ; eye large, much longer than the blunt snout, which pro-

jects considerably beyond the lower jaw. Gill rakers numerous, slender,

nearly as long as the eye. Maxillary reaching past the root of the man-
dible. Lower lobe of caudal the longer ;

dorsal inserted midway between

caudal and front of eye. Very pale olivaceous, translucent, with some

dark points, and a silvery lateral band not as wide as the eye. Length 3

inches. San Diego Bay and southward in Lower California
; locally very

abundant, (delicatissimus, most delicate.)

Engranlis delicatissimus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 154, and Pac. B. B. Surv., x,

335, 1858, San Diego; (Coll. A. Cassidy); GUNTHER, Cat., vn, 391, 1868.

Stolephorus delicatissimus, JORDAN & GILBERT, Synopsis, 274, 1883.

726. STOLEPHORUS CHCEROSTOMUS (Goode).

(HOG-MOUTH FRY.)

Head 4
; depth 5| ; eye 4f. D. 13 or 14

;
A. 23 or 24

;
scales 38. Snout

projecting much beyond lower jaw, which just passes vertical from front

of eye ; eye as long as snout. Maxillary tapering, reaching gill opening.
Gill rakers 10 -f 25, as long as eye. Dorsal inserted before middle of body ;

anal under middle of body; pectorals reaching front of ventrals; scales

large. Brownish, with a lateral silvery band, as broad as eye. Length 2f

inches. Bermuda Islands
;
common in Hamilton Harbor. (Goode.) Al-

lied to StolepJiorus surinamensis, but more slender, the depth much less than

length of head. (^oZpof, hog; oro/ua, mouth.)

Engraulis chccrostomus, GOODE, Amer. Journ. Sci. Arts, August, 1874, 125, Bermudas.

727. STOLEPHORUS ARGYROPHANUS (Cuvier & Valenciennes).

Head 3$ ; depth 6
; eye 4. D. 14

;
A. 19. Body elongate, much slenderer

than in S. brownii, and not so much compressed ; belly slightly compressed,
not serrated. Head not so deep as in S. brownii, more pointed, the snout

rather sharp, which is 5 in head. Eye rather small, not longer than snout.

Maxillary teeth well developed ;
mandibular teeth very slender. Gill rakers
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very long, as long as snout. Maxillary shorter than in S. broivnii, not reach-

ing quite to the base of the mandible. Scales very deciduous. Ventrals

short, very slightly in front of dorsal
;
caudal peduncle long and slender;

dorsal inserted scarcely nearer caudal than snout. Silvery stripe broad,
half wider than the eye, bordered above by a dusky streak. Length 4

inches. Gulf Stream
;
occasional northward

;
here described from a speci-

men from Woods Holl, Mass., the type of S. eurystole, which seems to be
identical with the type of Stolepkonu aryyrophanus, examined by us in

Paris, (upyupof, silver; <j>aivu, to show.)

Einjntidis itnjyrophaitus, CuviER & VALENCIENNES, Hist. Nat. Poiss., xxi, 49, 1848, Equatorial
Atlantic.

Stolepho-nis eury&tole, SWAIN & MEKK, Proc. Ac. Nat. Sci. Phila., 1884, 34, Woods Holl, Mass.

Stolephorus perfascialus, JORDAN & GILBERT, Synopsis, 273, 1883; not of POET.

728. STOLEPHORUS CURTUS, Jordan & Gilbert.

Head 4i; depth 4; eye 2| to 3J. D. 11; A. 22 or 23; scales 35-5.

Body compressed and deep, the upper and lower outlines little arched
;

belly before ventrals sharply compressed, serrulate. Head short and

deep, the snout blunt, not produced ; maxillary not quite reaching gill

opening, ending in a sharp point ;
each jaw with minute teeth. Oper-

cle shortish; cheeks broadly triangular. Gill rakers about eye, which
is large. Dorsal inserted midway between middle of pupil and base of

caudal
;
caudal short, the lower lobe longer ; pectorals very short, barely

reaching ventrals; scales thin, caducous. Translucent, with yellow
shades and dark dots; sides with a faint diffuse silvery streak. Length
2 inches. Mazatlan; abundant in the muddy estuary, (curtus, short.)

Stolephorus curtus, JORDAN & GILBERT, Proc. U. S. Nat. MUB., 1881, 343, Mazatlan. (Type, No.

29242. Coll. Gilbert.)

729. STOLEPHORUS POEYI (Kner & Steindachner).

Head 4|; depth 4; eye 3 to 4. D. 16; A. 23 or 24; scales 42. Body
deep and compressed, the outlines not arched; snout short, bluntish,

little projecting ; eye moderate
;
both jaws with small teeth

; maxillary

moderate, extending little beyond joint of mandible; operclee short.

Front of dorsal nearer base of caudal than tip of snout
; pectorals rather

long, not reaching ventrals; ventrals small. Scales deciduous. Green-

ish, sides silvery, with no distinct lateral, band. Rio Bayano, near

Panama. (Kner & Steindachner.) (Named for Felipe Poey, the ichthy-

ologist of Cuba, for nearly a half century professor of zoology in the

University of Havana.)

Engraulis poeyi, KNER & STEINDACHNER, Abh. Bayer, Ak. Wiss., x, 1864, 23, with plate, Rio

Bayano; GUNTHER, Cat., VH, 392, 1868.

730. STOLEPHORUS OPERCULARIS, Jordan & Gilbert.

Head 3; depth 3 to 4
; eye 4

;
D. (injured in specimen examined) ; A. 20

to 24; scales 39. Body elliptical, short, and moderately compressed ;
dor-

sal outline evenly curved
; belly compressed, not trenchant. Head large,

compressed, the snout bluntish, projecting beyond lower jaw ; maxillary
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short and slender, not reaching joint of mandible
; maxillary with very

fine teeth
;
mandible without teeth. Cheeks triangular, the form lower

and broader than usual, its base at eye length of other sides. Eye
much longer than snout

; opercles unusually long, the distance from ridge
of preopercle at lower posterior angle of cheek back to gill opening
equal to distance from same point forward to middle of eye. Insertion of

dorsal midway between base of caudal and middle of eye ;
anal shortish,

with a large scaly sheath; pectorals and ventrals short; scales large,
rather adherent. Bluish above, silvery below, not translucent

;
no lateral

silvery band. Length 5 inches. Gulf of California to Panama
;
not very

common, (opercularis, pertaining to-the opercle, which is very long.)

Stolephorus opercularis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 275, Punta San
Felipe, Gulf of California. (Type, No. 29366. Coll. Lieut. Nichols.)

731. STOLEPHORUS MITCHILLI (Cuvier & Valenciennes).

Head 3f; depth 4; eye 3. D. 14; A. 25 or 26; scales 37. Body rather

short and deep, strongly compressed, the belly compressed and slightly
serrated. Head short, compressed, bluntish; snout very short, not

longer than pupil ; eye very large ; maxillary about reaching edge of

opercle; both jaws with teeth; cheeks broadly triangular, almost equi-

lateral, smaller than eye ; opercle short, little oblique ; gill rakers rather

long, 1 eye. Dorsal inserted midway between caudal and middle of eye;
anal very long; pectorals long, about reaching ventrals. Scales thin,
caducous. Translucent whitish, sides silvery, with an ill-defined narrow

silvery band scarcely wider than pupil; fins with yellowish; many dark
dots on body and fins. Length 2| inches. Cape Cod to Texas on sandy
shores, entering rivers

; very abundant. The smallest species of Anchovy
found north of the tropics. (Named for Professor Samuel Latham

Mitchill, author of a valuable early catalogue of the fishes of New York.)

Engraulis mitchilli, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxi, 50, 1848, New York; Caro-

lina; Lake Pontchartrain.

Engraulis louMana, LE SUEUR, MS.? CUVIER" & VALENCIENNES, Hist. Nat. Poiss., xxi, 51, 1848,

Lake Pontchartrain.

Engraulis duodecim, COPE, Trans. Amer. Phil. Soc., 1866, 405, Beasleys Point, New Jersey;

(dorsal fin said to be entirely anterior to the long and deeply concave anal, which is not

true in S. mitchilli; the description otherwise agrees).

Stolephorus mitchUli, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 248.

782. STOLEPHORUS LUCIDUS, Jordan & Gilbert.

("SARDINA.")

Head 3f ; depth 3f ; eye 3. D. 12; A. 27; scales 36-6; B. 11. Body
closely compressed, but not greatly elevated, the back weakly arched

;

belly carinate before anal, but not serrate. Head short, rather pointed,
the margins of opercles forming an even curve

; maxillary narrow-

pointed, reaching little beyond mandibular joint ;
teeth evident

;
snout

short, projecting, 2 in eye ;
cheeks oblique, V-shaped, the length more

than i head; gill rakers rather few and short, the longest 2 in eye.
Front of dorsal midway between base of caudal and front of eye ;

caudal

short, the lower lobe the longer; pectoral about reaching ventrals.
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Scales rather adherent. Translucent, with black dots on body and fins;
some yellow shades

;
sides with a rather diffuse silvery baud, narrowed

behind and expanding on base of caudal. Length 5 inches. Mazatlau;

locally abundant, (lucidus, bright.)

Stolt'2>liru* /((.i./iix, JORDAN* & GILBERT, Proc. U. S. Nat. Mus., 1881, 341, Mazatlan. (Type, No.

28121. Coll. Gilbert.)

733. STOLEPHORUS CLUPEOIDES (Swainson).

Head 3 to 3
; depth 3

; eye 3|. D. 14
;
A. 25 to 30

;
scales 40-8.

Snout much projecting, blunt, short, about 2 in eye ; maxillary obliquely

truncate, ending in a point, just before joint of mandible. Teeth very

small, in both jaws; gill rakers very fine, setiform, longer than eye;
abdomen trenchant, but without conspicuous spines. Insertion of dorsal

a little behind middle of body ;
insertion of anal before middle of dorsal.

Silvery ;
lateral band broad, not very distinct. Size very large, length

about a foot. Coast of Guiana and southward; common, ascending
streams. (Steindachner: Guuther.) (Clupea sprattus, the Sprat; eldoc,

likeness.) ,

fEnyraulisdupeoides, SWAINSON, Nat. Hist. Fishes, u, 388, 1839, Pernambuco.

Stolephona surinamensis, BLKEKER, Nederl. Tijdschr. Dierk., 1866, 178, Surinam.

Engrauliif xnrhntmeitxi*, GUNTHER, Cat., vn, 393, 1868
;
A. 25 or 26

; STEINDACHNER, Ich. Beitr.,

vin, 55, 1875; A. 30.

734. STOLEPHORUS PRODUCTUS (Poey).

(HECHUDO; GRUBBER BROAD-HEAD.)

Head3f; depth 3|. D. 13; A. 32; scales 40. Body deep, much com-

pressed; belly compressed, not serrate; maxillary tapering behind, nearly

reaching gill opening; snout pointed, much projecting beyond lower jaw;
teeth very small, in upper jaw only. Dorsal midway between tip of snout

and base of caudal. Scales caducous. Greenish, silvery on sides, without

distinct lateral band. Cuba and Jamaica. (Poey; Gunther.) Possibly
not distinct from Stolephorus clupeoides. (productus, lengthened. )

Engraulu productus, POEY, Repertorio, 380, 1866, Cuba ; Gunther, Cat., vn, 388, 1868.

735. STOLEPHORUS COMPRESSUS (Girard).

Head 4|; depth 3f. D. 12; A. 31; scales 40. Body strongly com-

pressed, deeper than in most other species ;
head short, nearly as deep

as long ; eye large, anterior, much longer than the blunt snout, which

does not project much beyond the lower jaw. Gill rakers numerous,

slender, nearly as long as the eye. Maxillary reaching beyond the root

of the mandible. Lower lobe of caudal the longer; anal fin very long;

dorsal inserted midway between caudal and front of eye; pectoral with

a basal sheath. Very pale olivaceous, translucent
;

a silvery lateral

band as broad as the eye. Flesh thin and dry, the bones firmer than in

Engraulis mordax. Length 6 inches. Point Concepcion to Lower Cali-

fornia, abundant about San Diego, (compressus, compressed.)

Engraulis compressus, GIRARD, Pac. R. E. Surv., x, 336, 1858, San Diego. (Coll. A. Cassidy);

GUNTHER, Cat., vu, 395, 1868.

Stolephorus compressus, JORDAN & GILBERT, Synopsis, 274, 1883.
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736. STOLEPHORUS PANAMENSIS (Steindachner).

Head 4f ; depth 3| to 3f; eye about 3. D 12; A 31 to 36; scales 35.

Body strongly compressed, the outlines not strongly arched. Snout

short, bluntly conical, not f length of the large eye. Maxillary pointed

behind, reaching gill opening ; evident teeth in both jaws ;
no process on

subopercle. Insertion of dorsal a little nearer posterior edge of eye than
caudal

;
caudal longer than head; pectorals long, reaching anal. Pale, a

well-marked silvery-gray lateral band. Length 6 inches. Panama; not rare.

Engraulis panamer.sis, STEINDACHNER, Ichth. Beitr., iv, 39, 1875, Panama.

737. STOLEPHORUS SPINIFER (Cuvier & Valenciennes).

Head 4
; depth 4, D. 15; A. 37 or 38. Abdomen compressed, not ser-

rated
;
snout pointed, much projecting ;

each jaw with minute teeth
;

maxillary tapering, reaching gill opening ; subopercle projecting beyond
opercle, forming u, small triangular prominence. Gill rakers slender,

longer than eye, 10 + 16. Insertion of dorsal considerably nearer tip of

snout than base of caudal
; pectorals reaching ventra.s. Coloration uni-

form, no distinct lateral stripe. Length 6 inches. Coast of Guiana;
recorded from Panama-by Steindachner. (Gunther.) (spina, spine ; fero,

I bear; in allusion to the subopercular process.)

Engraulis spinifer, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxi, 39, 1848, Cayenne ; GUN-

THER, Cat., vn, 384, 1868.

219. ENGRAULIS, Cuvier.

(ANCHOVIES.)

Engraulis, CUVIER, Regne Animal, Ed. i, 174, 1817, (encrasicholus).

Encrasichohis, FLEMING, British Animals, 183, 1828, (encrasicholus).

We separate from Stolephorus as a distinct genus, the typical species of

Engraulis, with a few related species, the anchovies of the north and
south Temperate zones, the species of Stolephorus being confined chiefly to

the tropics. The technical basis of this division, the increased number
of vertebra? in Engraulis, is connected with the geographical distribution

of its species. Engraulis includes spindle-shaped species, little com-

pressed, the sides rounded, the vertebrae in larger number (about 45*), the

flesh rather dark, tender, and somewhat oily, not translucent, the bones

soft, the appearance and flesh resembling that of the sardines, (ty-ypavhic ,

engraulis, the ancient name of Engraulis encrasicholus, the common

anchovy of Europe.)
a. Head very long, the snout projecting ; gill rakers very long, much longer than eye ;

A. 22;

no distinct-silvery lateral band
; jaws with small teeth. MORDAX, 738.

738. ENGRATJLIS MORDAX, Girard.

(CALIFORNIA ANCHOVY.)

Head 3|; depth 5i. D. 14; A. 22; scales 40; B. 14. Vertebra?

23 + 22= 45. Body spindle-shaped, formed much as in a sardine, 'little

compressed, rounded above, slightly carinated below, not serrated; head

* 44 or 45 in E, mordax
;
46 or 47 in S. encrasicholus.
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long, anteriorly compressed ,
the snout pointed and protruding ;

head nearly
twice as long as deep ; eye large, very near the tip of the snout

;
max-

illary extending beyond root of mandible
; jaws with small teeth

; opercle

deeper than long, placed very obliquely. Gill rakers very long, much
longer than the eye. Bluish above

;
sides and below silvery, not trans-

lucent
;
no silvery lateral band. Young more compressed, the sides sil-

very, but not translucent and without lateral band. Flesh comparatively
dark and easily torn, as in a sardine. Length 7 inches. Pacific Coast

of America from Vancouver Island to Lower California; extremely abun-

dant, in large schools; one of the largest of our anchovies, and the most
valuable as food, ranging farther north than its American allies, as does

the related Engraulis encrasicholus in Europe, (mordax, biting.)

E>fjranlix inordax, GiRARD, Proc. Ac. Nat. Sci. Phila., 1854, 138, and in Pac. R. K. Surv., x, 334,

1858, Shoalwater Bay, Washington. (Coll. Dr. J. G. Cooper.)

Enyranli* nninift, UIKARD, I. c., x, 335, 1858, San Francisco; young. (Coll. Heermaun); KNEB
& STEiNDAciiNF.it, Sitz. Ak. Wiss. Wien, 1866, fig. 17.

Stolephorus ringens, JORDAN & GILBERT, Synopsis, 272, 1883, and of recent authors generally,

but probably not identical with Engraulis ringens, JENYNS, Voyage Beagle, 136, 1842, a

similar species from Chili and Peru, but with anal rays 19, and the head 4 iu length.

Neither sp'ecies occurs on the west coast of Mexico.

220. ANCHOVIA, Jordan & Evermann.

Anckovia, JORDAN <fe EVERMANN, new genus, (macrolepidota).

The genus is closely allied to Stolephorus, differing in the form of the'

body which is very deep, but not strongly compressed, andiii the absence

of teeth in both jaws in the adult, although teeth are developed in the

young. One species known. (Anchovia, Anchovy, a name long applied to

Engraulis encrasicholus, the Anchovy of Europe.)

739. ANCHOVIA MACROLEPIDOTA (Kner & Steindachner).

(SARDINA BOCONA.)

Head 3i ; depth 3. D. 15
;
A. 28 to 30

;
scales 35-9. Body very short

and deep, both dorsal and ventral outlines strongly arched; head one-

fourth longer than deep; snout very short, not longer than pupil; not

projecting far beyond lower jaw; jaws toothless in adult; minute teeth

present in young ; maxillary narrow, rounded behind, extending to angle

of preopercle; gill rakers fine, long, and very numerous; subopercle

with a slight process, as in 8. spinifer. Abdomen slightly compressed.

Scales adherent. Origin of dorsal slightly behind middle ofbody ;
ventrals

very small, pectorals rather long. Silvery, sides with an indistinct bluish

band. Length 8 inches. Gulf of Mexico to Panama, very abundant

about Guaymas where it is often cast up dead on the beach in great

numbers
;
one of the largest species of anchovy. (^a/cpo^eTr^of^f , large-

scaled.)

Engraulis macrolepidolus, KNER & STEINDACHNER, Abhaudl. Bayer, Akad. Wiss., x, 1864, 21,

pi. in, fig. 2, Rio Bayano, Panama ; GIINTHER, Cat., vn, 385, 1868 ;.STEINDACHNER, Ichth.

Beitr., iv, 37, 1875.

Slolephorus macrohpidotus, EVERMANN &, JENKINS, Proc. U. S. Nat. Mus., xiv, 1891, 131

P. N. A. 30
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221. CETENGRAULIS, Giinther.

Cetengraulis, GUNTHER, Cat. Fishes, Brit. Mus., vn, 383, 1868, (edentulus).

This genus differs from Stoleyhorus in having the gill membranes

broadly united. The gill rakers are usually long, and the teeth are rudi-

mentary or wanting. Two species, (nfjrog, whale; Engraulis; the long

gill rakers suggesting whalebone.)
a. Anal rays 20 to 22

; eye 5% in head. MYSTICETUS, 740.

aa. Anal rays 23 to 25
; eye 4J^ in head. EDENTULUS, 741.

740. CETENGRAULIS MYSTICETUS (GUnther).

Head 2 to 2
; depth 3f ; eye 5. D. 15 to 17

;
A. 20 to 22

;
scales

42-14. No teeth
; maxillary not reaching root of mandible

; gill rakers

very long, setiform, 10 -f- 42. Insertion of dorsal midway between eye
and base of caudal

; pectorals extending to or a little beyond ventrals.

Coloration uniform. Panama. (Giinther.) (Balcenamysticetus, the Right

Whale, the long gill rakers suggesting whalebone.)

Engraulis mysticelus, GUNTHER, Proc. Zool. Soc. Lond., 1866, 604, Panama.

Cetengraulis myslicetus, GUNTHER, Cat., vn, 383, 1868.

741. CETENGBAULIS EDENTULUS (Cuvier).

(BOCON.)

Head 3 to 3
; depth 3

; eye 4 to 4. D. 15
;
A. 23 to 25

;
scales 40-11.

Body deep, not greatly compressed ; belly compressed, bluntly trenchant,
not serrate

;
snout short, sharply pointed, If in eye ; maxillary slender,

finely toothed posteriorly only in the young, not reaching root ofmandible
;

lower jaw toothless. Gill rakers close-set, longer than eye, 3i in head;
cheeks triangular, longer than high. Scales not caducous. Insertion of

dorsal midway between front of eye and base of caudal
; pectoral short,

2 in head, not reaching ventral; caudal deeply forked, 1-J- in head; dor-

sal and anal with large basal sheaths. Silvery, darker above, a dark

lateral band concealed by the silvery scales. Length 6 inches. West
Indies to Brazil, common in Cuba, (edentulus, toothless, which is not

quite true of young examples.)

Sprat, SLOANE, Hiet. Jamaica, ir, 282, 1727, Jamaica.

Engraulis edentulus, CUVIER, Regne Animal, Ed. 2, n, 323, 1829, Jamaica; after SLOANE; CUVIEE

& VALENCIENNES, Hist. Nat. Poiss., xxi, 51, 1848.

Engraulis brevis, POEY, Repertorio, i, 379, 1866, Cuba.

Celengraulis edentulus, GUNTHER, Cat., vn, 383, 1868.

Cetengraulis brevis, SWAIN & MEEK, Proc. Ac. Nat. Sci. Phila, 1884, 35.

222. PTERENGRAULIS, Gunther.

Pterengraulis, GUNTHER, Cat. Fishes, vn, 398, 1868, (atherinoides).

This genus is very close to Stolephorus, differing chiefly in the insertion

of the dorsal, which is a little behind the front of the very long anal fin.

South American. (Trrepbv, fin; Engraulis.)

742. PTERENGRAULIS ATHERINOIDES (Linnjeus).

Head 4f ; depth 4
; eye 5i ;

snout 6f . D. 10 or 11
;
A. 31 to 33

;
scales

40 to 44-8. Body elongate, compressed, the lower profile arched like the
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upper, the ventral edge trenchant, not serrate; snout short, blunt,

upturned ;
teeth small

; maxillary not reaching joint of mandible
; gill

rakers short, 7 -{- 14, the longest f eye. Pectoral scarcely shorter than

head, reaching middle of length of ventrals; insertion of dorsal mid-

way between base of caudal and base of pectoral ;
anal inserted before

dorsal
;

scales deciduous. Silvery lateral band broad, not strongly

marked, narrowed on the tail. Coasts of Guiana and Brazil, ascending
rivers. (Steindachner. ) (atherinoides, like Atherina, referring to the sil-

very stripe.)

Clupea aOierinoides, LINNAEUS, Syst. Nat., Ed. xu, 523, 1766, Surinam.

Etigranlis athcriHoitlea, GUNTHEH, Cat., vir, 398, 1868
; STEINDACHNER, Ichth. Bcitr, vin, 59, 1875.

Pterengraulis atherinoides, EIQENMANN & BRAY, Ann. N. Y. Ac. Nat. Sci., 1894, 627.

223. LYCENGRAULIS, Gunther.

Lycengraulis, GUNTHEK, Cat. Fishes, vn, 399, 1868, (grossidens).

This genus differs from Stolephorus chiefly in the dentition, the teeth

being unequal in size, some of them canine-like. The known species are

South American. (Avof, wolf; Engraulis.)

748. LYCENGRAULIS GROSSIDENS (Cuvier).

Head 4; depth 4; B. 13; D. 14 or 15; A. 25 to 28; scales 40. Body
compressed ;

snout pointed, projecting ; upper teeth strong, subequal,
lower still stronger, 14 to 18 on each side, between them a few smaller

teeth maxillary tapering, reaching angle of lower jaw; gill rakers

very short, lanceolate, about 10 -f- 12 to 15. Insertion of dorsal midway
between middle of eye and base of caudal

;
anal inserted below posterior

half of dorsal. Abdomen compressed, without scutes. Pectorals reach-

ing ventrals. Silvery band broad, not well defined. Coast of Guiana

and Brazil, very abundant southward ;
a good food-fish. (Gunther.)

(grossus, large ; dens, tooth.)

Engraulis grossidens (CUVIEB) AQASSIZ, Spix, Pise. Brasil., 50, 1828, Rio Janeiro.

EngraulteJaneiro, AGASSIZ, Spix, Pise. Brasil., pi. 24, fig. 1, 1828, Rio Janeiro.

Engratdis deniex, CUVIEB. & VALENCIENNES, Hist. Nat. Poiss., xxi, 28, 1848, Rio Janeiro.

Lycengraulis grossidens, EIGENMANN & BBAY, Ann. N. Y. Ac. Nat. Sci., 1894, 626.

Family LXIII. ALEPOCEPHALID^E.

Body oblong, compressed, covered with thin cycloid or keeled scales,

or with naked skin
;
head naked. Lateral line present or absent. No

barbels. Mouth moderate or large ; margin of the upper jaw formed by
the premaxillaries and the maxillaries, the former being placed along the

upper anterior edge of the latter. Teeth feeble. Opercular apparatus

complete, its bones thin. Phosphorescent spots none, or rudimentary,

placed in nodules of the naked skin. No adipose fin; dorsal fin long

and low, posterior, inserted nearly opposite the anal; pectorals short,

placed rather high ;
ventrals usually well back, sometimes wanting.

Gill openings very wide, the membranes free from the isthmus. Pseudo-

branchiae present; no gular plate; no air bladder. Stomach curved,

without blind sac
; pyloric co3ca in moderate number. Fishes of the deep
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seas
;
but one species known until recently, when 6 genera and numerous

species have been described from the abyssal fauna? of the mid-Atlantic

and Pacific. (Alepocephalidce, GANTHER, Cat., vn, 477, 1868.)

a. Scales well developed, cycloid; teeth small; lateral line present.

b. Ventral fins well developed.

c. Mouth small; maxillary with teeth; body rather deep.

d. Dorsal and anal rather short, of 15 to 17 rays, similar to each other; opercular

flaps long; head large. ALEPOCEPHALUS, 224.

dd. Dorsal and anal longer, of 20 to 25 rays each, the anal the longer; opercular

flaps moderate. MITCHILLINA, 225.

cc. Mouth rather large, moderate; body more elongate.

e. Anal not longer than dorsal; teeth on palatines; maxillary with teeth.

/. Dorsal longer than anal and inserted far in front of it.

BATHYTROCTES, 226.

ff. Dorsal scarcely longer than anal and inserted nearly opposite it.

TALISMANIA, 227.

ee. Anal twice as long as dorsal; body rather elongate; jaws strong; no palatine

teeth. CONOCARA, 228.

bb. Ventral fins wanting; body short, compressed; -naxillary with teeth; scales keeled.

PLATYTROCTES, 229.

aa. Scales wanting; skin thick, rugose, with nodules; no lateral line; teeth minute; ventral

fins present. ALEPOSOMUS, 230.

224. ALEPOCEPHALUS, Risso.

Alepocephcdus, Kisso, Mem. Ac. Nat. Sci. Turin, xxv, 270, 1820, (rostralus).

Body oblong, compressed. Mouth rather small, the snout somewhat

prolonged; jaws nearly equal in front; a series of small teeth in each

jaw and on the vomer and palatines. Eye very large. Gill membranes

entirely separate. Branchiostegals 6. Opercular bones thin, the opercle
with extended membranous flaps. Dorsal low, not very long, with a

scaly base, similar to the anal
; pectorals and ventrals moderate

;
caudal

moderately forked. Scales rather large, thin and cycloid ;
no phospho-

rescent spots. Color violet black. Deep-sea fishes, found in most parts

of the ocean, (a, privative, without ?rof, scale; /ce<pa/l^, head.)

a. Head one-third of total length or nearly so
;
scales not minute. D. 15 to 17 ; A. 17.

5. Scales moderate (in about 67 series). Snout 9 in body; eye 4 in head. PRODUCTTTS, 744.

bb. Scales small (in about 90 series). Snout 11 to 12 in body.

c. Eye 3% in head
; pectoral 3% in head, about as long as eye. AGASSIZII, 745.

cc. Eye 4^ in head
; pectoral 2% in head, much longer than eye. TENEBROSUS, 746.

744. ALEPOCEPHALUS PRODUCTUS, Gill.

Head 2
; depth 4; eye 4; snout 3. D. 17; A. 17; scales 9-67-12.

Resembling A. agassiziiin form and proportions, but with larger scales,

smaller eye, and longer snout. Body quite robust, its height at the pec-
toral origin nearly one-fourth length from snout to base of median caudal

rays. Least height of the tail about one-half length of body. Posterior

margin of orbit nearly equidistant between snout and opercular margin ;

upper jaw extending a little behind vertical from posterior margin of

pupil ;
lower jaw shorter and included, nearly one-half as long as the head.

Interorbital width 7 in head
;
width behind the orbits less than 3. Insertion

of dorsal above vent, length of its base twice diameter of eye; aiial
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base under anterior portion of dorsal, the length of its base about
that of dorsal. The caudal fin has its median rays as long as the diameter
of the eye, and the external rays at least % the total length of the fish.

The pectoral commences at a distance from the snout equal to i of the

length of the body. The ventrals are inserted considerably behind the

middle of tho length (0.57), and appear to have been at least as long as the

diameter of the orbit. The type was obtained by tho Albatross from
station 2035, at a depth of 1,362 fathoms. (Goode & Bean.) (productus,
drawn out.)

Alepocephalus producing, GILL, Proc. IT. S. Nat. Mus., 1883, 256, Gulf Stream at Albatross Sta-

tion 2035, in 1,362 fathoms; (Type, No. 33341. Coll. Albatros*); GOODE & BEAN, Oceanic

Ichthyology, 37, fig. 46, 1895.

745. ALEPOCEPHALUS AGASSIZII, Goode & Bean.

Head 3
; depth 5

; eye 3|. D. 15
;
A. 17

;
scales 10-90-11. Body a little

deeper than in MitcMllina bairdii. Head compressed, the snout conically

elongate, the lower jaw slightly produced ;
width of head 9 in length of

body (12 in M. bairdii). Scales parchment-like. Dorsal inserted directly
above verit, the distance from its origin to base of caudal its distance

from front of eye ;
anal inserted under second ray of dorsal. Length of

pectoral equal to diameter of eye, 10| in body. Ventral about
of head. Dusky j

head and fins nearly black. Gulf Stream, latitude 30,
in 922 fathoms. (Goode & Bean.) (Named for Professor Alexander

Agassiz, in whose deep-sea researches the species was obtained.)

Alepocephalus agassizii, GOODE & BEAN, Bull. Mus. Comp. Zool., 1882, 215, Gulf Stream
; GOODE

& BEAN, Oceanic Ichthyology, 37, 1895. ,

746. ALEPOCEPHALUS TENEBROSUS, Gilbert.

Head 3
; depth 4f to 5

; eye 4J. D. 17
j
A. 17

;
P. 10

;
scales 16-90-16,

55 tubes in lateral line. Allied to A. agassizii. Body compressed,

elongate j maxillary reaching front of pupil, its length from snout 2 in

head
;
teeth in single series. Snout short, compressed, 3| in head. Dor-

sal ending slightly before anal
j pectoral 2| in head, much longer than

eye. Scales of lateral line much enlarged, forming a raised ridge. Uni-

form blue-black. Santa Barbara Channel, California, at 359 to 822

fathoms. (Gilbert.) (tenebrosus, dusky.)

Alepocephalus tenelrom*, GILBERT, Proc. U. S. Nat. Mus., 1891, 546, Santa Barbara Channel.

(Coll. Gilbert.)

225. MITCHILLINA, Jordan & Evermann.

MUchillina, JORDAN & EVERMANN, new genus, (bairdii).

In discussing the species of Alepocepkalus, Goode and Bean make the

following observations :

There are two distinct groups in Alepocephalus, probably of subgeneric
value. The first group includes the type, A. rostratus, Risso. It is

characterized by a somewhat short, compressed body, large head, with
extended membranaceous flaps, and by short dorsal and anal fins, similar

in size and shape and nearly opposite each other.

A. bairdii represents another type, having a stout body, about as high
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and less voluminous opercular flaps. The eye is comparatively much
smaller (18 in total length), and is nearer the upper profile of the head.
The vertical fins are stronger and more muscular, and are heavily scaled
at their bases. Lateral line nearly straight. Maxillaries slender, not

expanded posteriorly.

For the second group as above indicated we suggest the name Mitchillina.

(In honor of the faithful and enthusiastic ichthyologist, Samuel Latham

Mitchill, United States Senator from the State of New York, 1804-1809,
the first to study systematically the fishes of New York Harbor.)

747. MITCHILLINA BAIBDII (Goode & Bean).

Head4; depth 5^; eye 41, D. 22; A. 25; P. 12; V. I, 9; pyloric coeca

15; B. 6; scales 7-65-11. Body rather elongate; head moderately com-

pressed, subconical, the lower jaw included; maxillary extending nearly
to below middle of eye; eye large, as long as snout. Dorsal inserted

slightly in advance of anal. Uniform indigo-blue, the color extending
to the inside of the mouth and the gill membranes. Length 24 inches.

Grand Banks; dredged at a depth of 200 fathoms. (Goode & Bean.)

(Named for Professor Spencer Fullerton Baird, then at the head of the

United States Commission of Fish and Fisheries.)

Alepocephalus bairdii, GOODE & BEAN, Proc. TI. S. Nat. Mus., 1879, 55, Grand Banks of New-
foundland

; (Type, No. 22468. Coll. Christian Johnson) ;
JORDAN & GILBERT, Synopsis, 257,

1883 ;
GOODE & BEAN, Oceanic Ichthyology, 38, 1895.

226. BATHYTROCTES, Giinther.

Bathytroctes, GUNTHER, Ann. Mag. Nat. Hist., 1878, 249, (microlepis).

Body rather elongate, compressed, covered with moderate scales. Mouth

wide, extending to below middle of eye, which is large ; maxillary with

series of minute teeth, like those on premaxillary, mandible, vomer, and

palatines ; tongue toothless. Dorsal and anal moderate, the dorsal nota-

bly longer than anal and inserted considerably in front of the latter.

Gill rakers lanceolate. Deep sea. (fiadve, deep ; rpw/crj/f ,
one who gnaws. )

748. BATHYTROCTES STOMIAS, Gilbert.

Head 3f ; depth 5| \ eye small, 6i ;
snout 3f. D. 17

;
A. 14

;
P. 9

;
scales

9-57-10. Mouth much larger than in other species, the front of eye over

middle of upper jaw. Body slender, the depth ofcaudal peduncle halfthat

of body. Premaxillaries extended forward, making a triangular projec-

tion, as in LaUdesthes', maxillary If in head; teeth uniform, incurved,

depressible. Top of head with a deep lengthwise groove from nape to

snout, a large mucous canal which borders it posteriorly opening above

eye. Gill rakers 5-f 13, long and slender, the longest f eye. Dorsal

beginning before vent
;
the anal inserted slightly behind its middle

;
cau-

dal forked. Dark brownish, the fins, etc., black. Length 13 inches.

Coast of Oregon, in 877 fathoms, (stomias, large-mouthed.)

Bathytroctes siomias, GILBERT, Proc. U. S. Nat. Mus., 1890, 53, Coast of Oregon, in 877 fathoms,
Albatross station 3074. (Type, No. 43081. Coll. Gilbert.)
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227. TALISMANIA, Goode & Bean.

ia, GOODE & BEAN, Oceanic Ichthyology, 41, 1895, (komcfttntt).

This genus is closely allied to Batkytroctes, differing chiefly in the longer
vertical fins, the dorsal and anal being similar to each other and nearly

opposite. Deep sea. (Named for the Talisman, one of the French vessels

(Traraillcnr </ Tdlimnan) employed in deep-sea explorations.)
. Maxillary reaching vertical from anterior margin of orbit. ANTILLARUM, 749.

mi. Maxillary reaching vertical from posterior margin of orbit. JEQUATORIS, 750.

749. TALISMANIA ANTILLARUM, Goode & Bean.

Head 3| ; depth 5
; eye 3

; pupil large, 2i in orbit
;
snout 4. D. 20

;
A.

22; B. 7; P. 13; V. 8. Scales 47. Maxillary reaching orbit, and

essentially to the vertical from the anterior margin of the pupil ;
bones

of head thin
;
head compressed, moderately deep, its depth at occiput

| its length; profile of head in advance of orbit, slightly concave; upper

margin of orbit approaching very close to upper profile; supraorbital rim

forming a portion of dorsal profile of the head
;
width of interorbital space

nearly half, diameter of eye. Eye large, conspicuous. Infraorbital ring

very narrow
; maxillary separated from the orbit by a very narrow strip

of bone. Snout sharply conical, its upper profile concave, jaws equal
in front. Dentition feeble; all the teeth equal, minute, uniserial

;
inter-

maxillary and maxillary toothed throughout ;
vomerine series transverse

and straight, slightly interrupted in the middle; palatine series nearly as

long as the vomerine
;
the two last-named series confluent. Branchioste-

gals 7, exceedingly slender and long. Gills 4, the fourth well developed,
with a slit behind it

; gill laminae short, especially on the convex portion

of the arches
; gill rakers long, laneceolate, closely set, 17 on the outer

branchial arch below the angle, 7 above. Vent equidistant between root

of caudal and gill opening; origin of the dorsal nearer to the latter
;
dorsal

fin longer than high, its anterior rays increasing in length from eighth to

nineteenth ray ; origin of the anal somewhat in advance of dorsal, which

is inserted over third ray at the point where it emerges from its scaly

sheath; caudal fin deeply emarginate ; pectoral fin inserted in lower

third of height of body, moderately broad at its base
;

its upper rays

nearly twice as long as lower ones
;

its length half that of head
;

its tip,

when extended straight, in vertical from insertion of ventral, or opposite

twelfth scale of lateral line
;
ventrals close together, not reaching vent,

but to origin of the sheath which incloses both vent and base of anal
;

their length equal to that of lower rays of pectoral, and to length of

snout
;
root of ventral midway between tip of snout and rows above

the ventrals. Lateral line in a concave sweep from near upper angle of

operculam to a point above the origin of basal sheath of the anal, thence

in a straight line to base of caudal. Color of the specimen (denuded of

scales and long kept in alcohol) rusty brown
j
head blackish.

A single specimen was obtained by the Albatross at station 2394, lati-

tude 28 38' 30" N., longitude 87 02' W., at a depth of 420 fathoms.

(Goode & Bean.) (Antillarum, of the Antilles.)

Talismania antillarum, GOODE & BEAN, Oceanic Ichthyology, 44, fig. 49, 1895, Gulf of Mexico,

in 420 fathoms. (Type, No. 43739.^
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750. TALISMANIA jEQTJATORIS, Goode & Bean.

Head 2fc ; depth 3f ;
snout 3f ; eye 4f, Ifc in snout. D. 22

;
A. 21

;
B. 52

;

V. 7
;
P. 8

;
scales 45 to 48. Maxillary reaching vertical from posterior

margin of orbit. Bones of head thin
;
head large, compressed, the depth

at the occiput f its length, its width about \ ;
its upper surface longi-

tudinal, concave, and deeply concave between the orbits, with a convex-

ity above the snout
;
width of interorbital space about equal to diam-

eter of eye ;
infraorbital ring very narrow

; maxillary broad, large, con-

spicuously dilated at the extremity, its greatest width at this point being
more than diameter of eye. Cleft of mouth wide

;
dentition feeble

;

no traces of teeth upon either vomer or palatine (on typical specimen).

Branchiostegals long and slender
; gills 4

; gill laminae short, especially
on the convex portion of the arches

; gill rakers long, strong, broad at

the base
;
6 -f- 17 on the outer arch. Vent placed equidistant from root

of caudal and root of pectoral ; origin of dorsal over vent, slightly in

advance of anal
;
dorsal fin longer than high, its anterior rays increas-

ing in length to the middle of the fin, the longest ray 3f in head, about

equal to longest ray of anal
;
caudal fin deeply emarginate ; pectoral

inserted far below middle of body; it has a narrow base, and its length
in a perfect specimen is probably not greater than diameter of eye.
Ventrals close together, remote from the vent, the root being nearly mid-

way between the root of the caudal and the tip of the snout, and equi-
distant from root of anal and base of pectoral. Scales deciduous, cycloid,
the lateral line beginning from a point on a level with the top of the eye,
and ascending in a broad curve to a point over the ventrals, thence in

a straight line to root of caudal. Color bluish-black. A single speci-

men, 14- inches in length, obtained by the Albatross, from station 2793,

latitude 1 03' N., longitude 80 15' W., in 741 fathoms. (Goode & Bean.)

(cequatoris, of the equator.)

Talismania sequatoris, GOODE & BEAN, Oceanic Ichthyology, 44, fig. 50, 1895, off coast of

Ecuador. (Type, No. 44085.)

228. CONOCARA, Goode & Bean.

Conocara, GOODE & BEAN, Oceanic Ichthyology, 39, 1895, (macdonaldi).

Body elongate, compressed; in the type species strongly suggestive of

the Barracuda (SpJiyrcbna) . Mouth moderate; snout prolonged; jaws
strong and powerful, the lower slightly included

;
teeth in the jaws

acicular, rather numerous; also on the vomer, very small; absent from

palatines. Eye large. Gill membranes entirely separate. Dorsal

moderate in length ;
anal very elongate, nearly twice as long as the

dorsal; pectoral and ventral small; caudal strongly forked. Scales

minute and deciduous. Branchiostegals 6, the membrane of the left

series folded conspicuously over the origin of that of the right. Oper-
cular bones thin. Gill rakers rather short and stout, moderate in num-
ber. Deep sea. (KUVOS, cone; /cdpa, head.)

a. Body moderately elongate, the depth 5% in length. D. 18; A. 36. MACDONALDI, 751.

oa. Body very elongate, the depth 8 in length. D. 21; A. 40. MACBOPTEBA, 572.
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751. CONOCARA MACDONALDI, Goode & Bean.

Head 3 in total length ; depth 5f to base of caudal
;
thickness 12

; eye
5, 2 in snout; snout 2J. D. 18; A. 36; P. 10; B. 6; V. 6; C. 22; scales

200. Body elongate; snout compressed, and with an obtuse point; the

lower jaw included. Mouth large, the upper jaw about \ length of

head; the maxillary not reaching to front of eye; mandible reaching
to below middle of eye. Teeth on the premaxillary, vomer, and palate

very sharp, minute, widely separated, in a single row in each jaw. Nos-

trils lateral, posterior very much larger, their distance from eye \

the length of eye. Gill openings wide; opercular apparatus mem-

branous, its elements being very imperfectly ossified. Fifteen gill

rakers on the first arch below the angle. Scales very small. Dorsal fin

short, about \ as long as anal fin, its posterior rays inserted nearly
over last rays of the latter, distance of its insertion from tip of snout

about 5^ times its own length ;
anal inserted at a distance from the

snout equal to 2J- times its own length ;
ventral inserted nearly midway

between the snout and the base of the caudal
; pectoral short, twice

diameter' of eye, and inserted below median line of body ;
caudal fin

short, its middle rays not more than | length of snout, forked. Color

uniform deep blue-black in life.

A specimen 8 inches in length was obtained by the Blake at station

CLXXII, in 24 36' N. latitude, 84 5' W. longitude, at a depth of 955

fathoms, and another, 6 inches long, from station CLXV in latitude 24

36/
N., longitude 84 05' W., at a depth of 955 fathoms. Another, 8i

inches long, was taken by the Albatross at station 2392 (latitude 28 47'

30", longitude 87 27/
). (Goode & Bean.) (Named for Hon. Marshall

McDonald, Commissioner of Fish and Fisheries.)

Conocara macdonaldi, GOODE & BEAN, Oceanic Ichthyology, C9. fig. 48, 1895, Gulf of Mexico.

(Type, No. 39482. Coll. Albatross.)

752. CONOCARA MACROPTERA (Vaillant).

Head elongate, 4
; depth 8

;
thickness 11

;
snout 2, compressed, with

an obtuse point ; eye large, 3f in head, 5 in interorbital width. D. 21;

A. 40; P. 8; V. 5; B. 6. Scales more than 100. Mouth moderate, the

upper jaw extending considerably beyond the lower, the maxillary

scarcely reaching to the anterior margin of the orbit- Teeth on premax-

illaries, maxillaries, vomer, and palatines, conical, elongated, rather

small, and in a single row in each jaw. Nostrils wide, close together, the

anterior near the middle of the length of the snout; gill opening wide;

operculum for the most part membranaceous, its elements being very

imperfectly ossified
; preoperculum curved, thickened on its anterior edge ;

the interoperculum and suboperculum not prominent, apparently replaced
in part by the branchiostegals. Gill rakers about 15 below angle. Vent

a little behind the middle of total length. Lateral line extending from

the upper part of the branchial opening to middle line of body. Scales

remarkably small, those of lateral line very simple.

Dorsal with its outline a little convex, lower behind, and ending at a

distance from the caudal equal to the length of its own base, which is

equal to about 8 in body ;
anal more than twice as long, beginning near
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the vent and terminating a little behind the dorsal, its height nearly the

same as that of the dorsal; caudal moderately long, 7 in body, slightly

emarginate ; pectoral small; ventrals very short. Color reddish brown
;

head a beautiful azure-blue; fins sepia; iris black; pupil azure-blue.

Scales very simple in form; those of the body rounded in outline and

measure from 1.5.to 1.6 mm. in diameter. Five pyloric cceca, moderately

elongated. No trace of a swim bladder. Sixteen specimens of this spe-

cies were obtained by the French expedition from the coast of Morocco

to Soudan, from the Bane d'Arguin, and from the Canaries, at depths

varying from 433 to 1,058 fathoms. A specimen 8 inches in length was
obtained by the Albatross at station 2751, latitude 16 57' N., longitude

63 12' W., in 68 fathoms. (>a/cp6f, long; Ttrepov, fin.)

Alepocephalus macropterus, VAILLANT, Exp. Sci. Travailleur et Talisman, Poissons, 150, pi. xi,

figs. 2a, 2f>, 2c, 1888, Coast of Morocco, Soudan, and Canaries.

Conocara macroptera, GOODE & BEAN, Oceanic Ichthyology, 39, fig. 43, 1895.

229. PLATYTROCTES, Giinther.

Plalytroctes, GUNTHER, Ann. Mag. Nat. Hist., n, 1878, 249, (apus).

Body rather abbreviated, much compressed, and covered with small,

keeled scales. Mouth of moderate width
;
the maxillary, premaxillary

and mandible each armed with a single series of small teeth; palate

smooth. Eye rather large. Dorsal and anal fins opposite each other

on tail, moderately long; adipose fin none; caudal forked; pectorals

small; ventrals none. Humeral arch terminating in middle of chest in a

long, projecting, acute spine. Gill opening wide; six branchiostegals ;

gills very narrow
; pseudobranchise present ; gill rakers lanceolate.

Pyloric appendages rudimentary. Deep sea. (?r/lari>r, flat ; TP&KTJJC, a

gnawer.)
763. PLATYTROCTES APUS, Glinther.

Head 3; depth 2; eye 3. D. 18; A. 17; P. 20
;
scales 20. Body much

compressed and deep, its greatest depth at about the middle of its length.
Head compressed, moderate, logitudinally concave above, the concavity
bordered on each side by a perforated muciferous canal, and broadest

behind, tapering to a point between the nostrils. Bones of head rather

thin, but less so than in Eathytroctes. Eye large, equal to snout, and situ-

ated close to upper profile. Infraorbital ring incomplete. Mouth rather

small, the lower jaw projecting; maxillary broad, short, extending to

vertical from margin of orbit. Dentition very feeble; teeth uniserial,

uniformly minute, occupying the whole extent of intermaxillary and

maxillary, but confined to the front part of mandible
; only a few rudi-

mentary teeth are visible on the side of mandible
;
vomer with a minute

tooth on each side
; palatines toothless. Branchiostegals extremely slen-

der, curved. Gills 4, the inner one very short
; gill laminae short, especi-

ally on the convex portion of the arches
; gill rakers long, lanceolate,

closely set, 20 -f- 10 on the outer branchial arch. Vent much nearer root

of caudal than to gill opening ;
dorsal fin commencing immediately above

it, the anal behind; these fins are very similar in shape-and of moderate

height ;
caudal peduncle more than half as deep as long, its depth being
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increased by a fold of the integument between the vertical fins
;
caudal

rather short and forked
; pectoral very short, only half as long as eye.

Scales small, cycloid, each with a longitudinal keel, and not spinigerous,

as in Macrurus, but simple, as in the keeled scales of a snake; the stria-

tions, instead of continually crossing the scale, are interrupted by the

raised median line
;
head entirely scaleless

;
lateral line straight, running

along the middle of the body and tail, and composed of very small

pores. Brown
; head, pectoral region, the vent, and fringes of the caudal

peduncle, black. Length 5 inches. Mid-Atlantic, Challenger Station

107, in 1,500 fathoms
;
also in the Arabian Sea. (a, without

; 7rof, foot
;

aTrouf, without feet, the ventrals being wanting.)

Ptatytroctei apiu, Gi'NTHER, Ann. and Mag. Nat. Hist., IT, 1878, 249, Mid-Atlantic ; 'Coll.

Challenger); GUNTHER, Challenger Report, xxn, pi. LVIII, fig. A, 229, 1887 ; ALCOCK, Ann.

and Mag. Nat. Hist., vi, n, 1890, 307
;
GOODE & BEAN, Oceanic Ichthyology, 46, 1895.

230. ALEPOSOMUS, Gill.

Ahposomus, GILL, American Naturalist, xvm, 1884, 433, (copei).

Body elongate, scaleless
;
skin thick, finely rugose, with a considerable

number of small nodules upon the belly, and sometimes also upon the

sides and the lower part of the head. Lateral line wanting Mouth mod-

erate, with minute teeth upon the mandible and premaxillary ; pala-

tines, tongue, and pharyngeal bones probably toothless. Dorsal and

anal fins opposite, similar in form and equal in length ;
caudal probably

forked. Vent behind the middle of the body. Gill openings wide. Deep
sea; two species known, (a, without; /leTrof, scale or husk

; (Tw^/a, body.)

754. ALEPOSOMUS COPEI, Gill.

Head 3f; depth 5$; eye 2 in head. Body compressed, its outlines

sloping from head to middle of caudal peduncle. Snout short, declivous,

its length the horizontal diameter of the eye and about that

of head. Mandible scarcely extending beyond upper jaw ; maxillary

extending to vertical from middle of orbit. Small teeth upon mandi-

ble and premaxillary. Eye very large, its upper outline not projecting

above the dorsal profile, as in A. socialis (Vaillant). Gill opening

large. Skin thick, slimy; no lateral line distinguishable; no scales

present, but numerous tubercles upon the sides of the body ;
none per-

ceptible on the head. Vent midway between origin of ventral and tip

of last dorsal ray. Dorsal origin equidistant from the gill opening and

the base of the middle caudal rays ; highest in its middle portion, round-

ing forward and behind; anal inserted immediately under the dorsal,

similar in shape and equal in extent; caudal, though mutilated,

undoubtedly emarginate, and probably forked. Accessory rays (charac-
teristic not only of Aleposomus but of Xenodermichtliys} not conspicuous;

pectoral inserted very low down, close to the posterior angle of the pre-

opercular flap, and appearing to have been feeble, its diameter not much

greater than half the diameter of the eye ;
ventral origin equidistant

between posterior margin of eye and base of last dorsal ray. Color

uniform blackish.
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A single specimen, 3J inches in length, was obtained by the Albatross at

station 2099 in 37 12' 20" N. latitude, 69 39' W. longitude, at a depth
of 2,949 fathoms. (Named for Prof. Edward Drinker Cope, one of the

most able and productive of living workers in ichthyology.)

Aleposomus copei, GILL, American Naturalist, xvm, 1884, 443, Gulf Stream ; (Type, No. 33551.)

GOODE & BEAN. Oceanic Ichthyology, 47, fig. 51, 1895.

Family LXIV. SALMONID^.

(THE SALMON FAMILY.)

Body oblong or elongate, covered with cycloid scales. Head naked.

Mouth terminal, large or small, varying much, in the different genera ;

maxillary forming the lateral margin of the upper jaw, provided with a

supplemental bone
; premaxillaries not protractile. Teeth various, some-

times wanting. Gills 4, a slit behind the fourth. Pseudobranchise

present. Gill rakers various
; gill membranes not connected, free from

the isthmus
; branchiostegals 10 to 20. No barbels. Dorsal usually

nearly median, not greatly elongate, its rays 9 to 15, only one or two of

the anterior simple or rudimentary, the others branched; adipose fin

present; caudal fin forked; anal fin moderate or rather long; ventrals

moderate, nearly median
; pectorals placed low. Lateral line pres-

ent. Abdomen rounded in outline. Parietals not in contact, sepa-

rated at middle by the intervention of the supraoccipital, which connects

with the frontals
; epipleural appendages not developed. Air bladder

large, stomach siphonal; pyloric coeca very numerous. Ova large,

falling into the cavity of the abdomen before exclusion. Genera 10.

Species about 70. As now restricted, this is no longer one of the large

families of fishes, but in beauty, activity, gaminess, and quality as food,

and even in size of individuals, different members of the group stand

easily with the first among fishes. The Salmonidce are confined to the

northern regions, and north of about 40 N., everywhere abundant

where suitable waters occur. Some of the species, especially the larger

ones, are marine and anadromous, living and growing in the sea, and

entering fresh waters to spawn. Still others live in running brooks,

entering lakes or the sea as occasion serves, but not habitually doing so.

Others again are lake fishes, approaching the shore, or entering brooks

in the spawning season, at other times retiring to waters of considerable

depth. Some of them are active, voracious and gamy, while others are

comparatively defenseless and will not take the hook. The large size of

the eggs and their lack of adhesiveness, with the ease by which the eggs

may be impregnated, render the Salmon and Trout especially adapted
for artificial culture. The Salmonidw are of comparatively recent evolu-

tion, none of them occurring as fossils, unless it be in recent deposits.

The instability of the specific forms and the lack of sharply defined spe-
cific characters may be in part attributed to their recent origin, as Dr.

Gunther has suggested. ( Salmonidw, part, Giinther, Cat., vi, 1-202, 1866.)
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OQREOONINJK :

a. Mouth not deeply cleft, the maxillary broad, the mandible articulating with the quadrate

bone under or before the eye. Dentition more or lees feeble or incomplete ; scales

moderate or large ;
anal fin rather long ; species imperfectly anadromous, or confined

to rivers or lakes, their life lasting more than one year.

b. Jaws toothless or nearly so
;
scales large ; maxillary short and broad, with a broad

supplemental bone.

c. Premaxillaries broad, with the cutting edge nearly vertical or directed backward,
the lower jaw short and more or less included

;
cleft of mouth short.

COREGONUS, 231.

cc. Premaxillaries with the cutting edge nearly horizontal and directed forward
;

lower jaw long, projecting beyond upper ;
cleft of mouth rather long.

ARGYROSOMUS, 232.

l>b. Jaws, vomer, palatines, and tongue with bands of teeth
; maxillary very long ;

lower

jaw prominent ;
anal fin elongate ;

scales moderate. STENODUS, 233.

SALMONIN.K :

aa. Mouth deeply cleft, the long lower jaw articulating with the quadrate bone behind the

eyes, the maxillaries rather narrow. Dentition strong and complete ;
conical teeth

on jaws, vomer, and palatines ; tongue with two series of strong teeth (sometimes
deciduous in very old specimens); scales small.

rf. Anal fin elongate, of 14 to 17 rays ;
vomer narrow, long, flat, with weak teeth

; species

spotted with black, if at all. ONCORHYNCHUS, 234.

<W. Anal fin short, of 9 to 12 developed rays.

e. Vomer flat, its toothed surface plane ;
teeth on the shaft of the vomer in alterna-

ting rows or in one zigzag row, those on the shaft placed directly on the surface

of the bone, not on a free crest; posterior vomerine teeth sometimes deciduous;

species black-spotted. SALMO, 235.

ee. Vomer boat-shaped, the shaft strongly depressed, without teeth
; scales very small,

about 200 in the course of the lateral line
; species not auadromous; spotted

with red or gray.

/. Vomer with a raised crest, extending backward from the head of the bone,
free from its shaft, this crest armed with strong teeth

; hyoid bone with a

broad band of strong teeth
; species spotted with gray, without bright

colors. CRISTIVOMER, 236.

/. Vomer without raised crest, only the head being toothed
; hyoid bone with

very weak teeth or none
; species red-spotted, the lower fins with bright

edgings. SALVELINUS, 237.

231. COREGONUS (Artedi) Linnaius.

(WHITEFISHES.)

CoregomiK, ARTEIM, Genera Piscium, 9, 1738.

Corei/tmi, LINN^US, Syst. Nat., Ed. x, 1758, 310, (lavaretus).

Tripteranotus, LACPDE, Hist. Nat. Poiss., v, 48, 1803, (haulin= lavaretm).

< 'on'<jnus, LACPEDE, Hist. Nat. Poiss., v, 2G3, 1803, (lavarc(ns).

Coregonus, CUVIER, Regne Animal, Ed. I, 162, 1817, (lltyiiitillu*, lavaretus, etc.; restricted in Ed. 2,

to lavaretus).

Prosop'mm, MILNER, in JORDAN, Man. Vert., Ed. 2, 361, 1878, (quadrilateralis).

Body oblong or elongate, compressed. Head more or less conic, com-

pressed, the snout more or less projecting beyond the lower jaw. Mouth

small, the maxillary short, not extending beyond the orbit, with a well-

developed supplemental bone. Teeth extremely minute, if present.
Scales moderate, thin, cycloid, rather firm. Dorsal fin moderate

;
caudal

fin deeply forked, anal fin somewhat elongate ;
ventrals well developed.

Pseudobranchiai large. Gill rakers varying from short and thickish to long
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and slender. Air bladder very large. Vertebrae 56 to 60. Stomach horse-

shoe-shaped, with many (about 100) pyloric coeca. Ova small. Species

about 15, inhabiting the clear lakes of northern Europe, Asia, and

America, in Arctic regions descending to the sea. Most of them spawn in

late fall or winter near the shore, at other seasons often frequenting con-

siderable depths. The number of distinct species of Coregonus has been

overestimated by many writers. The geographical range and range of

variation of each one are much wider than has hitherto been generally

supposed.* The species are highly valued for food, the flesh being gen-

erally pale and of fine flavor. The coloration is very uniform
;
bluish

olivaceous above
;
the sides and below silvery. ( Coregonus, a name used by

Artedi for t'he European lavaret, or whitefish, Coregonus lavaretus, from

Koprj, the pupil of the eye ; yuvia, angle;
"
quia pupilla anteriore parte in

angulum- acutum procurrit." Artedi.)

PEOSOPIUM (irpoo-taniov, a mask, from the large preorbitals) :

a. Gill rakers Bhort, thickish, about 12 to 16 in number on the lower limb of the arch; max-

illary short, broad, not reaching eye, the supplemental bone mostly narrow and

Bharply elliptical; mouth small.

b. Mouth comparatively large, the maxillary about 4 in head; gill rakers very short and

thick, 10 -f 16; body oblong, the back not elevated.

c. Scales large, 60 to 63 in lateral line; snout blunt and decurved. COULTERII, 7^5.

cc. Scales small, 72 to 90 in lateral line.

(7. Supplemental bone of maxillary rather narrow; scales 83 to 90.

e. Head moderate, blunt anteriorly, 4% to 5 in body; tip of snout below

level of eye; gill rakers short, 9 + 15; lower fins pale.

WILLIAMSONI, 756.

ee. Head very short, blunt, 5% in body; gill rakers short and slender, about

7 + 14; fins all blackish. KENNICOTTI, 757.

<M. Supplemental bone of maxillary very broad, semicircular; scales 72 to 80.

RICHARDSON1I, 758.

bb. Mouth small, the maxillary 5 to 5% in head; gill rakers shorter and thicker, about

7 + 10, about 5 in eye, fewer than in C. williamsoni. Body elongate, the back not

elevated nor much compressed. QUADRILATERALIS, 759.

COREGONUS:

aa. Gill rakers numerous, long and slender, 17 to 20 on the lower limb of the arch; preorbi-

tal long and narrow; maxillary rather long, more than % head, the supplemental
bone ovate.

/. Tongue toothless or nearly so; back ele.vated; head very low and short, especially in

old examples.

g. Back elevated, but not greatly compressed; supplemental bone of maxillary

nearly twice as long as deep. CLUPEIFORMIS, 760.

gg. Back elevated and much compressed; supplemental bone of maxillary more than

% as deep as long; gill rakers about 26. NELSONII, 761.

ff. Tongue with 3 series of small teeth; body elongate, compressed; lower jaw slightly

included.

h. Gill rakers short and few, about 10 + 15, the longest about 2 in eye.

LABRADORICUS, 762.

Subgenus P OSOPIUM, Milner.

755. COREGONUS COULTERII, Eigenmann & Eigenmann.

Head 4$ to 5
; depth 4i to 5i ; eye 4

;
snout 4. D. 10 or 11

;
A. 10 or 11

;

scales 8-60 to 63-6. Form rather heavy, little elevated; the snout broad,

*For a useful analytical key to the species of Coregonus, see Bean, in Trans. Amer. Fish
Cultural Ass'n, 13th annual meeting, 1884, 33.
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very blunt and decurved
; greatest depth of head equal to its length less

the opercle. Mouth low, the snout but little projecting, maxillary reach-

ing eye in larger specimens, further in the smaller ones
; supplemental

bone a crescent
; gill rakers much as in Coregonus wilUamsoni

;
scales

large. Dull silvery. Head waters of the Columbia River. A small

species, not exceeding 8 inches in length, closely related to Coregonus

u'HUamsoni, but with larger scales. (Named for Dr. John Merle Coulter,

the well-known botanist.)

Coregonus coulter
ii,

EIGEXMANN & EIGENMANN, American Naturalist, November, 1892, 961,

Kicking Horse River, at Field, British Columbia, one of the head streams of the

Columbia River. (Typo, No. 44875. Coll. Eigeumann.)

756. COREGONUS WILLIAMSONI, Girard.

(ROCKY MOUNTAIN WHJTEFISH ; "MOUNTAIN HERRING.")

Head 4| to 5
; depth 4 to 5

; eye 4. D. 11 to 14
;
A. 11 to 13

;
scales 8 to

10-83 to 87-7 to 10. Body oblong, rather deeper than in Coregonus quadri-

lateralis, but little compressed. Head shortish, conic, the profile more

abruptly decurved than in the other species. Snout compressed and

somewhat pointed at tip, which is entirely below the level of the eye ; pre-

orbital broad, width of eye. Maxillary short and very broad, reaching

just about to the anterior margin of eye ; therefore, apparently longer

than in related species, owing to the shortness of the snout
; supple-

mental bone narrow
; maxillary contained 4 times in the length of the

head
j
mandible 3 times. Pectoral 1 in head

;
ventral 1| ; longest dorsal

ray H. Snout in the males produced, pig-like, in the breeding season.

Adipose fin very large, extending behind anal, (rill rakers short and

thick, shorter than pupil, about 9 -f- 15. Color bluish above, sides silvery ;

breeding males with the under parts white
;
all the fins tipped with black,

caudal and adipose fins steel-blue. Scales on sides strongly tuberculate

in bre'eding males. Length about a foot. Clear streams from the

Rocky Mountains to the Pacific, the easternmost records being from Chief

Mountain Lake at the head of the Saskatchewan in Montana (as type of

Coregonus couesii) ;
abundant in the Great Basin, and northwestward on

both sides of the Cascade Range; found more often in clear brooks and

rivers than in lakes. It readily takes the fly and is an excellent food-

fish. (Named for Lieut. R. S. Williamson, in charge of one division of

the United States Pacific Railroad explorations.)

Coregonus u-illiamsoni, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 136, Des Chutes River, Ore-

gon ; GUNTHER, Cat., vi, 187, 1866
;
JORDAN & GILBERT, Synopsis, 297, 1883

;
B. A. BEAN,

in GILBERT & EVERMANN, Bull. U. S. Fish Comm., xiv, 1894, 55, pi. ix, fig. 3.

Coregonus couesii, MILNER, Rept. U. S. Fish Comm. for 1872-73 (1874), 88, Chief Mountain

Lake, Montana ; (Type, No. 14146. Coll. Coues) ;
JORDAN & GILBERT, Synopsis, 297, 1883.

Prosopium couesii, MILNER, iu JORDAN, Man. Vert., Ed. 2, 362, 1878.

Represented in the Madison and Yellowstone rivers and other tribu-

taries of the Upper Missouri by

766a. COREGONUS WILLIAMSONI CISMONTANUS, Jordan.

Slenderer, with lower fins. Head 5 in length ; depth 5 to 5i ; pectoral

1| in head
;
ventral If ; longest dorsal ray 1|. Scales 90. Otherwise like

the typical form, (cismontanus, this side of the mountains.)
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Coregonus williamsoni cismontanus, JORDAN, Bull. U. S. Fieh Comm., ix, 1889, 49, pi. 9, figs. 8, 9,

Horsethief Creek, a tributary of Madison River, Montana. (Coll. E. R. Lucas.)

757. COREGONUS KENNICOTTI, Milner.

(BROAD WHITEFISH
;
MUKSUN OF THE RUSSIANS.)

Head small, 5f; depth about 4f. D. 11; A. 14; scales 10-87 to 90-10.

Eye moderate, shorter than snout, 5 in head, 1* in interorbital space.

Scales small, adherent, very regularly imbricated. Head very blunt,

premaxillaries wide and vertically placed. Mouth inferior, with the

high blunt snout but little projecting. Maxillary reaching slightly

beyond the vertical from front of eye, its length, measured from its

anterior articulation, equal to length of snout, and contained 4| times

in the head ( =4 in head when measured from tip of snout); maxillary

broadly ovate, apparently slenderer than in C. richardsonii as figured by

Giinther, and with different outlines. Preorbital narrow, its greatest

width contained 5 times in its length, and 3i times in diameter of eye;

width of supraorbital bone f its length. Gill rakers 6 or 7 -f- 14, short

and slender, tapering to a slender flexible point, the longest f diameter

of pupil. Hyoid bone with a round patch of weak, bristle-like teeth;

these are very similar to those found in Stenodus, and are disposed in

longitudinal series. Vertical height of head at nape less than length of

head by i diameter of eye ;
distance from tip of snout to nape i distance

from nape to front of dorsal
;
front of dorsal nearer snout than base of

median caudal rays by length of snout and eye. Adipose fin large, a

wide strip at base covered with small, regularly imbricated scales;

inserted over last rays of anal, extending but slightly behind last anal

ray ;
ventrals reaching halfway to front of anal

; height of dorsal equal to

length of head without snout. Color must have been very dark in life ;

fins all blackish, in spirits, with a bluish tinge; traces of what may
have been blackish spots and vermiculations are discernible on basal

portion of dorsal and anal fins. The above description from a specimen
obtained by Miss Elizabeth Taylor in Great Bear Lake. The type of

C. Jcennicotti (No. 8971, Fort Good Hope, British America) possesses the

following characters : This specimen is a skin 21 inches long. Length of

head 3i inches; tip of snout to end of maxillary i inch; diameter of

eye (not orbit) i inch
; length of longest gill raker & inch. Maxillary

contained 4^- times in head
; longest gill raker 3 times

;
width of pre-

orbital 2| times, in eye. Number of gill rakers 7 -f 13. Scales 10-90-10.

This species seems closely related to Coregonus richardsonii, Giinther,

with which it may prove identical. As Dr. Bean has already noticed,

Giinther's description includes no account of the gill rakers, which may
be long and numerous, as in C. clupeiformis, but indicates a fish with a

longer snout, and a broader supplementary maxillary bone. (Gilbert.)

Mackenzie and Yukon rivers
; locally abundant. (Named for Robert Ken-

nicott, discoverer of the species, one of the first American naturalists to

visit Alaska.)

t Salmo lavaretus, Tar. muchsun, PALLAS, Reise, in, 705, about 1780.

? Salmo mwfcswn, P AS, Zoogr. Rosso-Asiat., in, 398, 1811.
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< V. ,/,-)! HS k,-nnicntfi, MILNER, in JORDAN & GILBERT, Synopsis, 298, 1883, Fort Good Hope,
British America. (Type, No. 8971. Coll. Kennicott); GILBERT, Bull. U. S. Fish Comm.,

xiv, 1894, 23.

758. COREGONUS RICHARDSONII, Giinther.

B. 9
;
D. 13

;
A. 13

;
scales 10-72 to 80-12. Very similar in form to C. clupei-

formi-8. Snout of moderate length, obliquely truncated, with the upper

jaw projecting beyond the lower; eye shorter than the snout
; maxillary

extending to anterior edge of the eye, its length 4 in head. Supple-

mentary bone of the maxillary short, broad, semicircular. Length of

mandible a little less than least depth of tail. Pectoral longer than

head, without snout. Arctic North America. (Giinther.) A doubtful

species, perhaps identical with Coregonus kennlcotti, or possibly with

Coregonus nelsonii. (Named for John Richardson, the accomplished author

of the Fauna Boreali-Americana.)

Coregonus richardsonii, GUNTHER, Cat., vi, 185, 1866, exact locality unknown

759. COREGONUS QUADRILATERALIS, Richardson.

(PILOT-FISH ;
MENOMINEE WHITEFISH

;
SHAD-WAITER

;
ROUND WHITEFISH.)

Head 5; depth 4f ; eye 5*. D. 11; A. 10; scales 9-80 to 90-8. Body
elongate, not elevated nor much compressed, the back rather broad, the

form more terete than in any of the other species. Mouth very small

and narrow, inferior, the broad maxillary not reaching to opposite the

eye, 5J in head. Head long, the snout compressed and bluntly pointed,
its tip not below level of eye ; profile not strongly decurved. Preorbital

wider than pupil. Mandible originating under middle of eye, 3^-in head.

Adipose fin small. Gill rakers short and stoutish, about 7 -f- 10 in number,
4 to 5 in eye, but rather longer than in C. williamsoni. Color dark bluish

above, silvery below. Length a foot or more. Lakes of New England
and the Great Lakes, northwestward to Alaska, as far south as Yukon

River; abundant in cold, deep waters, (quadrilateralis, four-sided.)

Coregonus quadrilateralis, RICHARDSON, Franklin's Journ., 1828, 714, Fort Enterprise, British

America; GUNTHER, Cat., 176, 1866; JORDAN & GILBERT, Synopsis, 298, 1883.

Coregonus novie-angelise, PRESCOTT, Amer. Journ. Sci. Arts, xi, 1851, 342, Lake Winnipiseogee,
New Hampshire; GUNTHER, Cat., 186, 1866.

Subgenus COREGONUS.

760. COREGONUS CLUPEIFORMIS (Mitchill).

(COMMON WHITEFISH.)

Head 5
; depth 3 to 4

; eye large, 4 to 5. D. 11
;
A. 11

;
scales 8-74-9.

Vertebra? 59. Body oblong, compressed, always more or less elevated,

and becoming notably so in the adult. Head comparatively small and

short, the snout bluntish, obliquely truncated ; tip of snout on level of

lower edge- of pupil; width of preorbital less than half that of pupil.

Maxillary reaching past front of orbit, about 4 in head. Gill rakers mod-

erate, i diameter of eye, usually about 10 -f- 17 to 19. Color olivaceous

above
;
sides white, but not silvery ;

lower fins sometimes dusky. Length
2 feet or more. Great Lakes and neighboring waters, rarely ascending

streams; not in Alaska nor Arctic America; the best known and most

F. N.A. 31
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highly valued of the American whitefishes. It feeds on minute organ-
isms. This species, like others of wide distribution, is subject to con-

siderable variations, dependent on food, waters, etc. One of these is the

so-called Otsego Bass, var. otsego (Clinton), a form landlocked in Otsego
Lake at the head of the Susquehanna River. (Clupea, a shad or herring;

forma, shape.)
Salmo clupeiformis, MITCHILL, Ainer. Month. Mag., u, 1818, 321, Sault Ste. Marie.

Coregonus albus, LE SUEUR, Journ. Ac. Nat. Sci. Phila., i, 1818, 231, Lake Erie to Arctic Sea;

GUNTHER, Cat., vi, 184, 18GG, and of many authors.

Coregonus otsego, the "Otsego Lake Bass," DEWirr CLINTON, Mod. & Phil. Register, in, 188,

about 1814; Otsego Lake ;
a landlocked form.

Coregonus sapidissimuz, AGASSIZ, Lake Superior, 344, 1850, Lake Superior.

Coregonus latior, AGASSIZ, Lake Superior, 348, 1850, Lake Superior.

Coregonus clupeiformis, JORDAN & GILBERT, Synopsis, 299, 1883.

761. COREGONUS NELSONII, Bean.

(HUMPBACK WHITEFISH.)

Head 5; depth 4. D. 12; A. 12; scales 10-88-8. Allied to Coregonus

clupeiformis, but distinguished by its arched and compressed back
;
snout

not very blunt. Maxillary 4 in head, reaching front of eye. Gill rakers

moderate, a little more than half eye, about 26 in number; ventrals a

little nearer snout than base of caudal. Coloration plain. Alaska, from

Bristol Bay northward, common ;
a bony species of inferior flavor. ( Bean. )

(Named for Edward W. Nelson, its discoverer, the well-known ornitholo-

gist, who collected largely in Alaska.)

Coregonus nelsonii, BEAN, Proc. U. S. Nat. Mus., 1884, 48, Nulato, Alaska. (Type, No. 29903.

Coll. Nelson.)

762. COREGONUS LABRADORICUS, Richardson.

(SAULT WHITEFISH
; MUSQUAW RIVEE WHITEFISH

;
WHITING OF LAKE WINNIPISEOGEE.)

Head 5; depth 3^ to 4; eye large, 4i to 5; snout 41 to 5. D. 11 or 12; A.

11 or 12; scales 10-71 to 76-9. Gill rakers short, about 2 to 21 in eye,

10 -f- 15 or 16. Body rather elongate, compressed, the back not elevated.

Head rather small and slender, compressed. Distance from tip of snout

to occiput about 2| in distance from occiput to origin of dorsal fin.

Mouth rather small, the lower jaw short, the snout projecting; the

maxillary reaching front of pupil ; maxillary bone broad, rather short,
its supplementary piece ovate. Mandible reaching middle of eye. Tongue
with about three series of small teeth. Supraorbital bone narrow. Dorsal

fin high in front, the last rays short. Bluish-black above; silvery below;
scales with dark punctulations on the edges; fins all dusky, pectorals
and ventrals pale at base. Length 21 inches. Winnipeg and Great Lakes

region to the lakes of the Adirondacks and White Mountains, and north-

eastward
; generally abundant in cold, clear lakes and large streams;

abundant at the Sault Ste. Marie
;
a species of good flavor, valued as food.

A variable species, perhaps containing several recognizable subspecies.

Coregonus labradoricm, RICHARDSON, Fauna Bor.-Amer., in, 206, 1836, Musquaw River, Lab-
rador ; GUNTHER, Cat., vi, 176, 1866

;
JORDAN & GILBERT. Synopsis, 299, 1883.

?J Coregonus angusticeps, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxi, 534, 1848, Saskatch-
ewan River

; description brief and erroneous.

Coregonus neohantoniensis, PRESCOTT, Amer. Journ. Sci. Arts, xi, 1851, 343, Lake Winnipiseogee,
New Hampshire.
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232. ARGYROSOMUS, Agassiz.

(ClSCOES.)

Argyrosomus, AOASSIZ, Lake Superior, 339, 1850, (dupeiformis
~

artedi).

Allosonim, JORDAN, Manual Vertebrates, Ed. 2, 301, 1878, (tullibee).

This genus is very close to Coregonus, from which it differs in the

larger mouth and more produced jaws, the premaxillaries being placed

nearly horizontally, and the lower jaw decidedly projecting beyond them.

Gill rakers very long and slender, about 30 on lower limb. Vertebras 55.

These characters are associated with the greater voracity and, in general,

greater activity of the species of Argyrosomus. The species are numerous

in the northern parts of Europe, Asia, and North America, and all are

valued as food, (apyvpbc, silver; crd>//a, body.)

ARGYROSOMUS :

a. Body elongate, herring-shaped; scales small, uniform, the free edges convex.

b. Lower fins pale or merely tipped with dusky ;
scales punctate with dark points.

c. Eye large, not much, if any, shorter than snout in adult, its length 3% to 4% in

head.

d. Head long, 4 in body; body slender, its depth 5 to 6 in length; distance from

occiput to snout 2% in distance from occiput to dorsal; teeth on tongue;

maxillary 3 in head. OSMERIFORMIS, 763.

dd. Head long, 4% in length; distance from occiput to tip of snout nearly half its

distance to front of dorsal fin
; pectorals short, reaching about half way

to ventrals.

e. Maxillary 3^ to 3% in head; lower jaw projecting; gill rakers long and

numerous, about 16 + 30. ARTEDI, 764.

ee. Maxillary longer, 2| to 3 in head; gill rakers fewer, about 14 + 25.

HOYI, 765.

ddd. Head shorter, about 5 in length; distance from occiput to tip of snout about

distance to front of dorsal fin; pectorals long, reaching more than

half way to ventrals; maxillary 3% in head. PUSILLUS, 766.

cc. Eye small, shorter than snout, about 5 times in length of head.

/. Head short, about 5 in length.

g. Body rather slender, the depth equal to length of head; distance from occi-

put to snout 2% to 2% in its distance from dorsal; base of dorsal short.

LUCIDUS, 767.

gg. Body deep, the depth in adult greater than length of head; distance from

occiput to snout 2% to 2}/ in distance from occiput to dorsal; base of

dorsal longer. LAURETTA, 768.

ff. Head long, 4 to 4% in length; lower jaw strong.

h. Maxillary very long, 2% in head; lower jaw much projecting; gill rakers

about 15 + 28; distance from snout to occiput 2 in distance from

occiput to dorsal; mouth larger than in A. artedi or in related species.

PROGNATHUS, 769.

bb. Lower fins all blue-black; body robust; mouth large; gill rakers numerous, 18 +30;

eye large, 4 in head. NIGRIPINNIS, 770.

ALLOSOMUS (aAAo?, different; <ra>ju.a, body):

aa. Body short, deep, compressed, the curve of back similar to that of the belly; scales large,

larger forward and closely imbricated, the free margin little convex.

i. Jaws equal when closed or lower slightly projecting; depth 3 in length; mouth rather

small; maxillary 3% in head; eye 4% in head; gill rakers about 16 + 31, long and

slender, about equal to eye. TULLIBEE, 771.
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Subgenus ARGYROSOMUS.

763. ARGYROSOMUS OSMERIFORMIS (H. M. Smith).

(SMELT OF THE NEW YORK LAKES.)

Head 4; depth 5 to 6
; eye 4. D. 9

;
A. 13; scales 9-83-10. Body

elongate, slender, back not elevated. Head rather large, its width equal
to half its length. Length of top of head 2 in distance from occiput to

dorsal; greatest depth considerably less than length of head. Eye
large, equal to snout. Gill rakers very long and slender, ae long as eye,
20+ 35. Dorsal fin rather high, its height equal to depth of body and
li times length of base of fin

;
its origin nearer base of caudal than snout,

its free margin nearly vertical, straight; longest anal ray length of

base of fin
;
ventral long, equal to height of dorsal, its length equal to

f of distance from ventral origin to vent; ventral origin midway
between base of caudal and pupil; adipose dorsal long and slender,
of same width throughout, its width \ its length. Mouth large,
the lower jaw projecting, the snout straight ; maxillary contained 3 times

in length of head, its posterior edge extending to line drawn vertically

through the anterior margin of pupil ;
mandible i the length of

head, its angle under the pupil. Teeth present on the tongue. Color

above grayish silvery, sides bright silvery ;
below white

; tips of dorsal

and caudal dark. Length 10 inches. Lakes of central New York, known
from Seneca Lake and Skaneateles Lake. (Smith.) (Osmerus, a smelt,

forma, form
;
in allusion to the general shape of the fish, which is known

as " smelt" in parts of New York.)

Coregonus hoyi, BEAN, Proc. TJ. S. Nat. Mus., 1882, 658, not of GILL; GOODE, Hist. Aquatic

Animals, pi. 197 B, 1884
;
not of text.

Coregonus osmeriformis, HUGH M. SMITH, Bull. U. S. Fish Comm., xiv, 1894, pi. 1, 2, Seneca
Lake and Skaneateles Lake, New York. (Type, Nos. 32162 and 32165. Coll. Prof. H.

L. Smith and J. C. Willetts.)

764. ARGYROSOMUS ARTEDI (Le Sueur).

(Cisco ;
LAKE HERRING

;
MICHIGAN HERRING.)

Head 4| ; depth 4|; eye 4 to 4. D. 10; A. 12; scales 8-75 to 90-7, 10

rows under base of dorsal
;
vertebrae about 60. Body elongate, com-

pressed, not elevated. Head compressed, somewhat pointed, rather long,
the distance from occiput to tip of snout usually a little less than half

the distance from occiput to dorsal fin. Mouth rather large, the maxil-

lary reaching not quite to the middle of the pupil, 3i to 3 in head
;

the mandible 2 in head. Preorbital bone long and slender
;
suborbital

broad
; supraorbital nearly as long as eye, about four times as long as broad.

Gill rakers very long and slender, as in Clupea, 15 to 17 -f- 28 to 34, the

longest If in eye. Dorsal fin high, its rays rapidly shortened. Bluish

black or greenish above; sides silvery, scales with dark specks; fine

mostly pale, the lower dusky-tinged. Length 12 inches. Great Lakes
and neighboring waters, not in Alaska nor Arctic America

; very abun-

dant, usually frequenting shallow waters. An active, voracious fish,

valued as food. (Named for Petrus Artedi, the " Father of Ichthyology,"
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the associate of Linnaeus, and perhaps the ablest systematic zoologist of

the 18th century.)

Coregonus artedi, LE SDEUR, Journ. Ac. Nat. Sci. Phila., i, 1818, 231, Lake Erie; Niagara
River

;
JORDAN & GILBERT, Synopsis, 301, 1883.

Coregomis clupeiformis, GUNTHER, Cat., vi, 198, 1866, and of many authors, but not Salmo

chqieiformis, of MiTCHlLL.

Salmo (Coregonus) Jiarengns, RICHARDSON, Fauna Bor.-Amer., in, 210, 1836, Lake Huron.

CoregoHus harengus, GUNTIIEK, Cat., vi, 199, 1866.

Represented in numerous small lakes in Indiana and Wisconsin (Tip-

pecanoe, Geneva, Oconomowoc, La Belle, etc.), by the slightly modified

764a. ARGYROSOMUS ARTEDI SISCO, Jordan.

(Sisco OF LAKE TIPPECANOE.)

Smaller than the Lake Cisco, but superior as food; living in deep waters,

except in December, when it ascends brooks to spawn. (Sisco or Cisco, a

vernacular name, probably Indian.)

Argyrosomus mco, JORDAN, Amer. Nat., 1875, 136, Lake Tippecanoe, Warsaw, Indiana.

(Coll. Judge J. H/ Carpenter.)

765. ARGYROSOMUS HOYI, Gill.

(MOON-EYE Cisco
;
Cisco OF LAKE MICHIGAN; KIEYE OF LAKE MICHIGAN.)

Head 4i; depth 4|; eye 4 5
L to 4; snout 3| to 3^ ; maxillary 2 to Sin

head, reaching to vertical of middle of pupil. D. 10; A. 11 or 12; scales

8 or 9-73 to 80--7. Gill rakers 14 -f 25 or 26, slender, about 2 in eye.
Vertebras 58

; branchiostegals 8 or 9. Body rather elongate, compressed,
the back somewhat elevated. Mouth rather large, subterminal, the lower

jaw shorter than upper, even when the mouth is open; tip of muzzle
rather bluntly truncate, somewhat as in a true Coregonus] mandible

nearly reaching posterior edge of eye, 2 in head. Head rather long,

slender, and pointed. Supraorbital and preorbital long and narrow.

Distance from tip of snout to occiput 2 to 2| in distance from occiput to

origin of dorsal fin. Fins low
;
free margin of dorsal very oblique, the

length of the anterior rays If in head, that of the last ray less than half

length of the first; longest anal ray 2f in head and more than twice as

long as the last ray. Pseudobranchiae very large ; tongue with traces of

teeth. Color light iridescent blue on back, scales with a few fine dark

punctulations reaching about two scales below lateral line
;
sides and

under parts rich silvery, brighter than in any other of our Coregonince,
much as in Hiodon and Albula', top of head light olivaceous; cheeks sil-

very; dorsal, caudal, and pectorals with some dark on their margins;
anal and ventrals white, with some dark dustings ;

the male perhaps a

little richer, more iridescent blue on back, and with the scales a little

thicker and less closely imbricated. Length 13 inches. Deep waters of

Lake Michigan ;
one of the smallest and handsomest of Coregonince. The

only specimens known were the two sent to Dr. Gill and the one to Dr.

Jordan by Dr. Hoy, until recently rediscovered by the United States Fish

Commission, who find it to be the principal fish caught in the gill nets in

the western part of Lake Michigan. It is taken in large numbers off
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Kenosha in 90 fathoms in November during its spawning season. It is

a true Argyrosomus, though approaching Coregonus. (Named for Dr. Philo

R. Hoy, of Racine, Wisconsin, an able naturalist, who early collected

the fishes of Lake Michigan.)

Argyrosomus hoyi, GILL MS., JORDAN, American Naturalist, March, 1875, 135, Lake Michigan,

near Racine, "Wisconsin. (Type, No. 8902. Coll. Hoy.)

Coregonus hoi/i, JORDAN, Man. Vert., Ed. 2, 275, 1878; JORDAN & GILBERT, Synopsis, 299, 1883 ;

SMITH, Bull. U. S. Fish Comm., xiv, 1894, pi. 1, fig. 1, 6; not Argyrosomus hoyi, MILNER,

Eept. U. S. Fish Comm., 1872-73 (1875), 86 (which is A. prognathus), nor Coregonus hoyi,

BEAN, Proc. U. S. Nat. Mus., 1882, 658 (which is A. osmeriformis).

766. ARGYROSOMUS PTJSILLUS (Bean).

Head 5
; depth 5

; eye 3f in head. D. 10
;
A. 12

;
V. 11

;
scales 10-91-9.

Body rather elongate, compressed. Form of mouth as in A. artedi, the

lower jaw considerably projecting ; maxillary broad, with rather broad

supplemental bone, three times as long as wide, extending not quite to

middle of the very large eye, its length 3 in head
; preorbital extremely

narrow. Mandible 2i in head. Teeth none, or reduced to minute asperi-

ties on the tongue. Gill rakers numerous, very long and slender, 49 in

all. Dorsal very high, much higher than long, its last rays rapidly short-

ened, the first rays twice the length of base of fin
;
insertion of dorsal

midway between snout and middle of adipose fin
;
caudal large, well

forked
;
anal small

;
ventral inserted under middle of dorsal, very long,

length of head
; pectoral the same length. Scales as in A. artedi. Steel-

bluish above, with many dark points ; belly white
;

dorsal and caudal

mostly blackish; pectorals and ventrals tipped with black
; eye blackish,

the iris silvery. Length a foot or less. Yukon River to Bering Sea and

northward, ascending rivers, (pusillus, feeble.)

Coregonus merckii, var., BEAN, Proc. U. S. Nat. Mus., 1881, 256; JORDAN & GILBERT, Synopsis, 300,

1883
;
not of GUNTHER.

Coregonus pusillus, BEAN, Proc. U. S. Nat. Mus., 1888, 526, Kowak River, Alaska. (Type, No.

38366. Coll. Chas. H. Townsend.)

767. ARGYROSOMUS LUCIDUS (Kichardson).

(GREAT BEAR LAKE HERRING.)

Head small, 5 to 5i ; depth 4fc to 4f ; eye 5. D. 11 or 12 developed rays;

A. 11 or 12. Scales 85 to 87, 11 or 12 scales in an oblique series

downward and forward from front of dorsal to lateral line. Eye slightly

less than length of snout, 1 times in interorbital width. Body slender,

elongate, the curve of back and belly about equal, the greatest depth

exceeding length of head. The snout narrow, almost vertically truncate

when mouth is closed, the lower jaw fitting within the upper, but the

mouth not inferior. Distance from snout to nape 2| to 3 in distance

between nape and front of dorsal. The head is much smaller in one of

our specimens than in the other. Mouth oblique, with rather slender

maxillary, which extends to vertical midway between front and middle

of pupil, its length from tip to articulation equaling distance from end of

snout to front of pupil, and contained 3| to 3 in length of head. Supple-
mental maxillary bone probably broader than in A. artedi, from f to | great-

est width of maxillary. Suborbitals very narrow, their least width less
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than half diameter of pupil. Supraorbital bone large, its width 2 to 2J
in its length. Gill rakers very long and slender, the longest slightly
more than length of eye, 16+ 28 in number in each specimen. Front
of dorsal slightly nearer tip of snout than base of upper rudimentary dor-

sal rays. The fins are mutilated, so that their length can not be given.

"Adipose fin large, inserted vertically above last anal rays, its height from

tip to posterior end of base equaling vertical diameter of eye. Color sil-

very. As pointed out by Dr. Giinther, this northern form differs from A.

arledi in its shorter head and smaller eye. It seems also to have the pre-
maxillaries placed at a greater angle than in A. artedi. Mackenzie River

and tributaries. Here described from two specimens from Great Bear

Lake River, each 16 inches long, collected by Miss Elizabeth Taylor.

(lucidus, shining.)

Sahno (Coregomm) hicidus, RICHARDSON, Fauna Bor.-Amer.,m, 207, 1836, with good figure, Great
Bear Lake.

Coregonus lucidus, Gl'NTHER, Cat., vr, 198, 1866
; GILBERT, Bull. U. S. Fish Comm., xiv, 1894, 24.

768. ARGYROSOMUS LAURETTA (Bean).

Head 5; depth 4; eye 4| to 5. D. 12; A. 11; V. 12; scales 10-84 to

95-10, 84 to 87 in specimens examined. Body robust, the back elevated ;

head small and slender, the small eye not longer than snout. Distance

from nape to front of snout 2i times in its distance from dorsal. Maxil-

lary about reaching middle of eye, 3i in head, its supplemental bone half

its length; lower jaw very slightly longer than upper; mandible 2 in

head; lingual teeth present. Gill rakers long and numerous, 10 + 25;

ventral scale not half length of fin; pectorals short, not reaching half

way to ventrals. Scales smaller than in A. artedi, 16 cross series under

base of dorsal. Alaska, from Yukon River northward to Point Barrow;

generally common. Apparently very close to Argyrosomus lucidus, but the

base of the dorsal longer. (Named for Mrs. Lauretta H. Bean. )

Goregonuslaurettse, BEAN, Proc. U. S. Nat. Mus., 1881, 156, Point Barrow
;
JORDAN & GILBERT

'Synopsis, 890, 1883. (Type, Nos. 27695 and 27915. Coll. Capt. C. L. Hooper.)

769. ARGYROSOMUS PROGNATHUS (H. M. 'Smith).

(LONG JAW ; BLOATEU.)

Head 4^; depth 3i to 4; eye 5. D. 9 or 10; A. 10 to 12. Eye rather

small, li in snout, 1^ in interorbital space, li in suborbital space. Scales

9-75-8. Body oblong, much compressed, back elevated, tapering rather

sharply towards the narrow caudal peduncle, the adult fish having a

slight nuchal hump as in C. clupeiformis. Mouth large and strong ;
snout

straight, its tip on level with lower edge of pupil. Top of head 2 in

distance from occiput to front of dorsal. Maxillary reaching to opposite

pupil, 2| in head, the length 3| times its greatest width ;
mandible project-

ing beyond upper jaw when mouth is closed, very long, reaching to or

* The vertical from last ray of anal traverses the posterior third of base of adipose dorsal. This
is the only respect in which our specimens fail to agree with Richardson's description. The lat-

ter states that the adipose fin is located "about its own breadth posterior to the anal," but this

can probably be accounted for by the uaturo of the specimen, Kichardsou's description being
taken from a stuffed skin. Gilbert.
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beyond posterior edge of eye, If to !$ in head. Head ofmedium size, rather

short and deep, pointed, cranial ridges prominent. Dorsal rather

high, the longest ray i longer than base of fin, contained If times

in greatest body depth, and !- times in head; free margin slightly con-

cave
; origin nearer end of snout than base of caudal. Longest anal

ray equal to base of fin and height of dorsal. Vertebrae 55. Gill

rakers slender, about 15 -f- 28, about length of eye. Adipose fin the

length of eye, its width half its length. Narrowest part of caudal pedun-
cle contained nearly four times in greatest body depth. Ventral as long
as dorsal is high, its origin midway between end of snout and' fork of

tail; pectoral as long as ventral. Lateral line straight except at origin,
where it presents a rather marked curve. Sides of body uniformly

bright silvery, with pronounced bluish reflection in life
;
the back dusky,

the under parts pure white without silvery color
;
above lateral line, the

upper and lower edges of scales are finely punctulated, central part

unmarked, producing light longitudinal stripes extending whole lengfch
of body ;

fins flesh color or pinkish in life, the dorsal and caudal usually

showing dusky edges ; postorbital area with a bright golden reflection.

Iris golden, pupil black. Length 15 inches. Lake Ontario, Lake Michi-

gan, Lake Superior, and doubtless the entire Great Lake Basin, in deep
water. (Smith.) This species and A. osmeriformis have been confounded
under the name Coregonus hoyi, though neither much resembles the

original of that name. (?rp6, forward
; yvaOoc, jaw.)

Argyrosovms hoyi, MILKER, Kept. U. S. Fish Comm., n, 1872-73 (1874), 86, Outef Island,
Lake Superior; (Coll. Milner); not of GILL.

Coregomts prognathus, HUGH M. SMITH, Bull. U. S. Fish Comm., xiv, 1894, 4, pi. 1, fig. 3, Lake

Ontario, at Wilson, New York. (Type, No. 45568. Coll. John S. Wilson.)

770. ARGYROSOMUS NIGRIPINNIS, Gill.

(BLUEFIN ; BLACKFIN.)

Head 4
; depth 4

; eye 4| . D. 12
;
A. 12

;
scales 9 or 10-73 to 77-7 or 8.

Vertebrae 57. Gill rakers about 18 + 30, rather long and slender, 1

in eye or 2 in maxillary. Lower jaw slightly projecting; the maxillary

greater than eye and reaching vertical of front of pupil. Body stout,

fusiform, compressed. Head large, stout
;
mouth large. Distance from

tip of snout to occiput about 3i in distance from snout to origin of dorsal

fin. Back not arched, profile from occiput to origin of dorsal very gently
curved. Eye rather large, longer than snout. Teeth very minute, but

appreciable on premaxillaries and tongue. Color dark bluish above
;

sides silvery, with dark punctulations ;
fins all blue-black. Length 18

inches. Deep waters of Lake Michigan and small lakes of Wisconsin
and Minnesota (Madison, Wisconsin, and Lake Miltona, Minnesota);

locally abundant. Larger than most of the other Ciscoes, and with

larger mouth than any except A. prognathus; known at once by the

black fins, (niger, black; piwna, fin.)

Argyrosomus nignpinnis, GILL MS. in MILNER, Report U. S. Fish Comm. for 1872-73 (1874), 87
t

Lake Michigan, off Racine, Wisconsin. (Coll. Dr. Hoy.)

Coregonus nigripmnis, JOEDAN, Man. Vert., Ed. 2, 275, 1878
; JOBDAN & GILBERT, Synopsis, 301, 1883
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Subgenus ALLOSOMUS, Jordan.

771. AROYROSOMUS TULLIBEE (Richardson).

(TULLIBEE; "MONGREL WHITEFISH.")

Head 4 to 4| ; depth 3 to 3i
; eye 41. D. 11 or 12; A. 11; scales

8 or 9-67 to 74-8. Gill rakers about 16 + 31, long and slender, the longest
about equal to eye. ,Body short, deep, compressed, shad-like, the dorsal

and ventral curves similar. Distance from tip of snout to occiput 2 in

distance from occiput to origin of dorsal. Caudal peduncle short and

deep. Head conic, compressed, much as in A. nigripinnis. Mouth large,

lower jaw projecting, the maxillary as long as the eye, about 3 in head,

extending past the front of eye, its supplemental bone narrowly

ovate, with prolonged point ; jaws equal when closed. Eye large, as

long as snout. Preorbital narrow
; supraorbital elongate, rectangular.

Scales anteriorly considerably enlarged, their diameter half larger than

the diameter of those on the caudal peduncle, the free margins less con-

vex than in other species. Color bluish above
;

sides white, punctate
with fine 4ts ;

each scale with a silvery area, these forming a series of

distinct longitudinal stripes. Length 18 inches. Great Lakes, Lake of

the Woods, and northward. A handsome and well-marked species.

(Tullibee, a name of Indian origin, used by the fur traders.)

Salmo (Coregomis) tullibee, RICHARDSON, Fauna Bor.-Amer., m, 201, 1836, Cumberland House,
Pine Island Lake.

Coregonus tullibee, GUNTHKR, Cat., vi, 199, 1866
;
JORDAN & GILBERT, Synopsis, 301, 1883.

Represented in small lakes of southern Michigan by

7 7 la. ARGYROSOMUS TULLIBEE BISSELLI, Bollman.

Maxillary reaching middle of eye ;
lower jaw projecting. Eye 4f in

head
;
scales 80 to 82, anteriorly scarcely larger than posteriorly. Head

4| ; depth 3. Rawson Lake and Howard Lake, Michigan. (Named for

John H. Bissell, then president of the Michigan Fish Commission.)

Coregomts tullibee bisselli, BOLLMAN, Bull. U. S. Fish Comm., viu, 1888, 223, Rawson Lake
and Howard Lake, Michigan. (Type, No. 40619. Coll. Bollman.)

233. STENODUS, Richardson.

(INCONNU.)

Stenodus* RICHARDSON, in Back's Narrative Arctic Land Expedition, Back Appendix, 521, 1836,

(mackenzii).

Luciotmtta, GUNTHER, Cat., vi, 164, 1866, (mackenzii).

Body rather elongate, little compressed. Head long, the cleft of the

mouth wide. Maxillary long, broad, lanceolate, extending far backward,
lower jaw projecting much beyond the upper. Dentition very feeble,

the teeth extremely small; maxillary toothless; vomer, palatines, and

tongue with narrow bands of minute villiform teeth. Gill rakers rigid,

* " This fish, though agreeing with the trout in the structure of the jaws, differs from all the

subgenera established by Cuvier in the Regne Animal, iu having the teeth disposed in velvet-like

bands, and broader on the vomer and palatine bones. From the crowded, minute teeth, the

name of Staiodn* 7nay be given to the subgenus of which the inconnu or Salmo mackemii is the

only ascertained species." Richardson.
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awl-shaped, rough interiorly. Brarichiostegals 10. Pyloric coeca in great
number. Dorsal fin moderate, over ventrals

;
anal rather long ; caudal

forked. Scales moderate. Coloration silvery. Migratory fishes of large

size, inhabiting the streams of Arctic America and Asia
;
intermediate

between the Whitefish and the Trout, (arevb^, narrow
; odovf, tooth.)

772. STENODUS MACKENZII (Richardson).

(INCONNU.)

Head 4f ; eye 6. D. 12; A. 14; scales 100. Eye less than snout,

nearly equaling the narrow interorbital width. Maxillary reaching a

vertical behind pupil, its length very slightly more than i head. Supple-
mental bone long and narrow, nearly as wide as the maxillary, the ante-

rior end notched, the angle above the notch sharply pointed, the lower

angle bluntly rounded. Teeth all weak and flexible, bristle-like
; present

in a narrow band in upper jaw, the band extending laterally onto prox-
imal fifth of maxillary ;

a similar narrow band anteriorly in lower jaw ;

very broad patches of similar, but slightly stiffer, teeth are present on

tongue, vomer, and palatines. Gill rakers 7 -f- 17, the one in the angle
reckoned with the vertical limb, very stiff and bony, the longest f diam-

eter of eye ; they bear in their margins two rows of very short, weak

teeth, which do not make them appreciably rough.
Here described from a specimen 32 inches long, from the delta of the

Mackenzie River, collected by Miss Elizabeth Taylor. Mackenzie River

and its tributaries below the cascades
; locally abundant and reaching a

large size, usually 5 to 15 pounds, but sometimes 30 to 40 pounds. A fair

food-fish, but the flesh is oily.* (Named for its discoverer. Alexander

Mackenzie, for whom the river was also named.)

Salmo mackenzii, RICHARDSON, Franklin's Journ., 1823, 707, Mackenzie River.

Luciolrulta mackenzii, GUNTHER, Cat., vi, 164, 1866.

Stenodus mackenzii, JORDAN & GILBERT, Synopsis, 304, 1883.

234. ONCORHYNCHUS, Suckley.

(QUINNAT SALMON.)

Oncorhynchus, SUCKLEY, Ann. Lye. Nat. Hist. N. Y., 1861, 312, (seouleri).

Hypsifario, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 330, (tennerlyi).

Body elongate, subfusiforin, or compressed. Mouth wide, the maxil-

lary long, lanceolate, usually extending beyond the eye ; jaws with

moderate teeth, which become in the adult male enormously enlarged
in front. Vomer long and narrow, flat, with a series of teeth both on
the head and the shaft, the latter series comparatively short and weak

;

palatines with a series of teeth
; tongue with a marginal series on each

side
;
teeth on vomer and tongue often lost with age ;

no teeth on the

hyoid bone. Branchiostegals more or less increased in number. Scales

moderate or small. Dorsal fin moderate
;
anal fin comparatively elongate,

*
According to Dr. Bean our species may be not distinct from the Siberian species, Stenodus

leudchthys (Guldenstadt).
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of 14 to 20 rays. Pyloric appendages in increased number. Gill rakers

rather numerous. Ova large. Sexual peculiarities very strongly devel-

oped ;
the snout in the adult males in summer and fall greatly distorted

;

the premaxillaries prolonged, hooking over the lower jaw, which in turn
is greatly elongate and somewhat hooked at tip ; the teeth on these bones
also greatly enlarged. The body becomes deep and compressed ;

a fleshy

hump is developed before the dorsal fin, and the scales of the back
become embedded in the flesh

;
the flesh, which is red and rich in spring,

becomes dry and poor. Salmon, mostly of large size, ascending the rivers

tributary to the North Pacific in North America and Asia, spawning in the

fall. Only five species are known. The genus is very close to Salmo,

differing only in the increased number of certain organs, (oy/cof ,
hook

;

/tay^of, snout.)

Concerning the habits and distribution of the salmon we quote the

following, based on the observations of Jordan & Gilbert, which has

been published elsewhere. (See
" The Salmon Family," in Jordan's

Science Sketches, 35-82, 1887, A. C. McClurg & Co., Chicago.) Some
recent observations of Dr. Gilbert and Dr. Evermann are also included :

Of the species of OncorJiynchus, the Blueback (0. nerka) predominates in Fraser River and in

the Yukon River, the Silver Salmon (0. kisutch) in Puget Sound, the Quiunat (0. tschawytscha) in

the Columbia and the Sacramento, and the Silver Salmon in most of the streams along the coast.

All the species have been seen by us in the Columbia and in Fraser River
;
all but the Blueback

in the Sacramento and in waters tributary to Puget Sound. Only the King Salmon has been

noticed south of San Francisco. Its range has been traced as far as Ventura River. Of these

species, the King Salmon and Blueback Salmon habitually "run" in the spring, the others in

the fall. The usual order of running in the rivers is as follows : nerka, tschawytscha, kisutch, gor-

buscha, keta. According to early authors, the tschawytscha precedes nerka in Kamchatka.

The economic value of the spring-running salmon is far greater than that of the other species,

because they can be captured in numbers when at their best, while the others are usually taken

only after deterioration. To this fact the worthlessness of Oncorhynchus keta, as compared with

the other species, is probably chiefly due.

The habits of the salmon in the ocean are not easily studied. King Salmon and Silver Salmon

of all sizes are taken with the seine at almost any season in Puget Sound. This would indicate

that these species do not go far from the shore. The King'Salmon takes the hook freely in

Monterey Bay, both near the shore and at a distance of 6 to 8 miles out. We have reason

to believe that these two species do not necessarily seek great depths, but probably remain not

very far from the mouth of the rivers in which they were spawned. The Blueback and the Dog
Salmon probably seek deeper water, as the former is seldom taken with the seine in the ocean,

and the latter is known to enter the Strait of Fuca at the spawning season, therefore coming

in from the open sea. The run of the "King Salmon and the Blueback begins generally at the last

of March
;

it lasts, with various modifications and interruptions, until the actual spawning season,

September to November, the time of running and the proportionate amount in each of the subor-

dinate runs varying with each different river. By the last of July only straggling Bluebacks

ca-.i be found in the lower course of any stream
;
but both in the Columbia and in the Sacramento

the Quinnat runs in considerable numbers, at least till October. In the Sacramento the run is

greatest in the fall, and more run in the summer than in spring. The spring salmon ascends

only those rivers which are fed by the melting snows from the mountains, and which have suf-

ficient volume to send their waters well out to sea. Those salmon which run in the spring are

chiefly adults (supposed to be at least three years old). Their milt and spawn are no more

developed than at the same time in others of the same species which are not to enter the rivers

until fall. It would appear that the contact with cold fresh water, when in the ocean, in some

way causes thorn to run toward it, and to run before there is any special influence to that

end exerted by the development of the organs of gene-ration. High water on any of these i ivers

in the spring is always followed by an increased run of salmon. The salmon canuers think,
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and this is probably true, that salmon which would not have run till later are brought up by the

contact with the cold water. The cause of this effect of cold fresh water is not understood.

We may call it an instinct of the salmon, which is another way of expressing our ignorance. In

general, it seems to be true that in those rivers and during those years when the sprin g run is

greatest, the fall run is least to be depended upon.

It varies for each of the different rivers, and for different parts of the same river. It doubt-

less extends from July to December. The manner of spawning is probably similar for all the

species, but we have no data for any except the Quinnat and the Kedfish. In these species the

fishes pair off; the male, with tail and snout, excavates a broad, shallow "nest " in the gravelly
bed of the stream, in rapid water, at a depth of 1 to 4 feet

;
the female deposits her eggs in

it, and after the exclusion of the milt, they cover them with stones and gravel. They then

float down the stream tail foremost. As already stated, a great majority of them die. In the

head waters of the large streams, unquestionably all die
;
in the small streams, and near the sea,

an unknown percentage probably survive. The young hatch in about sixty days.

The salmon of all kinds, in the spring, are silvery, spotted or not, according to the species,

and with the mouth about equally symmetrical in both sexes. As the spawning season

approaches the female loses her silvery color, becomes more slimy, the scales on the back partly

sink into the skin, and the flesh changes from salmon-red and becomes variously paler from the

loss of oil, the degree of paleness varying much with individuals and with inhabitants ot differ-

ent rivers. In the Sacramento the flesh of the Quinnat, in either spring or fall, is rarely pale.

In the Columbia a few with pale flesh are sometimes taken in spring, and a good many in the

fall. In Fraser River the fall run of the Quiunat is nearly worthless for canning purposes,

because so many are " white-meated." In the spring very few are "
white-meated," but the

number increases toward fall, when there is every variation, some having red streaks running

through them, others being red toward the head and pale toward the tail. The red and pale

ones can not be distinguished externally, and the color is dependent upon neither age nor sex.

There is said to be no difference in the taste, but there is no market for canned salmon not of

the conventional orange color.

As the season advances, the difference between the males and females becomes more and more

marked, and keeps pace with the development of the milt, as is shown by dissection. The males

have (1) the premaxillaries and the tip of the lower jaw more and more prolonged, both of the

jaws becoming, finally, strongly and often extravagantly hooked, so that either they shut by
the side of each other like shears, or else the mouth can not be closed. (2) The front teeth

become very long and canine-like, their growth proceeding very rapidly, until they are often

half an inch long. (3) The teeth on the vomer and tongue often disappear. (4) The body

grows more compressed and deeper at the shoulders, so that a very distinct hump is formed
;

this is more developed in Oncorhynchus gorbuscha, but is found in all. (5) The scales disappear,

especially on the back, by the growth of spongy skin. (6) The color changes from silvery to

various shades of black and red, or blotchy, according to the species. The Blueback turns rosy

or brick-red, the Dog Salmon a dull blotchy red, and the Quinnat generally blackish. The dis-

torted males are commonly considered worthless, rejected by the canners and salmon salters,

but preserved by the Indians. These changes are due solely to influences connected with the

growth of the reproductive organs. They are not in any way due to the action of fresh water.

They take place at about the same time in the adult males of all species, whether in the ocean

or in the rivers. At the time of the spring runs all are symmetrical. In the fall all males, of

whatever species, are more or less distorted. Among the Dog Salmon, which run only in the

fall, the males are hook-jawed and red-blotched when they first enter the Strait of Fuca from

the outside. The Humpback, taken in salt water about Seattle, have the same peculiarities.

The male is slab-sided, hook-billed, and distorted, and is rejected by the canners. No hook-

jawed females of any species have been seen. It is not positively known that any fully hook-

jawed old male survives the reproductive act. If any do, the jaws must resume the normal form.

On first entering a stream the salmon swim about as if playing. They always head towards

the current, and this appearance of playing may be simply due to facing the moving tide. After-

wards they enter the deepest parts of the stream and swim straight up, with few interruptions.

Their rate of travel at Sacramento is estimated by Stone at about 2 miles per day; on the Colum-

bia at about 3 miles per day. Those who enter the Columbia in the spring and ascend to the

mountain rivers of Idaho, must go at a more rapid rate than this, as they must make an average
of nearly four miles per day.
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As already stated, the<economic value of any species depends in great part on its being a "spring
salmon." It is not generally possible to capture salmon of any species in large numbers until

they have entered the rivers, and the spring salmon enter the rivers long before the growth of

the organs of reproduction has reduced the richness of the flesh. The fall salmon can not be

taken in quantity until theirflesh has deteriorated
; hence, the Dog Salmon is practically almost

worthless, except to the Indians, and the Humpback Salmon is little better. The Silver Salmon,
with the same breeding habits as the Dog Salmon, is more valuable, as it is found in the inland

waters of Puget Sound for a considerable time before the fall rains cause the fall runs, and it may
be taken in large numbers with seines before the season for entering the rivers. The Quinnat

Salmon, from its great size and abundance, is more valuable than all the other fishes on our

Pacific Coast taken together. The Blueback, similar in flesh, but much smaller and less abun-

dant, is worth much more than the combined value of the three remaining species of salmon.

The fall salmon of all species, but especially of the Dog Salmon, ascend streams but a short

distance before spawning. They seem to be in great anxiety to find fresh water, and many of

them work their way up little brooks only a few inches deep, where they perish miserably,

floundering about on the stones. Every stream, of whatever kind, has more or less of these fall

salmon.

It is the prevailing impression that the salmon have some special instinct which leads them to

return to spawn in the same spawning grounds where they were originally hatched. We fail to

find any evidence of this in the case of the Pacific Coast salmon, and we do not believe it to be

true. It seems more probably that the young salmon hatched in any river mostly remain in the

ocean, within a radius of 20, 30, or 40 miles of its mouth. These, in their movements about in

the ocean, may come into contact with the cold waters of their parent rivers, or, perhaps, of any
other river, at a considerable distance from the shore. In the case of the Qninnat and the

Blueback, their "instinct" seems to lead them to ascend these fresh waters, and, in a majority

of cases, these waters will be those in which the fishes in question were originally spawned.

Later in the season the growth of the reproductive organs leads them to approach the shore and

search for fresh waters, and still the chances are that they may find the original stream. But

undoubtedly many fall salmon ascend, or try to ascend, streams in which no salmon were ever

hatched. In little brooks about Puget Sound, where the water is not 3 inches deep, are often

found dead or dying salmon, which have entered them for the purpose of spawning. It is said

of the Russian River and other California rivers, that their mouths, in the time of low water in

summer, generally become entirely closed by sand bars, and that the salmon, in their eagerness

to ascend them, frequently fling themselves entirely out of water on the beach. But this does

not prove that the salmon are guided by a marvelous geographical instinct, which leads them

to their parent river in spite of the fact that the river can not be found. The waters of Rus-

sian River soak through these sand bars, and the salmon instinct, we think, leads them merely

to search for fresh waters. This matter is much in need of further investigation; at present,

however, we find no reason to believe that the salmon enter the Rogue River simply because

they were spawned there, or that a salmon hatched in the Clackamas River is more likely, on

that account, to return to the Clackamas than to go up the Cowlitz or the Des Chutes.

ONCORHYNCHUS :

a. Gill rakers comparatively short and few (20 to 25 in number).

b. Scales very small, more than 200 in a longitudinal series
; caudal spots large, oblong.

GORBUSCHA, 773.

bb. Scales medium, about 145 (138 to 155) in a longitudinal series
; pyloric coeca about 150.

c. Anal rays 13 or 14
;
black spots small or obsolete

; B. 13 or 14. KETA, 774.

cc. Anal rays about 16
;
back and upper fins with round black spots ;

B. 15 to 19.

TSCHAWYTSCHA, 775.

bbb. Scales comparatively large, about 130 (125 to 135) in a longitudinal series
; pyloric

coeca 50 to 80. KISUTCH, 776.

HYPSIFARIO, (vJa, high ; Fario, trout) :

aa. Gill rakers comparatively long and numerous (30 to 40 in number) ; scales large ; lateral

line about 130; back in adults unspotted, clear blue in spring, red in fall; young
more or less spotted. NEBKA, 777.
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Subgenus ONCORHYNCHUS.

773. ONCORHYNCHUS GORBTJSCHA (Walbaum).

(HUMPBACK SALMON ; HADDO ;
HOLIA

;
GOKBUSCHA

; DOG SALMON of Alaska.)

B. 11 or 12. Gill rakers 13 + 15. A. (developed rays) 15
;
D. 11

;
scales

215 (210-240), those of the lateral line larger, 170. Pyloric cceca very

slender, about 180. Body rather slender, in the female plump and sym-

metrical, in the fall males very thin and compressed, with the fleshy dor-

sal hump much developed and the jaws much elongated, strongly hooked,
and with extravagant canines in front. Ventral appendage half the

length of the fin. Color bluish; sides silvery ; back posteriorly, adipose

fin, and tail with numerous black spots ;
those on the caudal fin partic-

ularly large and oblong in form; fall males red, more or less blotched with

brownish. Weight 3 to 6 pounds. Pacific Coast and rivers of North America

and Asia from Oregon northward; not rare; occasionally taken in the

Sacramento * where it is called "Lost Salmon." Known at once by the

very small size of the scales, and by the coarse oblong spots on the tail.

(Gorbuscha, the Russian vernacular name in Alaska.)

Salmo gorbuscha, WALBAUM, Artedi Piscium, 69, 1792, Kamchatka ;
after the Gorbuscha of PEN-

NANT and KRASCHENINNIKOW.

Salmo gibber, BLOCK & SCHNEIDER, Syst. Ichth., 409, 1801, Kamchatka
;
after KRASCHENIN-

NIKOW.

Salmo proteus, PALLAS, Zoogr. Kosso-Asiatica, in, 376, 1811, Bering Sea
; SUCKLEY, Monogr.

Salmo, 97, 1861 (1874).

Salmo scouleri, KICHARDSON, Fauna Bor.-Amer., in, 158, 1836, Observatory Inlet.

Salmo tschawytschiformis, SMITT, I Riksmuseeum Befintliga Salmonider, 161, 1886, Port Clar-

ence.

Oncorhynchus proteus, GUNTHER, Cat., vi, 157, 1866.

Oncorhynchus scouleri, GUNTHER, Cat., vi, 158, 1866.

Oncorhynchus gorbuscha, JORDAN & GILBERT, Synopsis, 305, 1883.

774. ONCORHYNCHUS KETA (Walbaum).

(Doc SALMON ;
HAY-KO

;
LE KAI SALMON.)

Head 4; depth 4. D. 9; A. 13 or 14; scales about 28-150-30; B. 13 or

14, rather broad
; gill rakers 9 -f- 15 ; pyloric cceca 140-185. General form

of the Qujnnat, but the head proportionately longer, more depressed

and pike-like; the preopercle more broadly convex behind, and the

maxillary extending considerably beyond eye. Gill rakers few, coarse,

and stout, as in the Quinnat. Accessory pectoral scale short, not

half the length of fin. Dusky above; sides paler, little lustrous; back

and sides with no defined spots, but only fine specklings, which are

often entirely obsolete
;
head dusky, scarcely any metallic luster on head

or tail; caudal dusky, plain, or very finely maculate, its edge usually

distinctly blackish
;
fins all mostly blackish, especially in males

;
breed-

ing males generally blackish above, with sides brick-red, often barred or

mottled. Weight about 12 pounds. San Francisco to Kamchatka,

ascending all streams in the fall, and spawning at no great distance

from the sea
;
abundant in Bering Straits. At the time of its run the

* This species appears in Alaska every year and in great abundance. In Puget Sound it comes
each alternate year only, the odd year (1891, 1893, etc.). In the Sacram

'

very small numbers. It ascends the Sacramento as far as Shasta County.

In the Sacramento each year, but in
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males of this species are much distorted aiid the llesh has little value.

,
a vernacular -name in Kamchatka.)

k>'ta rel k//ko, WALHAVM, Artedi Piscium, 72, 1792, Rivers of Kamchatka; after the

beta or kayko of PENNANT and KRASCHENINNIKOW; BLOCK & SCHNEIDER, Syst. Ichth., 407,

1801.

Salmo la>joc>'p)i<tln., PALLAS, Zoogr. Ross.-Asiatica, in, 372, 1811, Bering Sea.

? Salmo j<q>u)ic>i*t, PALLAS, Zoogr. Ross.-Asiatica, in, 382, 1811, Curile Islands; Amur River.

Sahno <lerm<ttinux, RICHARDSON, Voyage Herald, Xool., 167, 1854, Yukon River.

Scdnio consuctus, RICHARDSON, Voyage Herald, Zoiil., 168, 1854, Yukon River.

Sitlmo canis, SUCKLEY, Ann. Lye. Nat. Hist. N. Y., 1858, 9, and Mouogr. Salmo, 101, 1861 (1874),*

Puget Sound.

Oncorltijnchn* JiKj/K-cjihrthm, GCNTHEn, Cat., vi, 161, 1866.

Oncortujnchns kela, JORDAN & GILBERT, Synopsis, 305, 1883.

775. ONCORHYNCHUS TSCHAWYTSCHA (Walbaum).

(QUINNAT SALMON; TCHAVICHE
;
KINO SALMON; COLUMBIA SALMON; SACRAMENTO SALMON;

CHINOOK SALMON; TYEE SALMON; SAW-KWEY
; TSCHAWYTSCHA.)

Head 4
; depth 4. B. 15 or 16 to 18 or 19, the number on the two sides

always unlike. D. 11; A. 16. Gill rakers usually 9 + 14 (i. e., 9 above

the angle ,and 14 below). Pyloric cceca 140 to 185
;
scales usually 27-146-

29, the number in a longitudinal series varying from 140 to 155, and in

California specimens occasionally as low as 135. Vertebrae 66. Head

conic, rather pointed in the females and spring males. Maxillary rather

slender, the small eye behind its middle. Teeth small, longer on sides

of lower jaw than in front; vomerine teeth very few and weak, disap-

pearing in the males. In the males in late summer and fall the jaws
become elongate and distorted, and the anterior teeth much enlarged, as

in the related species. The body then becomes deeper, more compressed,
and arched at the shoulders, and the color often nearly black. Preoper-
cle and opercle strongly convex. Body comparatively robust, its depth
greatest near its middle. Ventrals inserted behind middle of dorsal,
ventral appendage half the length of the fin

; caudal, as usual in this

genus, strongly forked, on a rather slender caudal peduncle. Color

dusky above, often tinged with olivaceous or bluish
;
sides and below

silvery ;
head dark slaty, usually darker than the body and little spotted ;

back, dorsal fin, and tail usually profusely covered with round black

spots (these are sometimes few, but very rarely altogether wanting);
sides of head and caudal fin with a peculiar metallic tin-colored luster;
male, about the spawning season (October), blackish, more or less tinged
or blotched with dull red. Flesh red and rich in spring, becoming paler
in the fall as the spawning season approaches. Length 2 to 5 feet.

Usual weight in the Columbia River 22 pounds, in the Sacramento 16 to

18 pounds; in smaller rivers still less, but individuals of 70 to 100

pounds have been taken. Alaska, Oregon, and California, southward to

Ventura River, and to northern China, ascending all large streams
;

especially abundant in the Columbia and Sacramento rivers, where it

is the principal salmon. It ascends t the large streams in spring and

* Dr. Buckley's monograph of the genus Salmo was written in 1861, but not actually printed
and published until 1874.

f The usual order of salmon running in the streams of Oregon and Washington is nerka, tscha-

wytscha, klsutcli, yvrbusvha, and kela. Those which start first go farthest.
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summer, moving up, without feeding, until the spawning season, by which
time many of those which started first may have traveled more than

1,000 miles. It ascends the Snake River to the neighborhood of Upper
Salmon Falls, where it spawns in October and November. In the Salmon
River of Idaho it ascends to the head waters, more than 1,000 miles from

the sea, where it spawns in August and early September when the water
has reached a temperature of about 54 F. After spawning, most or

all of those which have reached the upper waters perish from exhaus-

tion. It is by far the most valuable of our salmon. It has lately been
introduced into eastern streams. (Tschatvytscha, better spelled by earlier

writers Tchaviche, the vernacular name in Alaska and Kamchatka.)
Salmo tschawytscha,WAivAVM, Artedi Piscium, 71, 1792, rivers of Kamchatka; after the Tschawi-

tscha of KRASCHENINNIKOW, Descr. Kamchatka, 178, 1768, and the Tschawytscha of PENNANT,
1792; BLOCK & SCHNEIDER, Syst. Ichth., 407, 1801.

Salmo orientalis, PALLAS, Zoogr. Ross.-Asiat., in, 367, 1811, Kamchatka.
Salmo quinnat, RICHARDSON, Fauna Bor.-Amer., in, 219, 1836, Columbia River; and of many

writers.

Fario argyrew, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 218, Cape Flattery; Fort Steilacoom.
Salmo conftuentus, SUCKLEY, Ann. Lye. Nat. Hist. N. Y., December, 1858, and Pacific R. R. Surv.,

xn, Part 2, 334, 1860, Puyallup River, near Fort Steilacoom; (Coll. Suckley); and

Monogr. Salmo, 109, 1861 (1874).

Salmo argyreus, SUCKLEY, Pacific R. R. Surv., xn, Part 2, 326, 1860, and Monogr. Salmo, 110,

1861 (1874).

Oncorhynchus quinnat, GUNTHER, Cat., vi, 158, 1866; JORDAN, Proc. U. S. Nat. Mus., 1878, 69.

Oncorhynchm orienlalis, GUNTHER, Cat., vi, 159, 1866.

Oncorhynchus choMcha,-\ JORDAN & GILBERT, Synopsis, 306, 1883.

776. ONCORHYNCHUS KISUTCH (Walbaum).

(SILVER SALMON; KISUTCH; SKOWITZ; HOOPID SALMON; COHO SALMON; BIELAYA RYBA; QUISUTSCH.)

Head 4
; depth 4. B. 13 or 14. Pyloric coeca \>ery few and large, 63 (45

to 80) ; gill rakers 10 + 13, rather long and slender, nearly as long as eye,

toothed; scales 25-127-29. D. 10; A. 13 or 14 (developed rays). Body
rather elongate, compressed. Head short, exactly conical, terminating in

a bluntly pointed snout, which is longer and broader than the lower jaw;
head shorter than in a young Quinnat of the same size. Interorbital

space broad and strongly convex. Opercle and preopercle strongly con-

vex behind; the preopercle very broad, with the lower limb little devel-

oped; cheeks broad. Eye quite small, much smaller than in young
Quinnat of the same size, Suborbital very narrow, with a row of mucous

pores along its surface; maxillary slender and narrow, but extending
somewhat beyond the eye. Teeth very few and small, only two or three

on the vomer
;
those on tongue very feeble. Fins small. Pectorals and

ventrals short, the ventral appendage three-fifths the length of the fin
;

caudal strongly forked, on a slender peduncle. Bluish green ;
sides sil-

very, with dark punctulations ;
no spots except a few rather obscure on

top of head, back, dorsal fin, adipose fin, and the rudimentary upper
rays of the caudal

;
rest of the caudal fin unspotted ; pectorals dusky

tinged ;
anal with dusky edging ;

sides of head without the dark color-

ation seen in the Quinnat ;
males mostly red in fall, and with the usual

t An unsuccessful attempt at respelling the barbarous-looking word "
tschawylscha."
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changes of form. Length 15 inches. Weight 3 to 8 pounds. A small

salmon, ascending streams in the fall to no great distance. Abundant
from San Francisco northward, especially in Puget Sound and the

Alaskan fjords; south on the Asiatic coasts to Japan. (Kisutcli, the ver-

nacular name in Alaska and Kamchatka; called by the Russians Blelaya

Byba, or whitefish.)

? Salmo milklschitch, WALBAUM, Artedi Piscium, 70, 1792, Bering Sea; after Milktschutsch or Milk.

tschitsch of PENNANT and KRASCHENINNIKOW; probably the young of kisutch.

Salmo kisutch,* WALBAUM, Artedi Piscium, 70, 1792, Rivers and Lakes of Kamchatka; after

the Kisutch of PENNANT.

? Salmo striatus, BLOCK & SCHNEIDER, Syst. Ichth., 407, 1801, Kamchatka; after Milktschitsch of

KRASCHENINNIKOW.

Salmo kysutch, BLOCK & SCHNEIDER, Syst. Ichth., 407, 1801, Kamchatka; after PENNANT.

Salmo sanguinolentus, PALLAS, Zoogr. Ross.-Asiat., in, 379, 1811, Bering Sea.

Salmo tsuppilch, RICHARDSON, Fauna Bor.-Amer., in, 224, 1836, Columbia River
; GCNTHER,

Cat., vi, 118, 1866.

? Salmo macrostoma, GUNTHER, Amer. Mag. Nat. Hist., 1877, 444, Yokohama, Japan.
Oncorhynchns lycaodon, GUNTHER, Cat., vi, 155, 1866; in part.

Salmo scouleri, SUCKLEY, Monogr. Salmo, 94, 1861 (1874).

Oncorhijnchus sanguinolentus, GUNTHER, Cat., vi, 160, 1866.

Oncorhyncltus tsiippitch, JORDAN, Forest and Stream, September 16, 1880, 130

Oncorhynchus kisutch, JORDAN & GILBERT, Synopsis, 307, 1883.

Subgenus HYPSIFARIO, Gill.

777. ONCORHYNCHUS NEBKA (Walbaum).

(BLUE-BACK SALMON
;
REDFISH

;
FRASER RIVJCR SALMON

; SAW-QUI SALMON
; KRASNAYA RYBA.

Head 4; depth 4. B. 13 to 15; D. 11; A. 14 to 16; scales 20-133-20;

pyloric coeca 75 to 95
;
vertebrae 64. Gill rakers about 32 to 40, usually

14 or 15 + 22 or 23, as long as eye. Body elliptical, rather slender.

Head short, sharply conic, pointed, the lower jaw included. Maxillary
rather thin and small, extending beyond eye. Teeth all quite small,

most of them freely movable
;
vomer with about 6 weak teeth, which

grow larger in fall males, instead of disappearing. Preopercle very wide

and convex; opercle very short, not strongly convex. Preopercle more

free behind than in 0. tschaivytscha. Ventral scale about half the length
of the fin. Caudal fin narrow, widely forked

;
anal fin long and low

;

dorsal low. Flesh deep red. Males becoming extravagantly hook-jawed
in the fall, the snout being then prolonged and much raised above the

level of rest of head, the lower jaw produced to meet it; mandible li

in head in fall males, If in females
;
snout 2J in head in fall males, 3| in

females. Color clear bright blue above; sides silvery, this hue overlying
the blue of the back; lower fins pale, upper dusky* no spots anywhere
in adults in spring ;

the young with obscure black spots above.

Color of breeding male: back blood red, with dark edges to some of the

scales
;
middle of side darker red, but unevenly so, usually darkest at

middle of body ;
under parts dirty white, with numerous fine dark dust-

ings; head above and on sides pale olivaceous, some darker mottling on

* Misprinted himtch by Walbaum, the error corrected in the errata. The name milktschitsch

has a few lines of priority over kisutch, but we are not absolutely sure that it belongs to the

same species.

F. N. A. 32
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sides
; tip of nose and sides of jaws dark, under part of lower jaw white

;

dorsal pale red. anal darker red
; adipose flu red

;
ventrals and pectorals

smoky, some red at base. Color of breeding female essentially the same,

rather darker on the sides. Length 2 feet; weight 3 to 8 pounds.

Klamath and Rogue rivers northward to Kamchatka and Japan; gen-

erally abundant, especially northward
; ascending streams in spring to

great distances, and often frequenting mountain lakes in fall, spawning
in their small tributaries

;
one of the most graceful of the Salmonido},

scarcely inferior to the Quinnat when fresh, but the flesh more watery
and less valuable when canned. The principal salmon of Alaska.

The Redfish is known to ascend to the small lakes of Alaska, British

Columbia, Washington, Oregon, and Idaho, and to spawn in their inlets.

Dr. Bean has observed it at Karluk Lake in Alaska, Dr. Dawson and

Prof. John Macoun in British Columbia, Prof. (X B. Johnson at Lake

Washington, Dr. Gilbert at Wallowa Lake in Oregon, while we have

recently studied it on its spawning beds in the inlets to Alturas, Pettit,

and Big Payette lakes in Idaho. This species enters the Columbia River

with the spring run of the Chinook Salmon, but does not reach the lakes

of Idaho until August. We observed them spawning in the shallow water

of the inlets on beds of fine gravel and sand, which they scoop up into

considerable heaps. The temperature of the water at Alturas and Pettit

lakes, September 12, was 45 F., and the same temperature was found

at Big Payette Lake September 27.

Two distinct and widely different sizes of the Redfish are found sexu-

ally mature, the large form described above, and a small form which is

mature at a foot or less in length ;
and no specimens of intermediate size

have been observed. The average weight of six spawning fish of the

large form examined at Alturas Lake was 3 pounds 3 ounces, the mini-

mum and maximum being 2 pounds 5 ounces (a spent female), and 3

pounds 10i ounces. The average weight of twenty-nine individuals of

the small form obtained the same day and from the same stream was 6i

ounces, the extremes being 4 (a spent female) and 9 ounces, respectively.

These little fish, which have been known as the Little Redfish or Ken-

nerly's Salmon, have been regarded as being a landlocked variety, dis-

tinct from 0. nerka. We are not able to discover a*ny structural differences

between the two. We have found them breeding at the same time and

in the same stream. The mutilations and frayed-oat fins point to the

probability of their having made the long journey from the sea; indeed,

Dr. Gilbert has traced their migration from the mouth of the Columbia to

Wallowa Lake. There is no more evidence that they are landlocked than

that the large ones are, and if they are not younger individuals of the

regular nerka, they should be assigned specific rather than subspecific rank.

The fins of the little Redfish were observed to be frayed oat and muti-

lated quite as generally as were those of the large ones, and many dead

ones of each size were seen. It is doubtful if any which ascend to the

Idaho lakes ever return to the sea, but all probably die after spawning.
The color of the breeding male of the small form is dirty red, brightest

on middle of side; back with about 15 round black spots before the dorsal
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and an equal number behind it; lower parts colored as in the large fish;

top and sides of head dark greenish olive
;
snout black

;
lower jaw white,

with black tip ;
dorsal pale red

;
anal dirty red

;
other fins dark smoky.

Female darker than the male
;
not greatly different in color from the

black*speckled trout, (nerka, a Russian name.)

Salmo nerka, WALBAUM, Artedi Piscium, 71, 1792
;
after the Nerka of PENNANT, the Aorta of

KBASCHINIXNIKOW, rivers and seas of Kamchatka; BLOCK & SCHNEIDKR, Syst. Tchth.,

417, 1801; after PENNANT and KRASCHININNIKOW.

Salmo lycaodon, PALLAS, Zoogr. Rosso-Asiat., in, 370, 1811, Ochotsk Sea ; Kamchatka.
Salmo paucidens, RICHARDSON, Fauna Bor.-Amer., in, 222, 1836, Columbia River.

Salmo tapdisma, CUVIER & VALKNCIENNES, Hist. Nat. Poies., xxi, 305, 1848, Kamchatka; on a

drawing.

Salmo arabatsch, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxi, 3G5, 1848, Kamchatka; on a

drawing.

Salmo melampterus, CUVIER & VALENCIENNES, xxi, 1. c., 3C5, 1848, Kamchatka; on a drawing,

Salmo kennerlyi, SUCKLEV, Ann. Lye. Nat. Hist. N. Y., vn, 1861, 3<7, Chiloweyuck Lake;

(Type, No. 2092. Coll. Kennerly); SUCKLEY, Monogr. Salmo, 145, 1861 (1874); GATHER,

Cat., vi, 120, 1866.

Salmo cooperi, SUCKLEY, Notices New Species N. A. Salmon, New York, June, 1861, and Monogr.

Salmo, 99, 1861 (1874), Okanogan River. (Coll. Geo. Gibbs.)

Salmo warrem, BUCKLEY, 1. c., June, 1861, and I. c., 147, 1861 (1874), Fraser River, British

Columbia. (Type, Nos. 2070 and 2073. Coll. Kennerly.)

Salmo richardi, SUCKLEY, 1. c., June, 1861, and I. c., 117, 1861 (1874), Fraser and Skagit
rivers. (Type, No. 2005.)

Hypsifario kennerlyi, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 330.

Oncorhynchus lycaodon, GUNTHER, Cat., vn, 155, 1866.

Oncorhynchus paucidens, GUNTHER, Cat., vn, 158, 1866.

Oncorhynchus nerka, JORDAN & GILBERT, Synopsis, 308, 1883.

Oncorhynchus nerka kennerlyi, BEAN, Forest and Stream, July 9, 1891,

235. SALMO (Artedi) Linnams.

(SALMON AND TROUT.)

Salmo (ARTEDI, Genera Piscium) LiNNa:us, Syst. Nat., Ed. x, 1758, 308, (solar, etc).

TrutUe, LlNN^US, Syst. Nat., Ed. X, 1758, 308, (trutla, etc.:
" Truttx cm-pore variegaio ").

Fario, CUVIEB & VALENCIENNES, Hist. Nat. Poiss., xxi, 277, 1848, (argenteus= trutta).

Salar, CUVIEK & VALENCIENNES, Hist. Nat. Poiss., xxi, 314, 1848, (au$onii=fario).

Trutla, SIEBOLD, Siisswasserfische Mittel Europa, 280, 1863, (trutta).

Body elongate, somewhat compressed. Mouth large ; jaws, palatines,

and tongue toothed, as in related genera; vomer flat, its shaft not

depressed, a few teeth on the chevron of the vomer, behind which is a

somewhat irregular single or double series of teeth, which in the migra-

tory forms are usually deciduous with age. Scales large or small, 110 to

200 in a longitudinal series. Dorsal and anal fins short, usually of 10 to

12 rays each; caudal fin truncate, emarginate or forked, its peduncle

comparatively stout. Sexual peculiarities variously developed; the

males in typical species with the jaws prolonged and the front teeth

enlarged, the lower jaw being hooked upward at the end and the upper

jaw emarginate or perforate. In the larger and migratory species these

peculiarities are most marked. Species of moderate or large size, black-

spotted, abounding in the rivers and lakes of North America, Asia, and

Europe ;
no fresh-water species occurring in America east of the Missis-

sippi Valley ;
two Atlantic species, marine and auadromous. The non-

migratory species (subgenus Trutta) are in both continents extremely
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closely related, and difficult to distinguish, if indeed all be not necessarily

regarded as forms of a single one. The excessive variations in color and

form have given rise to a host of nominal species.* (Salmo, the Latin

name of Salmo solar, originally from salio, to leap.)

The following observations on the species of trout are taken, withlsorne

slight abridgment and alteration, from Dr. Giinther's account of this

family. (Cat. Fish. Brit. Mus., vi, 3-5, 1866):

There is no other group of fishes which offers so many difficulties to

the ichthyologist, with regard to the distinction of the species, as well

as to certain points in their life history, as this genus.
* * * The

almost infinite variations of these fishes are dependent on age, sex, and
sexual development, food, and the properties of the water. * * * The
coloration is, first of all, subject to variation, and consequently this

character but rarely assists in distinguishing a species, there being not

one which would show in all stages the same kind of coloration. The

young in all the species of this genus are barred, and this is so constantly
the case that it may be used as a generic or even as a family character,
not being peculiar to Salmo alone, but also to Thymallus and probably to

Coregonus. The number of bars is not quite constant, but the migratory
trout have two (or even three) more than the river trout. When the

Salmones have passed this "parr" state the coloration becomes much
diversified. The males, especially during and immediately after the

spawning time, are more intensely colored and variegated than the

females, specimens not mature retaining a brighter silvery color, and

being more similar to the female fish. Food appears to have less influence

on the coloration of the outer parts than on that of the flesh
; thus, the

more variegated specimens are frequently out of condition, whilst well-

fed individuals, with pinkish flesh, are of more uniform though bright
colors.

* * * The water has a marked influence on the colors. Trout

with intense ocellated spots are generally found in clear, rapid rivers

and in alpine pools; in the large lakes, with pebbly bottom, the fish are

bright silvery, and the ocellated spots are mixed with or replaced by
X-shaped black spots ;

in dark holes, or lakes with peaty bottom, they
often assume an almost uniform blackish coloration.

The brackish or salt water has the effect of giving them a bright

silvery coat, without or with few spots, none of them ocellated. With

regard to size, the various species do not present an equal amount of

variation. Size appears to depend upon the abundance of the food and
the extent of the water. Thus, the migratory species do rot appear to

vary considerably in size, because they find the same conditions in all

the localities inhabited by them. A widely-spread species, however, like

Salmo fario [or in America, Salmo mykiss'], when it inhabits a small moun-
tain pool, with scanty food, never attains a weight of 8 ounces, while in

a large lake or river, where it finds an abundance of food, it attains to a

* European writers have described numerous hybrids among the various species of Salmo, real
and nominal, found in their waters

;
as also among the various European Cyprinidse. We have

thus far failed to find the slightest evidence of any hybridism either among our American
Scdmonidee or Oyprinidse, in a state of nature. Puzzling aberrant or intermediate specimens
certainly occur, but such are not necessarily "hybrids."
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weight of 14 or 16 pounds. Such large river trout are frequently named
or described as Salmon trout, Bull trout, Steelheads, etc.

The proportion of the various parts of the body to one another vary

exceedingly, in the same species, with age, sex, and condition.

The fins vary to a certain degree. The variation in the number of rays
in any one genus (except Oncorhynchus) is inconsiderable, and of no value

for specific distinction. Although some species appear to be distinguished

by a comparatively low dorsal and anal fin, yet the proportion of the

height of these fins to their length is a rather uncertain character. In

most of the species the fin rays are longer during the stages of growth
or development. The caudal fin especially undergoes changes with age.

Young specimens of all species have this fin more or less deeply excised,
so that the young of a species which has the caudal emarginate through-
out life is distinguished by a deeper incision of the fin from the young
of a species which has it truncate in the young state. The individuals

of the same species do not all attain to maturity at the same size.

Finally, to complete our enumeration of these variable characters, we
must mention that in old males, during and after the spawning season,
the skin on the back becomes thickened and spongy, so that the scales

are quite invisible or hidden in the skin.

After this cursory review of variable characters, we pass on to those

which we have found to be constant in numbers of individuals, and in

which it is difficult to perceive signs of modification due to external cir-

cumstances.

Such characters, according to the views of the zoologists of the present

age, are sufficient for the definition of species ;
at all events, in every

description they ought to be noticed, and the confused and unsatisfactory
state of our knowledge of Salmonoids is chiefly caused by authors having

paid attention to the more conspicuous but unreliable characters, and but

rarely noted one of those which are enumerated here :

1. The form of the preoperculum of the adult fish.

2. The width and strength of the maxillary of the adult fish. In young
specimens and in females the maxillary is proportionately shorter than in

the adult.

3. The size of the teeth, those of the premaxillaries excepted.
4. The arrangement and permanence of the vomerine teeth.

5. The development or absence of teeth on the hyoid bone. In old

examples these are often lost, and their absence in a species usually pro-

vided with them is not uncommon.
6. The form of the caudal fin in specimens of a given size, age, or sexual

development.
7. The size of the scales, as indicated by counting the number of trans-

verse rows above the lateral line. The scales of the lateral line are always
more or less enlarged or irregular and the number of scales should be

ascertained higher up ;
this is one of the most constant and valuable of

all the specific characters.

8. A great development of the pectoral fins, when constant in a number

of specimens from the same locality.
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9. The number of vertebrae.

10. The number of pyloric coeca.

11. The number of gill rakers.

SALMO. Salmon; species auadromous :

a. The vomerine teeth little developed, those on the shaft of the bone few and deciduous
;

scales large, about 120 in the lateral line
;
no hyoid teeth

;
sexual differences strong ;

breeding males with the lower jaw hooked upward, the upper jaw emarginate or per-

forate to receive its tip. Size large. SALAR, 778.

TRUTTA (Low Latin Trutta, French Truite, hence Trout). Trout; species not anadromous or only

partially so :

aa. The vomerine teeth well developed, those on the shaft of the bone numerous, persistent,

arranged in one zigzag row, or in two alternating rows
;
sexual differences less

marked, but similar in general character to those seen in the salmon.

b. Scales always small, usually about in 160 (150 to 200) cross series
;
a large deep red or

scarlet dash on each side concealed below the inner edge of each dentary bone, this

rarely obsolete
;
lower fins red or yellowish ; -usually no red lateral band ;

mouth

large, the maxillary 1 to 2^ in head
; hyoid teeth (on hypobranchial of second gill

arch) usually present, but very small
;
size various. MYKISS, 779.

66. Scales moderate, usually about in 150 cross series (130 to 180) ;
no red dash on denta-

ries
;
a reddish lateral band usually present ;

form rather stout
;
mouth moderate,

the maxillary 2 in head
; hyoid teeth wanting so far as known

;
size very large.

GAIRDNERI, 780.

666. Scales typically large, in 120 to 130 cross series, but varying from 115 to 180; usually

no red on dentaries
;
a red or yellow lateral band

;
form stout

;
mouth small,

the maxillary 2 to 2% in head
;
no hyoid teeth

;
size rather small.

IRIDEUS, 781.

Subgenus SALMO.

778. SALMO SALAR, Linnseus.

(COMMON ATLANTIC SALMON.)

Head 4; depth 4. B. 11
;
D. 11; A. 9; scales 23-120-21; vertebra? 60;

pyloric coeca about 65. Body moderately elongate, symmetrical, not

greatly compressed. Head rather low. Mouth moderate, the maxillary

reaching just past the eye, its length 2 to 3 in head
;
in young specimens

the maxillary is proportionately shorter. Preoperculum with a distinct

lower limb, the angle rounded. Scales comparatively large, rather largest

posteriorly, silvery and well imbricated in the young, becoming embed-
ded in adult males. Coloration in the adult, brownish above, the sides

more or less silvery, with numerous black spots on sides of head, on body,
and on fins, and red patches along the sides in the males

; young speci-
mens (parrs) with about 11 dusky crossbars, besides black spots and red

patches; the color, as well as the form of the head 'and body, varying
much with age, food, and condition

;
the black spots in the adult often

X-shapedorXX-shaped. Weight 15 to 40 pounds. North Atlantic, ascend-

ing all suitable rivers in northern Europe and the region north of Cape
Cod to Hudson Bay; formerly abundant in the Hudson and occasional in

the Delaware, its northern limit in the Churchill, Albany, and Moose

rivers, flowing into Hudson Bay; sometimes perfectly landlocked in

lakes in Maine and northward, where its habits and coloration (but no

tangible specific characters) change somewhat, when it becomes (in

America) vars. sebago and ouananiche. Similar landlocked varieties occur
in Europe. One of the best known and most valued of food-fishes, the
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flesh rich and oily; orange or " salmon color" when the fish is in condi-

tion. (Salar, an old name, from salio, to leap.)

S<tl,n sain; LINN.*KUS, Syst. Nat., Ed. x, 1758, 308, Seas of Europe ; GUNTHER, Cat., vi, 11,

18G6, and of nearly all authors; SUCKLEY, Monogr. Salino, 143, 1861 (1874); JORDAN & GIL-

BEUT, Synopsis, 312, 1883.

S<///.M/<S, WAI.BAUM, Artedi Pise., 58, 1792, Germany; based on "Der Hakenlachs" of BLOCK.

Suliuo omisco maycus, WALBAUM, Artedi Pise., 05, 1792, Hudson Bay; after PENNANT, Arctic

Zoiil., luirod., 192, 1792.

Snlnin ,//,.,<>/;, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 85, Union River, Maine; (Coll.

M. Townsend Glover); G(JNTHER, Cat., vi, 153, 1866.

Represented in lakes of Maine, New Hampshire, and New Brunswick

by the landlocked

778a. SALMO SALAll NEBAGO (Girard).

(LANDLOCKED SALMON.)

Smaller in size, rather more plump in form, and nonmigratory, not

otherwise evidently different. Sobago Pond and northward, introduced

into lakes in various parts of the country; seldom entering streams;
reaches a weight of 25 pounds.
Salmo sebago, GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 380, Sebago Lake, Maine; GfJNTHER,

Cat., vi, 153, 1866.

Represented in Lake St. John, Saguenay River, and neighboring
waters of Quebec by the landlocked

778b. SALMO SALAR OUANANICHE, McCarthy MS., new subspecies.

(OUANANICHE ; WlNNINISH.)

Still smaller, rarely reaching a weight of 7i pounds and averaging 3.
An extremely vigorous and active fish, smaller and more active than

ordinary salmon, but so far as known not structurally different. Sague-

nay River, Canada (outlet of Lake St. John), and neighboring waters.

(Ouananiche,* the Indian name.)

Ouananiche,^ EUGENE MCCARTHY, Forest and Stream, March 10, 1894, 206, Saguenay River;
and of anglers generally.

Subgenus TRUTTA, Linnaeus.

779. SALMO MYKISS, Walbaum.

(CUT-THROAT TROUT ; BLACK-SPOTTED TROUT
; ROCKY MOUNTAIN TROUT ; SA-PEN-QUE, OR

GOOD FISH.)

Scales in general smaller than in the European Trout, t Salmo trutta,

ohe number of oblique cross series counted above the lateral line varying

* The word ouananiche is from the dialect of the Montagnais Indians who inhabit the country
about Lake St. John. They have always been familiar with this fish, and, understanding its

derivation, have properly named it "oimjiaw," meaning salmon, and "icW," the diminutive
"the little salmon." Me Carthy.
f'The Ouauaniche were born and grew to full size in the rough tributaries and outlet of

Lake St. John, in waters than which none ran be wilder or more rough. They are found where
the water boils and tumbles the most, rarely in still water. * * * They are a terribly strong
fish, able to ascend through the swiftest current or mount the wildest fall. * * * Born of

fighting stock, he fights his native element constantly, and he fights his foe, the fisherman, as

well. * * * There is nothing that can make me believe that any fish can exceed, or even

equal, quite, the king of fresh-water fish, the gamiest of all, the Ouananiche of Lake St. John."
McCarthy.
I Salmo trutta, L., the half migratory Salmon Trout, and its fresh-water representative or sub-

species, the Brook Trout or Brown Trout, Salmo fario, L. This species, with some of its varie-

ties (for example, the Loch Leveu Trout, var. levenensis), has been largely introduced in the

streams and lakes of the United States.
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from 160 to 190. Back and sides with dark spots. Caudal fin subtrun-

cate or with shallow fork.

A very widely distributed species, found in all clear streams of the

Rocky Mountains and Sierra Nevada, from Kamchatka and Alaska to

Chihuahua and northern California, and often entering the sea. It is

exceedingly variable, being subject to many local changes, and its

extreme forms show a degree of variation rarely met within the limits

of a single species.

Among the various more or less tangible varieties and forms of Ameri-

can trout, three distinct series appear which we here provisionally
retain as distinct species; these may be termed the Cut-throat Trout

series, the Steelhead series, and the Rainbow Trout series. The Steel-

head series, Salmo gairdneri, is characterized by moderate scales (150

to 180 series), moderate mouth, red lateral band and the absence of red

between the branches of the lower jaw. The irideus or Rainbow Trout
series has usually large scales, small mouth, a red lateral band and

usually no red below the lower jaw. The Cut-throat Trout, Salmo

mykiss, in its various forms, has smaller scales (150 to 190 series), a larger

mouth, always a distinct red blotch between the branches of the lower

jaw, and usually no red lateral band.

The Steelhead or gairdneri series is found in the coastwise streams of

California and in the streams of Oregon and Washington, below the

Great Shoshone Falls of the Snake River. In the lower course of the

Columbia, and in neighboring waters, they are entirely distinct from the

"Cut-throat" or mykiss forms, and no one could question the validity of

the two species. In the lower Snake and in other waters east of the

Cascade range, the two forms or species are indistinguishable, being
either undifferentiated or else inextricably mingled. The proper inter-

pretations of these facts, lately discovered by Dr. Gilbert, is yet to be

shown. The irideus forms are chiefly confined to the streams of Cali-

fornia and Oregon. The myJciss series inhabit the waters from Hum-
boldt Bay northward, the coastwise streams of northern California, the

head waters of the Columbia and Snake rivers, and all the clear streams

on both sides of the Rocky Mountains, and in the Great Basin.

Along the western slope of the Sierra Nevada there are also forms of

trout with the general appearance of gairdneri, but with scales interme-

diate in number (McCloud River), or with scales as small as in the typi-
cal mykiss (Kern River). In these smaller-scaled forms more or less red

appears below the lower jaw, and they are doubtless in fact what they

appear to be, really intermediate between mykiss and gairdneri. A simi-

lar series of forms occurs in the Columbia Basin, the Upper Snake being
inhabited by mykiss, the lower basin of the Snake, as above stated, by
gairdneri and mykiss, together with a medley of intermediate forms.

Concerning the trout of the Upper Columbia Basin, Gilbert and Ever-

mann observe (Investigations Columbia River Basin, 50, 1894):

"With every additional collection of black-spotted trout it becomes increasingly difficult to

recognize any of the distinctions, specific or subspecific, which have been set up. The present

collection [from Idaho and Washington] adds not a little to the difficulty. We are now con-

vinced that the greater number of the subspecies of Salmo myhiss have no sufficient foundation.



Jordan and Erermann. Fishes of North America. 489

We find our specimens from the Upper Snake River (Ross Fork and Mink Creek at Pocatello) to be

typical mykiss [Salmo m//fris* fetrisiof the present work; see page 493], having smaller scales, in

176 to ISO transverse rows, aud a deep-red dash on inner side of mandibles. The spots are moet

abundant posteriorly, and the specimens are scarcely to be distinguished from the so-called Salmo

mt/kis plfiirilU'its of the Colorado River. When taken in the larger river channels the fish is

lighter colored, with finer spots and fainter red marks on lower jaw.
"Between such typical myl-ifg and the form represented in our collection from such coastwise

streams [$<ilmo iiufetu mason i of this work; see page 501], as the Newaukum River at Chehalia,

Washington, there seems to be a wide difference. The latter has conspicuously larger scales

(in 120 to 130 crossrows) and no red streak on lower jaw. The sea-run individuals of the latter

kind we believe to be the Steelhead (S. gainlneri), and between it and the w/A-iss we are now
unable to draw any sharp line. Thus the specimens from Wood River, Idaho, have fine scales

(150 to 163 transverse rows) aud have usually no red dash under the jaw. Some specimens show
traces of the latter, and in such it is usually faint and irregular. From the Umatilla River at

Pendletou, the batches River at North Takima, and the Pataha River at Starbuck, Washington,
the scales are intermediate in size, ranging from 142 to 163 in number, averaging perhaps 148.

Salmo mi/kiss gibbet of this work; see page 493] the lower jaw shows no red.

"Specimens from the Cteur d'Alene region have the red dashes usually very distinct, but vary

greatly in the size of their scales. Examples from Wardner look much like typical tuyAiss, with

165 to 170 scales. From Coeur d'Alene Lake we find 130 to 166, with the average about 145,

while from the Little Spokane River at Dart's Mill specimens with conspicuous red dash on

mandibles ha\e the scales averaging 125 in number.

"Trout from the Green River at Hot Springs, Washington, and from the Newaukum River at

Chehalis have also 123 to 130 scales. We think it not unlikely that the coastwise forms should

be recognized as Salmo mykiss gairdneri, though the question is sadly in need of systematic and

thorough investigation." Gilbert <fc Evermami.

Since the above was written, Dr. Gilbert has verified the fact discovered by him in 1880, that

in the streams about Astoria, near the mouth of the Columbia, Salmo mykiss and Salmo gairdneri

occur together and are perfectly distinct and both easily and unquestionably distinguishable

from a third form, here called SHOSOHI, found in the brooks of the same region and not descend-

ing to the sea. As already stated, the interpretation of these facts is yet to be given.

It seems not improbable that the American Trout originated in Asia,

^xtended its range southward to the Upper Columbia, thence to the Yel-

lowstone and Missouri : from the Missouri southward to the Platte and the

Arkansas, thence from the Platte to the Rio Grande and the Colorado, and

from the Colorado across the ISierra Nevada to Kern River,* thence north-

ward and coastwise, the sea-running formj passing from stream to stream,

as far north as Frazer River, where the variety kamloops would mark one

extreme of the series, and reeuteriug as a distinct species the waters long

occupied by typical myki$s. The present writers have elsewhere t shown
that, beyond a doubt, the Trout of the Yellowstone and the Upper Mis-

souri is derived directly from that of the Upper Snake River. To this

day the Yellowstone and the Snake are connected by two streams cross-

ing the main divide of the Rocky Mountains from the Yellowstone to

the Snake across Two-Ocean Pass.

* It may be that the trout of the Sierra Nevada in California originated from the Lahontan
stock (Salmo mykiss hendtatri), rather than from the Colorado River. There are localities between
the Truckee Valley and that of the American River or the Feather River, where it is conceivable
that such a transfer might have taken place. Or it may be that the California trout are
descended through the Steelhead from the trout of the Middle Columbia. This interesting
subject merits the fullest investigation. (See Jordan, on How the Trout came to California, in

Recreation, Vol. i. No. 1, October, 1894, 5-11.)
T Evermann, A Reconnaissance of the Streams and Lakes of western Montana and northwestern

Wyoming, in Bull. U. S Fish Comm., xi, 1891. 24-28, pis. i and IT.

Jordan, The Story of a Strange Land, in Pop. Sci. Month., Feb., 1892, 447-458.

Evermann, Two-Ocean Pas$, in Proc. Ind. Ac. Sci.. 1892. 29-34, pi. I.

Evermann, Two-Ocean Pass, in Pop. Sci. Month., June, 1895, with plate.
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Professor Evermann has elsewhere described the locality as follows:

Two-Ocean Pass is a high mountain meadow, about 8,200 feet above the sea and situated just

south of the Yellowstone National Park, in longitude 110 10' W., latitude 44 3' N. It is sur-

rounded on all sides by rather high mountains except where the narrow valleys of Atlantic and
Pacific creeks open out from it. Running back among the mountains to the northward are two
small canyons down which come two small streams. On the opposite side is another canyon down
which comes another small stream. The extreme length of the meadow from east to west is about a

mile, while the width from north to south is not much less. The larger of the streams coming
in from the north is Pacific Creek, which, after winding along the western side of the meadow,
turns abruptly westward, leaving through a narrow gorge. Receiving numerous small affluents,

Pacific Creek soon becomes a good-sized stream, which finally unites with Buffalo Creek a few

miles above where the latter stream flows into Snake River.

Atlantic Creek was found to have two forks entering the pass. At the north end of the

meadow is a small wooded canyon down which flows the North Fork. This stream hugs the bor-

der of the flat very closely. The South Fork comes down the canyon on the south side, skirting

the brow of the hill a little less closely than does the North Fork. The two, coming together
near the middle of the eastern border of the meadow, form Atlantic Creek which, after a course

of a few miles flows into the Upper Yellowstone. But the remarkable phenomena exhibited

here remain to be described.

Each fork of Atlantic Creek, just after entering the meadow, divides as if to flow around an

island, but the stream toward the meadow, instead of returning to the portion from which it had

parted, continues its westerly course across the meadow. Just before reaching the western bor-

der the two streams unite and then pour their combined waters into Pacific Creek
; thus are

Atlantic and Pacific creeks united and a continuous water way from the Columbia via Two-Ocean
Pass to the Gulf of Mexico is established.

Pacific Creek is a stream of good size long before it enters the pass, and its course through the

meadow is in a definite channel, but not so with Atlantic Creek. The west bank of each fork is

low and the water is liable to break through anywhere and thus send part of its water across to

Pacific Creek. It is probably true that one or two branches always connect the two creeks under

ordinary conditions, and that following heavy rains or when the snows are melting, a much
greater portion of the water of Atlantic Creek crosses the meadow to the other side.

Besides the channels already mentioned, there are several more or less distinct ones that were

dry at the time of our visit. As already stated the pass is a nearly level meadow, covered with a

heavy growth of grass and many small willows 1 to 3 feet high. While it is somewhat marshy in

places it has nothing of the nature of a lake about it. Of course during wet weather the small

springs at the borders of the meadow would be stronger, but the important facts are that there

is no lake or even marsh there and that neither Atlantic nor Pacific Creek has its rise in the

meadow. Atlantic Creek in fact comes into the pass as two good-sized streams from opposite

directions and leaves it by at least four channels, thus making an island of a considerable por-

tion of the meadow. And it is certain that there is, under ordinary circumstances, a con-

tinuous water way through Two-Ocean Pass of such a character as to permit fishes to pass easily

and readily from Snake River over to the Yellowstone, or in the opposite direction. Indeed, it

is quite possible, barring certain falls in the Snake River, for a fish so inclined to start at the

mouth of the Columbia, travel up that great river to its principal tributary, the Snake, thence

on through the long, tortuous course of that stream, and, under the shadows of the Grand

Teton, enter the cold waters of Pacific Creek, by which it could journey on up to the very crest

of the Great Continental Divide, to Two-Ocean Pass; through this pass it may have a choice of

two routes to Atlantic Creek, in which the down-stream journey is begun. Soon it reaches the

Yellowstone, down which it continues to Yellowstone Lake, then through the lower Yellow-

stone out into the turbid waters of the Missouri; for many hundred miles it may continue down
this mighty river before reaching the Father of Waters, which will finally carry it to the Gulf

of Mexico a wonderful journey of nearly 6,000 miles by far the longest possible fresh-water

journey in the world.

We found trout in Pacific Creek at every point where we examined it. In Two-Ocean Pass we
found trout in each of the streams and in such positions as would have permitted them to pass

easily from one side of the divide to the other. We also found trout in Atlantic Creek below
the pass, and in the upper Yellowstone they were abundant. Thus it is certain that there is no

obstruction, even in dry weather, to prevent the passage of trout from the Snake River to
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Yellowstone Lake; it is quite evident that trout do pass over in this way; and it is almost cer-

tain that Yellowstone Lake was stocked with trout from the west via Two-Ocean Pass.

The trout of the great basin of Utah (Lake Bonneville), is descended

from the trout of the Upper Snake (lewisi) which is not evidently differ-

ent from typical mi/kins ',
the fish fauna of Lake Bonneville and the Upper

Snake being still virtually identical, the disappearance of the outlet of

Lake Boimeville to the north having taken place in times comparatively
recent. The trout of the Nevada Basin (Lake Lahontan) is apparently
descended from typical mi/kins, the outlet of that lake having entered the

Columbia below the Snake River falls, and its disappearance being no

doubt of earlier date. The faunas of lakes Bouneville and Lahontan at

present have little in common. Almost nothing is known of the Tertiary
Lake Idaho, now represented by lakes Malheur, Warner, Goose, etc.

In any event, whether this hypothetical line of descent be true or not,

the fact remains that nowhere in the series can we place an absolute line

of separation between Salmo mykiss and Salmo gairdneri, and they approach
each other most closely in southeastern California, and in the Middle

Columbia.

We arrange the subspecies in accordance with the above suggestions,

leaving each recognizable variation, for the time being, with the title of

subspecies. Some of them, as macdonaldi and agua-bonita, may ultimately
be ranked as species, on account of their local isolation and consequently
better defined characters, while others may prove wholly undefinable.

It is not unlikely, that when the waters of the Northern Hemisphere
are fully explored, it will be found that all the black-spotted tout of

America, Europe, and Asia are forms of one species, for which the oldest

name is Salmo trutta, Linnaeus.

The various subspecies or varieties of the Salmo mykiss.group which we
are able to distinguish with more or less certainty are given in the follow-

ing analysis :

a. Black spots almost as numerous on the head as on the posterior part of body. (Northwest-
ern forms.)

6. Scales usually about 160 to 170.

c. Spots rather large, profusely scattered and irregular, usually none on the belly.

d. Ked marks under the dentary bones always present.

MYKISS; CLAKKII; LEWISI, 779-779b.

dd. Red marks under dentary bones obsolete or nearly so. GIBBSII, 779c.

cc. Spots rather large, sparsely scattered, some present on the belly and on lower side

of head; adult with elongate spots; head slender and conical. Lake Tahoe

(Basin of Lake Lahontan.) HENSHAWI, 779d-

bb. Scales larger, usually about 145; spots numerous but rather small. Great Basin (Lake

Bonneville Basin.) VIRGINALIS, 779e.

oo. Black spots chiefly placed on the posterior half of body. Red blotch on dentary bones

conspicuous. (Southwestern forms.)

e. Scales not very small, about 160; spots of moderate size. (Rio Grande Basin.)

8PILURU8, 779f.

ee. Scales very small, about 180.

/. Spots rather large ;
lower fins distinctly red, rarely orange.

g. Spots very numerous; a red lateral band. (Colorado Basin.)

PLEURITICUS, 779g.

gg. Spots less numerous, none anteriorly. (Lake Waha, Washington.)

BOUVIEBI, 779h.
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ggg. Spots few and large, chiefly on the tail; opercles more curved than in bouvicri.

(Head waters of Arkansas and Platte rivers.) STOMIAS, 779i.

ff. Spots all small; lower fins bright yellow; a yellow lateral shade. (Twin Lakes,

Colorado.) MACDONALDI, 779j.

The typical form from Alaska, Bering Sea, and Kamchatka is

779. SALMO MYKISS, Walbaum.

;
CUT-THROAT TROUT.)

Head 4
; depth 4. D. 10

;
A. 10. Coeca 43. Scales small, variable in

size, about 39-165 to 170-30. Body moderately elongate, compressed.
Head rather short. Mouth moderate, the maxillary not reaching far

beyond the eye. Vomerine teeth as usual, set in an irregular zigzag

series; teeth on the hyoid (second hypobranchial) normally present, but

often obsolete, especially in old examples. Dorsal fin rather low
;
caudal

fin slightly forked, (more so in young individuals than in the adult, as in

all trout). Back and caudal peduncle profusely covered with rounded
black spots of varying size

; dorsal, caudal, and adipose fin covered with

small spots about as large as the nostril
;
a few spots on the head

; belly

rarely spotted ;
inner edge of the mandibles below with a deep-red

blotch. Sea-run specimens are nearly uniform silvery ;
males with a

lateral band and patches of light red
;
lower fins largely red

; extremely
variable in color and form. The common trout of all the streams of

Alaska and Kamchatka, where it descends to salt water, and reaches a

considerable size. The black-spotted trout of British Columbia is proba-

bly of the same type, and no character is known by which the similar

form in the lower Columbia may be separated. The red blotches on the

lower jaw between the dentary bones on the membrane joining them is

usually constant and characteristic. (Mylciss, a vernacular name of the

species in Kamchatka. )

Mykiss, PENNANT, Arctic Zoology, Introd., 126, 1792, Kamchatka ;
after KRASCHENINNIKOW, etc.

SalmomyJdss, WALBAUM, Artedi Piscium, 59, 1792, Kamchatka
;
based on Mykiss of PENNANT.

Salnto nmikisi, BLOCK & SCHNEIDER, Syst. Ichth., 419, 1801, Kamchatka ;
after STELLER.

Salmo purpuratus, PALLAS, Zool. Ross.-Asiat., in, 374, 1811, Bering Sea ; JORDAN & GILBERT,

Synopsis, 314, 1883.

Represented southward by a form provisionally recorded as

779a. SALMO MYKISS CLABKII (Richardson).

(COLUMBIA RIVER TROUT.)

Not evidently different from the preceding. Usually profusely spotted,

with the red cut-throat mark distinct. Scales small, in 150 to 164 cross-

series. Back profusely spotted, anteriorly and posteriorly, the spots

often extending on the belly. Coastwise streams from Puget Sound,
south to Elk River, Humboldt County, California

; locally abundant
;

replaced inland by var. gibbsii and var. lewisi. (Named for Capt. William

Clark (1770-1838) of the famous expedition of Lewis and Clark.)

Salmo clarkii, RICHARDSON, Fauna Bor.-Amer., m, 225, 1836, Cathlapootl River. (Coll. Dr.

Gairdner.)
Fano stellatu*, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 219, Fort Steilacoom, Shoalwater

Bay.
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Salmo breaicauda, SUCKLEY, Ann. Lye. Nat. Hist. N. Y., vn, 1861, 308, Puget Sound. (Coll.

Kennerly, Cooper, and Sucklcy.)

$,,lin<> tt.'llatHS, GC'NTHER, Cat., VI, 117, 1866.

Sal,,i<> aurora, GuNTHER, Cat., VI, 119, 18G6.

Salntu Irencntula, GUNTHER, Cat., vi, 120, 1866.

Represented in the headwaters of Snake River, Yellowstone River, and
Missouri River by

779b. SALMO MYKISS LEWISI (Girard).

(YELLOWSTONE TROUT; CUT-THROAT THOUT.)

Similar to var. clarkii in all respects, the body perhaps a little more

robust, with the spots encroaching less on the belly. Scales small, 145to

170. Red throat mark always present. The Snake River Basin above the

Shoshone Falls, and crossing the main divide of the Rocky Mountains at

Two-Ocean Pass to the head waters of the Yellowstone, thence to other

affluents of the Upper Missouri; common in all suitable waters. Infested

in Yellowstone Lake by great numbers of a parasitic worm (Diboih-

riMtcordicep8*,Leidy). (Named for Captain Meriwether Lewis, (1774-1809),

leader of the noted exploring expedition of Lewis & Clark, in 1803-6.)

Solar lewisi, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 219, Falls of Missouri River. (Coll.

Lewis & Clark.)

Salmo curiiiatHs, COPE, Hayden's Geol. Surv. Mont., 1871 (1872), 471, locality unknown, prob-

ably Yellowstone River.

Represented in tributaries of the Columbia between Shoshone Falls

and the Cascade Range by the variable and imperfectly defined

779c. SALMO MYKISS GIBBSII (Suckley).

Scales small, usually 142 to 175 series. No red below lower jaw; no

hyoid teeth. To this form are provisionally referred the variously inter-

mediate examples from the streams of Idaho and Washington, mentioned

by Gilbert and Evermann in the paragraph quoted on page 489. Similar

specimens have been since taken by Dr. Gilbert in the Des Chutes and

other rivers, and by Dr. Evermann in Big Payette Lake, Idaho. It seems

to be the prevailing form in the region between that occupied by clarJcii

near the coast, and that taken by lewisi above the Shoshoue Falls.

(Named for Dr. George Gibbs, geologist of the Northwest Boundary Com-

mission.)

Fario tsuppitch, GIRARD, Proc. Ac. Nat. Sci. Phila., vm, 1856, 218, Fort Dallas, Oregon; not

Of RlCHARDSOK.

Salmo gibbsii, SUCKLEY, Ann. Lye. Nat. Hist. N. Y., 1858, Fort Dallas; (Type, No. 940); also in

Yakima River, John Day's River, and Boise River, and at The Dalles; SUCKLEY,

Monogr. Salmo, 141, 1861 (1874).

Represented in western Nevada and neighboring parts of California by

779d. SALMO MYKISS HENSHAWI (Gill & Jordan).

(LAKE TAHOE TROUT
;
TRUCKEE TROUT

;
SILVER TROUT.)

Head 3
; depth 4. D. 11

;
A. 12

;
scales 27-160-27 to 37-184-37

; usually

170 in a longitudinal series; cceca 50-60. Body elongate, not greatly

* For a full discussion of this parasite and its relation to the trout of Yellowstone Lake see

Linton "On Two Species of Larval Dibothria from Yellowstone National Park," in Bull. U. S.

Fish Comm., ix, 1889, 65-79, plates 23-27.
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compressed. Head comparatively slender and long acuminate, its upper
surface very slightly carinated; muzzle somewhat pointed, but bluntish

at the tip ;
head not convex above; maxillary rather short, not reaching

much beyond the eye. Vomerine teeth as usual
;
a small, rather narrow,

but usually distinct patch on the hyoid bone. Dorsal fin small
;
caudal

fin short, rather strongly forked. Scales medium. Coloration dark

green in life, in the pure waters of Lake Tahoe
; pale green in the salty

waters of Pyramid Lake; the sides silvery, with a strong lateral shade
of coppery red; back about equally spotted before and behind; the spots

large and mostly round
;
sides with rather distant spots ; belly generally

with round spots ;
head with large black spots above, some even on the

snout and on lower jaw ;
dorsal and caudal also spotted ;

a few spots on

anal; red dashes on lower jaw ; young specimens less spotted. Length
18 inches or more, usually weighing 5 or 6 pounds, but occasionally 20 to

29 pounds. Basin of the post-Tertiary Lake Lahontan
;
found in Lake

Tahoe, Pyramid Lake, Webber Lake, Donner Lake, Independence Lake,
Truckee River, Humboldt River, Carson River, and in most streams of

the east slope of the Sierra Nevada
;
also in the head waters of Feather

River, west of the Sierra Nevada, where it is probably introduced from
Nevada Related to Salmo myUss, but better distinguished than most
of the varieties, with a longer and more conical head, and with the spots

diiferently arranged. A fine trout, now common in the San Francisco

markets.

In Lake Tahoe there are two forms of this type, (1) the ordinary
Tahoe Trout (locally known to fishermen as "Pogy," the young as

"Snipe"), weighing from 3 to 6 pounds, dark in color, with coppery

sides, ascending the streams to spawn, and (2) the " Silver Trout," a

large robust trout profusely spotted, the spots often oblong, the colora-

tion more silvery. These trout live in deep water and spawn in the lake

itself. A careful comparison of specimens convinces us that there is no

specific nor varietal difference between the one and the other. The

largest
u Silver Trout" on record, weighing 29 pounds, was caught at

Tahoe City, about 1876, and sent as a present to Gen. U. S. Grant. The

following is a description of a Silver Trout taken near Tahoe City in

September, 1894, and presented to the Leland Stanford Junior University

by Mr. A. J. Bayley, of Tahoe City :

Specimen 2 feet 4 inches long, weighing 7| pounds. Head 4-jV ; depth
3; eye 7f in head. D. 9

;
A. 12; B. 10; scales 33-205-40 (140 pores).

Pectoral If in head. Maxillary If.

Body very robust, compressed, unusually deep for a trout, the outline

elliptical. Head large, rather more compressed than in typical Salmo
henshaivi, (possibly a character of the adult male). Eye small, silvery.
Vomerine teeth in two long series, those of the two series alternating in

position. Hyoid teeth distinct, in a rather long series. Gill rakers short,
thickish, 5+ 13. Mouth large, the maxillary extending well beyond the

eye. Preopercle moderate, its lower posterior edge not evenly rounded,
but with a slightly projecting, rounded lobe and a slight concavity above
and below

;
this character not strongly marked. Opercle evenly, but

not strongly, rounded. Scales small, reduced above and below, those in
or near lateral line largest. Fins moderate, the anal rather high, with
one more ray than usual. Caudal slightly lunate, almost truncate when
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spread open. Color dark-green above, belly silvery; sides with a broad
coppery shade covering cheeks and opercles ;

sides of lower jaw yellowish ;

fins olivaceous, a little reddish below. Orange dashes between rami of
lower jaw moderately conspicuous. Back, from tip of snout to tail,

closely covered with large, unequal black spots. Spots on top of head
and nape round

; posteriorly the spots run together, forming variously
shaped markings, usually vertically oblong; these may be regarded as
formed of three or four spots placed in a series, or with one or two at the
side of the other; the longest of the oblong markings are not quite as

long as eye. Along side of head and body the hpots are very sparse,
those on head round, those behind vertically oblong. Belly profusely
covered with small black spots, which are nearly round; still smaller
round spots numerous on lower jaw ;

all the spots on caudal peduncle
vertically oblong or curved. Dorsal and caudal densely covered with
oblong spots, smaller than those on the body. Anal with rather numerous
round spots; pectorals and ventrals with a few small spots, the first ray
in each case with a series of faint small spots ; adipose fin spotted.

(Named for Henry W. Henshaw, naturalist of the Geological Survey
west of the 100th meridian, who discovered the species.)

Salmo henshawi, GILL & JORDAN, Man. Vert., Ed. 2, 358, 1878, Lake Tahoe; JORDAN & HENSHAW,
Kept. Chief Eng., Part 3, 1878, App. NN, 1619, plate iv; JORDAN, Proc. U. S. Nat. Mus., i,

1878, 75; JORDAN & GILBERT, Synopsis, 316, 1883.

Salmo (intppilch, JORBAN & HENSHAW, Rept. Chief Engineers, Part 3, 1878, App. NN., 1618; not

of RICHARDSON.

Represented in the lakes and streams of the Great Basin (Lake Bonne-

ville) by
779e. SALMO MYKISS VIRGINALIS (Girard).

(TROUT OF UTAH LAKE.)

Profusely but rather finely spotted, the spots being numerous anteriorly
as well as posteriorly, confined to the back rather than to the tail.

Scales a little larger than in other forms, 140 to 150 in lengthwise series,

anteriorly less crowded than in spiliirus and stomias. In partially
alkaline or milky waters, as in Utah Lake, this form reaches a

large size 8 to 12 pounds and is very pale in color, the dark spots few
and small, mostly confined to the back. Similar variations are shown

by the other forms of trout in other lakes. Lakes and streams west of

the Wahsatch range, especially in Bear, Provo, Jordan, and Sevier

rivers, and in Utah Lake; locally very abundant and of importance as a

food-fish. (virginalis, like a virgin.)

Salar virginalis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 220, Utah Lake.
Salmo utah, BUCKLEY, Monogr. Salmo, 136, 1861 (1874), Utah Lake

; pale specimens from the lake.

Salmo mykiss virginalis, JORDAN, Bull. U. S. Fish Comm., ix, 1889, 14, pi. 3, fig. 9.

Represented in the Rio Grande Basin by

779f. SALMO MYKISS SPILUBUS (Cope).

(Bio GRANDE TROUT.)

Head 3|; depth 4. D. 11
;
A. 10

;
scales 37-160-37. Head heavy, but pro-

portionately short, its upper surface considerably decurved
;
iuterorbital

space transversely convex, obtusely carinated
;
the head more convex

than in any other of our species. Mouth large, maxillary reaching

past eye. Teeth on vomer in two distinct series. Dorsal fin low in
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front, high behind, the last ray more than the height of the first
;
last

ray of the anal rather long ;
caudal with its middle rays about as long as

the others. Profusely spotted ;
back and sides with round black spots,

the spots most developed posteriorly, few on the head, most numerous on
the caudal and adipose fin

;
sides with pale blotches. Length 30 inches.

Upper Rio Grande and southward into the mountains of Chihuahua;
abundant in mountain streams. In all respects apparently identical

with subspecies pleuriticus, except that the scales are less crowded ante-

riorly and the number in a longitudinal series is 155 to 160. (antkoq , spot ;

ovpdj tail.)

Salmo spilurus, COPE, Hayden's Geol. Surv. Mont., 1871 (1872), 470, Sangre de Cristo Pass,
Colorado.

Salmo mykiss spilurus, JORDAN, Bull. U. S. Fish Comm., ix, 1889, 14, pi. 3, figs. 7 and 8.

Represented in the Colorado River Basin by

779g. SALMO MYKISS PLEURITICUS (Cope).

(COLORADO RIVER TROUT.)

Opercle short, 4f to 5 in head. Scales small, 185 to 190. Close to the

typical myMss, but the black spots chiefly gathered on the posterior part
of the body, the head nearly immaculate

; extremely variable, the

lower fins usually red, but sometimes orange ; usually a red lateral band.
Basin of the Colorado. A large, handsome, and variable trout, some-
times profusely speckled, sometimes with large spots, and occasionally
with strong golden shades. Abundant throughout western Colorado
and in all clear mountain streams throughout Arizona

j specimens from
the Colorado Chiquito similar to those from the Eagle and the Gunnison,
in Colorado, (pleuriticus, from Trfovpov, side, in allusion to the red lateral

band. )

Salmo pleuriticus, COPE, Hayden's Geol. Surv. Mont., 1871 (1872), 471, head waters of Green

River, Wyoming.
Salmo mykiss pleuriticus, JORDAN, Bull. U. S. Fish Comm., ix, 1889, 14, pi. 2, fig. 6.

Represented in Waha Lake by

779h. SALMO MTKISS BOUVIERI (Bendire).

(WAHA LAKE TROUT.)

Head 4; depth 4; eye 4. D. 10; A. 11; B. 12; scales 175. Max-

illary 2 in head. Size small. Similar to S. myMss, but with dark spots

only on the dorsal, caudal, and adipose fin, and on the tail behind front

of anal, where the spots are very profuse, smaller than pupil. Anterior

regions dusky-bluish, not silvery ;
red blotch on inner edges of dentary

bones below very conspicuous. Head shorter and deeper than in mykiss,
the snout shorter and blunter, not longer than eye. Opercle and pre-

opercle less convex than in myUss. Caudal moderately forked. A singu-

larly colored local variety, found in Waha Lake, Washington, a mountain
lake without outlet. (Named for Captain Bouvier.)
Salmo purpuratm bouvieri, BENDIRE, in JORDAN & GILBERT, Synopsis, 315, 1883, Waha Lake,

Washington. (Coll. Capt. Charles Bendire, U. S. A.)
Salmo mykiss bouvieri, JORDAN, Bull. U. S. Fish Comm., ix, 1889, pi. 4, fig. 10.
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Represented in the Upper Arkansas and South Platte rivers by

779i. SALMO MTKISS STOMIAS (Cope).

(GllEE.N-BA.tK TllOUT.)

Mouth small; scales small, about 180. A small black-spotted trout,

rarely reaching a pound in weight, close to var. mykiss, differing mainly
in the very large size of its black spots, which are mainly gathered on the

posterior half of the body. Back deep green, sides sometimes red. Flesh

deep red. Head waters of Arkansas and South Platte rivers, in brooks

and shallow places in lakes
;
abundant, (oro/taaf, big-mouthed.)

Salmo slomias, COPE, Haydeu's Geol. Surv. Wyom. for 1870 (1871), 433, South Platte River,

locality unknown. (Coll. Dr. Hammond.)
Salmo mykiss stomias, JORDAN, Bull. U. S. Fish. Conim., ix, 1889, 15, pi. 1, fig. 2.

Represented in the lakes in eastern Colorado by

779j. SALMO MTKISS MACDONALDI, Jordan & Evermann.

(YELLOW-FIN TROUT.)

Head 4 j depth 4| to 5
; eye 5| ;

snout 4. D. 12
;
A. 11

;
B. 10

; scales

40-184-37, 125 pores. Head long, compressed, the snout moderately

pointed; mouth rather large, the maxillary If to 2 in head; hyoid teeth

present; opercle long, 4i in head, its margin strongly convex. Allied to

subspecies pleuriticus, but with the head and opercles longer and the color

different. Body elongated , compressed. Gill rakers 10 -}- 10. Scales small,

regularly placed. Color light olive
;
a broad shade of lemon-yellow along

sides
;
lower fins bright yellow ;

no red anywhere except the " cut-throat"

dash characteristic of Salmo mykiss. Body posteriorly, and dorsal and
caudal fin profusely speckled with small pepper-like dots, smaller than

the nostril; on head and anterior parts fewer none of these spots are

present. Flesh pale. A very handsome trout, abundant on gravelly bot-

toms in Twin Lakes,* tributary to the Arkansas River in the Saguache

Range near Leadville, Colorado
;
not found in brooks. It reaches a

weight of nearly 9 pounds. It is probably descended from the form

called pleuriticus, certainly not from its associate stomias, with which it has

very little in common. (Named for Col. Marshall McDonald, United States

Fish Commissioner.)

Salmo mykiss macdonaldi, JORDAN & EVERMANN, Proc. U. S. Nat. Mus., 1889 (January 20, 1890),

453, Twin Lakes, Colorado ; (Type, No. 41730. Coll. Geo. R. Fisher); JORDAN, Bull.

U. S. Fish Comm., ix, 1889, 11, pi. 1, fig. 1.

780. SALMO GAIRDNERI, Richardson.

(STEELHEAD; HARDHEAD; "SALMON TROUT.")

We retain the name Salmo gairdneri for the large sea trout of the

Pacific Coast and their derivatives
;
forms typically with moderate or

small scales, and without the strongly-marked red dashes at the throat

*This form of trout occurs in company with subspecies stomias, but in Twin Lakes, the two
are entirely distinct, the habits, size, and coloration being notably different. If we were to con-

sider the Arkansas Basin alone, the two must be ranked as distinct species, but these and all

other American trout seem to be connected by intergradations. Apparently macdonaldi is derived

from the Colorado River pleuriticus, which may be descended from xpiluniB, the latter in turn from
stomias. Stomias, viryinalis, henshawi, and bouvieri seem to have sprung directly from mykiss.

F. N. A. 33
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which mark the Cut-throat series of trout, or Salmo myJciss. These forms

are usually well separated from myJciss, on the one hand, and from irideus

on the other. There is, however, a strange medley of forms apparently
aberrant or intermediate, confusing any attempt at specific definition.

The following analytical key contrasts the two most clearly marked
varieties:

o. Scales rather small, averaging 155 cross series, the number varying from 130 to 180 (count-

ing the oblique cross series above lateral line). Sea-running forms reaching a large

size
; weight of sea-run adult 8 to 20 pounds ;

landlocked forms much smaller, down
to % pound. Coloration pale, with few spots. Columbia Hirer and southward to San

Francisco Bay. GAIRDNEEI, 780.

aa. Scales larger, averaging about 135 cross series, the number varying from 130 to 145. Lake

forms
;
coloration very silvery and with few spots ; weight 3 to 10 pounds. Frasei

River, etc. KAMLOOPS, 780a.

Represented in large rivers and estuaries, especially from the Columbia
southward to Monterey, by the anadromous form, the typical

780. SALMO GAIBDNEBI, Richardson.

(STEELHEAD; HARDHEAD; SALMON TROUT.)

B. 12 or 11; D. 11; A. 12; scales usually about 150-28, varying in speci-

mens from Astoria from 137 to 177 (specimens counted by Cramer and

Otaki); pyloric cceca 42; vertebrae 38 + 20. Body rather stout, not very

deep mesially, but with the caudal peduncle thick. Head comparatively
short and rather slender, in the females small, in the males the jaws more
or less prolonged; maxillary rather narrow, the small eye nearly above its

middle; lower jaw included; upper jaw in males emarginate at tip and
at junction of premaxillary. Teeth rather small, those on the vomer in

two long, alternating series, which are about as long as the palatine
series. Preopercle rather wide, with the lower limb short

; opercle mod-
erate. Gill rakers short and thick, 8+12 (essentially as in our other

species). Ventral appendage not half the length of the fin. Tail wide,

squarely truncate in the adult, somewhat emarginate in the young. Flesh

rather pale. Bones much firmer than in Oncorhynchus. Color olive green

above; sides silvery ; head, back, upper fins, and tail more or less densely
covered with black spots; belly usually unspotted; males with colors

heightened, the back greenish ; both sexes in spring with a broad flesh-col-

ored lateral band, deep rosy red on theopercles, this often retained through-
out the year ;

fins not red : no red on the membrane of lower jaw. Length
30 inches. Coastwise streams from Santa Ynez Mountains. Santa Barbara

County, California, northward to British Columbia, west of the Sierra

Nevada and Cascade Range, especially abundant in the Lower Columbia,

ascending the Snake River as far as Auger Falls. Also common in

Russian River and Klamath River. A large trout, abounding in the

mo-iths of the rivers, reaching a weight of 20 pounds or more, migra-

tory like the salmon, and ascending rivers fully as far. It spawns later

than the salmon, (in early spring in the Snake and Salmon rivers in

Idado), and is found in the lower parts of the rivers, spent, at the time ol

the spring salmon run. It is then nearly useless as food, but at other
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times it is similar in quality to other trout. In streams where it is resi-

dent, it rarely exceeds 5 or 6 pounds. Resident forms seem to pass into
*' irideus" southward and should be carefully compared with the latter;

northward into ''

kamloops," while in the Lower Snake River it seems to

iutorgrade with mykisSj through the form called gibbsii. In the Lower

Columbia, according to Dr. Gilbert, it is well separated from mykiss on the

one hand and from the non-migratory S. irideus masoni on the other. Both

young and old are there well separated from iridem. (Named for Dr.

Gairdner, its discoverer, an employee of the Hudson Bay Company at Fort

Vancouver, mentioned by Richardson as an able and promising young
naturalist.)

Salmo gairdneri, RICHARDSON, Fauna Bor.-Amer., in, 221, 1836, Columbia River at Fort

Vancouver; SUCKLEY, Mouogr. Salmo, 114, 1861 (1874); GUNTHER, Cat., vi, 118, 1866.

Salmo Irwicalus, SUCKLEY, Ann. Lye. Nat. Hist. N. Y.,3, 1858, New Dungeness, Straits of

Fuca
; GUNTHER, Cat., vi, 122, 1866.

Fri aurora, GiRARD, Proc. Ac. Nat. Sci.Phila., 1856, 218; GIRARD, Pac. R. R. Surv., x, 308, pi.

68, 1858, Astoria, Oregon. (Coll. Trowbridge.)
Fario newberryi, GIRARD, Proc. Ac. Nat. Sci.Phila., 1858,224, Klamath River; specimen with

scales, 36-146-33.

Fario gairdneri, GIRARD, Pac. R. R. Surv., x, 313, 1858.

Salmo purituratn, GUNTHER, Cat., vi, 116, 1866.

Represented in the lakes of British Columbia and northern Wash-

ington by

780a. SALMO GAIRDNERI KAMLOOPS (Jordan).

(KAMLOOPS TROUT; STIT-TSE.)

Head 4* ; depth 4i; eye 4*. D. 11
;
A. 11 or 12

;
scales 30-135 to 146-26,

65 scales before the dorsal. Body elongate, somewhat compressed, the

maxillary extending beyond the eye, its length not quite half the head;
snout slightly rounded in profile, the profile regularly ascending ; eye

large, about as long as snout
;
teeth moderate, some of those in the

outer row in each jaw moderately enlarged ; opercles striate, not much
produced backward

; branchiostegal rays 11 on each side
;
dorsal fin

rather low, its longest ray slightly greater than the base of the fin, If in

head
;
anal fin rather larger than usual in trout, its outline slightly con-

cave, its longest ray greater than the base of the fin and a little more
than half head; adipose fin moderate; caudal fin rather broad, distinctly

forked, its outer rays about twice inner
; pectoral fins rather long, 1 in

head
;
ventrals moderate, If in head

; gill rakers comparatively short and
few in number, about 6+ 12 or 11. Coloration dark olive above,

bright silvery below, the silvery color extending some distance below the

lateral line where it ends abruptly; when fresh, the middle of the sides in

both specimens was occupied by a broad band of bright light-rose pink,

covering about one-third of the total depth of the fish
;
back above

with small black spots about the size of pin heads irregularly scattered

and somewhat more numerous posteriorly; a very few faint spots on

upper part of head
;
dorsal and caudal fins rather closely covered with

small black spots similar to those on back but more distinct
;
a few spots

on the adipose fin, which is edged with blackish
; lower fins plain ;

the
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upper border of the pectoral dusky ;
a vague dusky blotch on the upper

middle rays of the anal; ventrals entirely plain. Length of type 16

inches. Kainloops Lake, Okanogan Lake, Kootenay Lake, and other

lakes tributary to Fraser River or to the Upper Columbia
; locally

abundant; a fine large trout, slender and graceful, somewhat different in

appearance from the ordinary
a
Steelhead," but not distinguished by any

technical character of any importance, and doubtless intergrading fully

with the latter.

Salmo Icamloops, JORDAN, Proc. U. S. Nat. Mus., 1892, Kamloops Lake, British Columbia.

(Type, No. 44238. Coll. A. 0. Bassett.)

781. SALMO IRIDEUS, Gibbons.

(RAINBOW TROUT; COAST RANGE TROUT.)

Head 4
; depth 3

; eye 5. D. 11
;
A. 10

;
scales 21-135-20, varying con-

siderably. Body comparatively short and deep, compressed, much more

elongate in males than in females. Head short, convex, obtusely ridged
above. Mouth smaller than in other species, the rather broad maxillary

scarcely reaching beyond eye, except in old males. Eye larger than in

other species. Vomerine teeth in two irregular series. Dorsal fin mod-

erate; caudal fin distinctly, though not strongly forked. Color bluish

above, the sides silvery; usually everywhere above profusely but irreg-

ularly spotted, the spots extending on the sides and on the vertical fins;

spots on caudal small
; belly nearly plain ;

sea-run specimens nearly plain

silvery; with red lateral band and blotches. Weight i to 6 pounds.
Mountain streams of the Pacific Coast

;
the typical form found in the

brooks of the Coast Range in California, from the Klamath River to the

San Luis Rey. Abundant and variable, probably entering the sea, and

perhaps growing larger there, becoming a " Salmon Trout."

This form differs from Salmo gairdneri chiefly in the larger scales. Other

characters are its small size and brighter colors; both sexes with a red

lateral band. It is subject to large local variations, some of these land-

locked in peculiar brooks, (e. g., Purisima Creek in San Mateo County,

California, where the individuals are small and brightly colored, popu-

larly regarded as distinct species). Its range extends from the coast of

Washington southward to San Diego County, California (Rio San Luis

Rey). It is thought by some anglers that the young fishes hatched in

the brooks from spawn of gairdneri remain in mountain streams for

from six months to three years, going down to the sea with the high
waters of spring, after which they return to spawn as typical gairdneri.

Those which are landlocked or do not descend remain irideus all their

lives. As against this view we have the fact that to the northward irideus

and gairdneri are always distinguishable and the scales in gairdneri are

always smaller than in typical rainbow trout, (irideus, lainbow-like.)

Salmo irideus, GIBBONS, Proc. Cal. Ac. Nat. Sci., 1855, 36, San Leandro Creek, Alameda
County, California; JORDAN & GILBERT, Synopsis, 312, in part, 1883.

Salmo rivularis, AYRES, Proc. Cal. Ac. Nat. Sci., 1855, 43, Martinez, California.
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The following analytical key will assist in the identification of the

varieties of Salmo irideus, which we are at present disposed to recognize:

a. Scales well imbricated; upper ray of pectoral usually more or less spotted.

6. Scales comparatively large, in 120 to 150 series; sides profusely spotted, both anteriorly

and posteriorly, especially above the reddish lateral band.

c. Scales decidedly large, in 120 to 130 series. Body elongate; no red under the throat;

eye large; anal rays 11 or 12. Brook forms mostly of small size; sea-run examples

occasionally large; confined to the streams of the Coast Range.
d. Mouth mode-rate; coastwise streams of California. IRIDEUS, 781.

dd. Mouth very small; coastwise streams of Oregon and Washington.

MASONI, 781a.

cc. Scales medium, in about 140 series. Body rather deop; eye comparatively small;

anal rays 10 or 11. Coloration dark, usually with many spots; a small dash of

red usually prcsenfrat the throat. Size medium, weight 2 to 8 pounds. Streams

of Upper Sacramento Basin, not running down to the sea. SHASTA, 781b.

bb. Scales small, in 150 to 185 series; size large.

e. Back profusely spotted, anteriorly as well as posteriorly; some red under lower jaw.
Kern River, California. GILBERTI, 78tc.

ee. Back with the spots chiefly posteriorly; no red under the lower jaw. Upper Saora-

mento Basin. STONEI, 781d.

aa. Scales very small and not well imbricated, in about 175 transverse series. Belly, lower

fins, and lateral band yellow; ventrals edged with pale; upper ray of pectoral unspot-

ted; black spots numerous. A small form found in the head waters of Kern River.

AGUA-BONITA, 781e.

781a. SALMO IRIDEUS MASONI (Suckley).

(BROOK TROUT OF WESTERN OREGON.)

The common brook trout of the tributaries of the lower Columbia and
of coastwise streams of Oregon and Washington is very similar to the

typical irideus and is readily distinguished from its associates, gairdneri
and mykiss, by its large scales. Compared with myUss, it is less slender,
the snout more rounded

;
there is no red between branches of lowerjaw;

there are no hyoid teeth, the maxillary is broader and shorter, the opercle
more evenly convex, and there are fewer spots below the lateral line

;
the

red markings on sides usually coalesce into a red band. Scales 120-20 to

130-22. Size small, rarely weighing a pound. Puget Sound to southern

Oregon, in streams of the Coast Range ; locally abundant. Apparently

merging into the ordinary irideus southward, if indeed the two forms are

distinguishable. We know of no diagnostic character, but further com-

parison is needed. (" Named in honor of my good friend Governor Charles

H. Mason of Washington Territory, who has so frequently aided me in

adding to my collections specimens of great interest and value in various

branches of natural history." SucJcley.)

Fario clarkii, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 219; not of RICHARDSON.

Salmo masoni, SUCKLEY, Pac. R. R. Surv., xii, part 2, 345, 1860, Cathlapootl River. (Coll.

Capt. Geo. B. McClellan.*)

* "I obtained this species at the Cathlapootl River, Aug. 2, 1853, and am indebted for it to the
skill of Capt. Geo. B. McClellan, as he took it with the artificial -fly at a time when they did

not readily bite at any bait." Suckley.
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Represented in the upper Sacramento and its tributaries, and probably
in most of the eastern tributaries of the Sacramento and San Joaquin, by

7811). SALMO IRIDEUS SHASTA (Jordan).

(McCLOUD .RIVER RAINBOW TROUT.)

Head 4
; depth 3*

;
D. 11

;
A. 11

;
scales 20 to 24-145-20, 65 before dor-

sal. Body comparatively short and deep, compressed, varying consider-

ably, and much more elongate in the males than in the females. Head

short, convex, obtusely ridged above. Mouth smaller than in most other

forms of the genus, the rather broad maxillary scarcely reaching beyond
eye except in old males

; maxillary If in head in males, 2 in females.

Eye larger than in typical gairdneri, 5 in head. Vomerine teeth in two

irregular series. Dorsal fin moderate
;
caudal fin distinctly though not

strongly forked, more deeply incised than in typical mykissj pectoral 1&

to If in head. Scales comparatively large. Coloration bluish above, the

sides silvery ; everywhere above profusely but irregularly spotted, the

spots extending on the sides and on the vertical fins
;
head well spotted ;

dorsal, caudal, and usually upper ray of pectoral spotted; spots on cau-

dal small
; belly nearly plain ;

fins usually not red
;
almost always a dash

of red between branches of lower jaw ;
males and usually females also

with red lateral band and blotches
;
much red on cheeks and opercles ;

belly partly red in males. Length 10 to 30 inches. Weight 2 to 8 pounds.
Streams of the Sierra Nevada, from Mount Shasta southward, best known
from McCloud River; the limits of its range not well known

; abundant,
and subject to many variations

;
also introduced into Truckee River and

into many eastern streams, this form being the usual " Rainbow Trout"

of fish-culturists. (Named for Mount Shasta.)

Salmo irideus, or Rainbow Trout of most writers and especially of fish-culturists; not Salmo

irideus, GIBBONS, which is based on coastwise specimens.

Salmo gairdneri shasta, JORDAN, Thirteenth Biennial Rept. Fish Comm. California, 1894, 142,

with plate, McCloud River, at Baird, Shasta County, California. (Type, No. 903,

L. S. Jr. Univ. Mus. Coll. Stone.)

Represented in the lower waters of Kern River on the west slope of

the Sierra Nevada by

781c. SALMO IRIDEUS GILBERTI (Jordan).

(KERN RIVER TROUT.)

Entirely similar to the McCloud River Trout, except that the scales are

smaller, as small as in typical myTciss, in about 165 transverse series. The

body is robust, the mouth moderate; back and sides profusely spotted;
old specimens with more or less orange between the branches of the lower

jaw, this mark faint or wanting in the young. Upper ray of pectoral

spotted. Kern River, California, abundant in the river channels, below

the waters inhabited by subspecies agua-bonita. Large, reaching a weight
of 8 pounds. Our specimens from south fork of Kern River, at Soda

Springs, California. (Named for its discoverer, Dr. Charles Henry

Gilbert.)

Salmo gairdneri gilberti, JORDAN, Thirteenth Biennial Rept. Fish Comm. California, 1894, 143.

with plate, South Fork of Kern River at Soda Springs, California. (Type, No.

1511, L. S. Jr. Univ. Mus. Coll. Gilbert.)
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In the Sacramento River is occasionally taken

781d. SALMO IRIDEUS STONEI (Jordan).

(NISSUEE TEOUT; NO-SHEE TROUT.)

Anal rays 11. Depth 4 in length. Pectoral \\ in head. Eye large, 4-

in head. Maxillary 2-
1

1
j. Distinguished by its small scales, the number

of scales in a longitudinal series being about 155, 82 before dorsal, where

they are small and embedded, 25 above lateral line. Teeth fewer and
smaller than in var. shasta, those on the vomer in a single zigzag series.

Axillary scale of ventral small. Upper parts plain greenish; spots few,
and confined chiefly to posterior part of body; spots small and sparse
on dorsal, adipose fin, and caudal

;
a red lateral band usually distinct;

cheeks and opercles with red
;
no red between branches of lower jaw.

Described from a specimen 14 inches in length, collected by Livingston
Stone in McCloud River at Baird, California. This form is well known
to Indians and to fishermen on the Upper Sacramento. According to

Mr. Stone, the Indian fishermen say that it is abundant in the McCloud

River, about 8 miles above Baird. They are larger in size than the

ordinary irideus, one having been taken weighing 12 pounds. A second

specimen is deeper in color, the red lateral band very distinct (female
taken in May). The scales rather larger (140) and irregularly placed.

(Named for its discoverer, Livingston Stone, Superintendent of the

United States Fish Hatchery at Baird, in recognition of his valuable ser-

vices in the propagation of salmon and trout.)

Salmo gairdneri slonei, JOEDAN, Thirteenth Biennial Eept. Cal. Fish Comm., 1894, 142, with

plate, McCloud River at Baird, California. (Type, No. 900, L. S. Jr. Univ. Mus.

Coll. Stone.)

Represented in the mountain streams of the Sierra Nevada, on the west

slope of Mount Whitney, by

781e. SALMO IRIDEUS AGUA-BONITA (Jordan).

(GOLDEN TROUT* OF MOUNT WHITNEY.)

Head 3f ; depth 4. D. 12; A. 10 ; scales in 160 to 180 rows, 123 pores.

Body formed as usual. Head rather long, bluntish at tip ;
mouth moder-

ate, the maxillary extending a little beyond the eye, If in head; hyoid
teeth not evident; opercle moderate; postorbital bone very small, its

greatest length 41 in head
;

its posterior margin moderately convex ; eye
4 in head

;
snout 4| ; gill rakers not very short, 10 -f 11. Scales extremely

small, round, not imbricated, smaller than in other forms of Salmo.

Fins moderate
;
the anal high; the caudal moderately emarginate; pec-

toral 1} in head; ventral 2; caudal If. Olive above; sides and belly

light golden, always showing the dark cross shades of immature trout;

middle of sides along lateral line with a deep scarlet lateral stripe,

broadest under the dorsal, where it is about as wide as eye, thence nar-

rowing to either end and not reaching either head or caudal; middle

line of belly with a broad scarlet band, extending from chin to anal fin,

equally bright all the way ;
a fainter shade along lower side from anal fin

to tip of caudal
;
no crimson dash at throat between branches of lower
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jaw; the whole region uniform bright orange; opercle largely orange;
dark spots chiefly posterior, large and well marked, some as large as pupil
on tail and posterior part of body ;

smaller and well marked on dorsal
;
a

few small ones scattered along forward to the head in two specimens ;

none on body before adipose fin in the other; upper anterior angle of

dorsal abruptly yellowish white
;

this color edged by a dark oblique
streak made by coalescent spots ;

the rest of the fin light olive with 4 or

5 rows of small black spots ; pectorals light orange ;
ventrals deep orange,

with a faint blackish tip ; the anterior edge of the fin conspicuously and

abruptly whitish, as in Salvelinus fontinalis ;
anal dusky orange, the tips

of the last rays blackish, the outer anterior corner abruptly white, the

white stripe wider than the pupil and separated from the color of the fin

by a dusky shade-; caudal olive, tinged with orange on its lower edge,
and profusely spotted with black; inside of mouth pink, of gill cavity

light orange. The small size of the scales is shown in their lack of imbri-

cation rather than by their increased number. Mountain streams on the

west side of Mount Whitney, tributary to Kern River, locally abun-

dant in Volcano Creek, and South Fork of Kern River
;
also largely intro-

duced into streams about Owen Lake, on the east slope of the mountains,
streams formerly destitute of trout. (Gilbert.) This form is apparently
derived from the Kern river trout, var. gilberti, but is so much modified

that unless intermediate specimens now exist, it may be ranked as a dis-

tinct species. (
"
Agua-bonita," beautiful water, name of a cascade on

Volcano Creek, near which this trout abounds.)

Salvto mykiss agua-bonita, JORDAN, Proo. U. S. Nat. Mus., 1892, 481, Volcano or "Whitney
Creek,* California. (Types, No. 514, L. S. Jr. Uuiv. Mus. and 44237, U. S. Nat. Mus.

Coll. Mr. Harvey of Lone Pine, Cal.)

236. CRISTIVOMER, Gill & Jordan.

(GREAT LAKE TROUT.)

Oristivomer, GILL & JORDAN, in JORDAN, Manual Vertebrates E. U. S., Ed. 2, 356, 1878, (namay-

cush).

This genus contains one or two species large, coarse chairs, distin-

guished from Salrelinus by the presence of a raised crest behind the head

of the vomer and free from its shaft; this crest is armed with teeth. The

hyoid teeth constitute a strong, cardiform band. The typical species is

a large charr or trout, spotted with gray instead of red, and found in the

larger lakes of Eastern North America, (crista, crest; vomer, vomer.)

782. CRISTIVOMER NAMATCUSH (Walbaum).

(GR".AT LAKE TROUT ; MACKINAW TROUT
;
LONGE (VERMONT) ;

TOOXJE (MAINE) ; NAMAYCUSH ;

MASAMACUSH.)

Head 4i ; depth 4
; eye large, 4|. B. 11 or 12

;
D. 11

;
A. 11

;
lateral line

185 to 205. Body elongate, covered with thin skin, there being no special

development of fatty tissue. Head very long, its upper surface flattened.

Mouth very large, the maxillary extending much beyond the eye, the head

* It has since been ascertained that the original type came from Cottonwood Creek on the east

slope of Mount Whitney, the variety having been introduced there from Volcano or Whitney
Creek.
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and jaws proportionately lengthened and pointed. Maxillary nearly half

the length of the head; interorbital space nearly one-fourth; teeth very

strong. Caudal fin well forked; adipose fin small. General coloration

dark gray, sometimes pale, sometimes almost black; everywhere with

rounded paler spots, which are often reddish tinged ;
head usually vermic-

nlate above
;
dorsal and caudal reticulate with darker. Length 36 inches.

Reaches weight of 60 to 100 pounds, averaging about 17. Great Lake

region and lakes of northern New York, New Hampshire, and Maine, the

head waters of the Columbia and Fraser rivers, streams of* Vancouver Island,

and north to t lie Arctic Circle, said not to enter tidal waters ; very abund-

ant in the larger bodies of water; varying in form and color in the different

lakes; specimens from Lac des Neiges, Canada, said to be almost black

(Garman), others variously paler and gray. Some in smaller lakes short

and deep in body. (An Indian name.)

Namaiicn*l< >../,,*,/, PENNANT, Arctic Zoology, In trod., 191, 1792, Hudson Bay.
Balmo namaycwsh, WALBAUM, Artedi Piscium, G8, 1792, Hudson Bay; based on the Namaycush

Salmon of PKNXANT; GCNTHER, Cat., vi, 123, 1866, and of authors generally.

&il,n<, I,U;<IH*, KAFINKSQUE, Amer. Monthly Mag., December, 1817, 120, Lake Champlain
Salmo amethystiitii*, MITCHILL, Journ. Ac. Nat. Sci. Phila., 1818, 410, Sault Ste. Marie.

Salmo ho'iflii, Pii< -HA HURON, App. Ross's Voyage, LVIII, 1835, in part; specimen from Boothia

Felix; lii' HAKIISON, Fauna Bor.-Amer., in, 174, 1836, Mingan River.

Salmo confini*, HE KAY, N. Y. Fauna: Fishes, 23fc, 1842, Louis Lake, Hamilton County, New
York; Silver Lake, Pennsylvania.

Balms; IT, Am. Journ. Sci. Arts, 1851, Vol. xi, 340, Lake Winnipiseogee,
New Hampshire.

Salmo twnn, HAM UN, The Togue, in HOLMES, 2d Annual Report Maine Fish Comm., 1862, 109,

Lakes of Maine.

Salmo adirvntlaciu, NOREIS, American Angler's Book, 255, 1865, Adirondack Lakes.

Salmo nizcowet, GONTHEE, Cat., vi, 123, 1860; not of AOASBIZ.

^ai-i-iutii- MMMfi >//, JORDAN & GILBERT, Synopsis, 317, 1883.

Represented in Lake Superior by

782. CRISTIVOMER NAMAYCUSH SISCOWET (Agassiz).

(SlSCOWET.)

Scales rather small, about 175 in the lateral line. Body short and deep,

covered with thick skin, there being an excessive tendency to the devel-

opment of fatty tissue. Head very short and deep, its upper surface

broad and short, covered by a skin so thick as to completely hide the

bones; no distinct median carina. Mouth very large, its gape narrower

than in C. namay<:n*li. Teeth weaker than in C. namaycush ; supplemental
bone also shorter and broader. Maxillary a little more than half the

length of the head. Caudal fin well forked. Coloration as in C. namay-

cush, but usually paler ;
fin rays the same. Lake Superior ; abundant,

but not yet found elsewhere. Very close to the preceding, but differing

in the shortness and breadth of the bones of the head and in the extreme

fatness of the flesh. It is probably a local variety rather than a distinct

species. (An Indian name, probably from the same root as Cisco.)

Salmo fdscoH-et, AGASSI/,, L;tk<- Superior, 'A'.','.',, 1850, Lake Superior.
Salmo siskawitz, AGASSI/., in Jlerh-.-rt, Frank Forester 1

B Fish and Fifthing, 112, with plate, 1860,

Lake Superior
Salmo urrintus, BAUNS'IOV. K<|,t. Hf-hf-m-u Canada, Lrake Superior; reference uncertain.

Salvelinus namaycush ts'utcowet, JOKDAM & GILBEET, Synopsis, 318, 1883.
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237. SALVELINUS (Nilsson) Richardson.

(CHARRS.)

Salvelini, NILSSON, Prodr. Ichth. Scand., 7, 1832, (alpinus); (group name).

Salvelinm, RICHARDSON, Fauna Bor.-Amer., in, 169, 1836, (alpinus); after NILSSON.

Baione, DfiKAY, N. Y. Fauna: Fishes, 244, 1842, (fontinalis).

Umbla, RAPP, Fische Bodensee, 32, 1854, (umbla = alpinus).

Body moderately elongate. Mouth large or small. Teeth of jaws,

palatines, and tongue essentially as in Salmo, the hyoid patch present or

not. Vomer boat-shaped, the shaft much depressed, without raised crest,

with teeth on the head of the bone and none on shaft. Scales very small,

200 to 250 in a lengthwise series. Fins moderate, the caudal forked in the

young, truncate* in some species in the adult. Sexual peculiarities not

strongly marked, the males with the premaxillaries enlarged and a fleshy

projection at the tip of the lower jaw. Coloration dark, with round,
crimson spots, the lower fins sometimes with marginal bands of black,

reddish, and pale. Species numerous in the clear streams and lakes of

the northern parts of both continents, sometimes descending to the sea,

where they lose their variegated colors and become nearly plain and sil-

very. The members of this genus are by far the most active and hand-

some of the trout, and live in the coldest, clearest, and most secluded

waters. "No higher praise can be given to a Salmonoid than to say, it

isacharr." (Salvelinus, an old name of thecharr; from the same root

as Salbling or Saibling.)

a. Back unspotted, strongly marbled with dark olive or black; dorsal and caudal fins mottled;

body rather Btout, the head heavy; gill rakers small, 6 + 11, not curled.

FONTINALIS, 783.

aa. Back not marbled with darker.

b. Back with red spots, like those on the sides, but smaller and usually paler; mouth large,

the maxillary reaching beyond eye; gill rakers 8 + 12. MALMA, 784.

66. Back unspotted, the red spots confined to the sides; maxillary usually not reaching

beyond eye.

c. Gill rakers numerous, 6 + 12 to 16; head rather large, 4 to 4% in length; body
rather stout; belly orange in breeding season. ALPINUS, 785.

cc. Gill rakers fewer, 6 + 11, small; head small, 4% to 5 in length; body slender.

OQUASSA, 786.

783. SALVELINUS FONTINALIS (Mitchill).

(BROOK TKOUT; SPECKLED TROUT.)

Head 4|; depth 4. D. 10; A. 9; scales 37-230-30; gill rakers about

6 + 11. Body oblong, moderately compressed, not much elevated. Head

large, but not very long, the snout bluntish, the interorbital space rather

broad. Mouth large, the maxillary reaching more or less beyond the eye.

Eye large, usually somewhat above the line of the axis of the body.

Caudal fin slightly lunate in the adult, forked in the young; adipose fin

small; pectoral and ventral fins not especially elongate. Red spots on

the sides rather smaller than the pupil; back mostly without spots, more

or less barred or mottled with dark olive or black
;
dorsal and caudal fins

mottled or barred with darker
;
lower fins dusky, with a pale, usually

orange, band anteriorly, followed by a darker one; belly in the males

often more or less red
;
sea-run individuals (the Canadian

' ' Salmon Trout")
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are often nearly plain bright silvery. Many local varieties distinguished

by shades of color, also occur. Length 18 inches or less. The bestknown
of our charrs, abounding in all clear, cold streams from Maine to the

Saskatchewan and northward to Labrador, southward in the Alleghanies
to the head waters of the Savannah, Chattahoochee, Catawba, and French

Broad; largely introduced into western streams but not native west of
the Mississippi, (fontinalis, living in springs.)

Salmo fontinalis, MITCHILL, Trans. Lit. and Phil.Soc. N. Y., i, 1815, 435, near New York City;
Salmo alleghaniensis, RAFINESQUE, Ich. Oh., 44, 1820, Brooks falling into the Alleghany and

Monongahela rivers.

Salmo nigrencetis, KAFINESQUE, Ich. Oh., 45, 1820, near the Laurel Hills, Pennsylvania;
GUNTHER, Cat., vi, 152, 1866, and of nearly all early authors.

Salmo canadensis, HAMILTON SMITH, in Griffith's Cuvier, x, 474, 1834, Canada
;
dots blood red,

each "in a white circular spot."

Salmo hoodii, RICHARDSON, Ross Voyage, App. LVIII, 1835, and Fauna Bor.-Amer., m. 173, 1836,

Fort Enterprise, Pine Island Lake, etc.; based in part on namaycush.
Salmo immaculatus,

* H. R. STOKER, Bost. Journ. Nat. Hist., vi, 1850, 361, Lower St. Lawrence
;

(Canadian "Salmon Trout"), name preoccupied ; GtJNTHEii, Cat., vi, 125, 1866.

Salmo hudsonicus, SUCKLEY, Ann. Lye. Nat. Hist. N. Y., 1861, 310, Hudson Bay and tribu-

taries; Labrador
; Newfoundland ; (Coll. Drexler, Gill, and Coues); GUNTHER, Cat.,

vi, 153, 1866.

Salvelinus fontinalis, JORDAN, Proc. U. S. Nat. Mus., 1878, 81, in part.

Represented in certain ponds in New Hampshire by

783a. SALVELINUS FONTINALIS AGASSIZII f (Garman).

(DUBLIN POND TROUT.)

Coloration pale grayish, almost without red spots, thus resembling the

lake trout. Otherwise similar to fontinalis. (Named for Louis Agassiz.)
Salmo agassizii, GARMAN, Nineteenth Report Mass. Fish Comm., 1885, 20, Dublin Pond (Lake

Monadnock), Keene, New Hampshire ; Center Pond, New Hampshire.

784. SALVELINUS MALMA (Walbaum).

(DOLLY VARDEN TROUT ; OREGON CHARR
;
BULL TROUT ; RED-SPOTTED TROUT ; MALMA ; GOLET.)

Head 3f j depth 4
; eye 4. D. 11

;
A. 9

;
scales 39-240-36 ; pyloric co3ca

large, 45 to 50
; gill rakers about 8 -f- 12. Body stout, the back somewhat

* Sea-run forms of this and other charrs and trout are larger in size, silver-gray in color and
without spots, or nearly so. A silvery-gray form abundant in Canadian estuaries, and locally
known as Salmon Trout, has been called var. immaculatus, but this name is preoccupied by Salmo

immaculatus, Walbaum, which is one of the Characinidse.

t This form is thus described by Mr. Garman :

Salmo agassizii: B. 11 to 13; D. 12 to 13; A. 10 to 12; V. 8 to 9; P. 14 to 15; pores 109 to 119;
scales 38 to 42-217 to 237-38 to 42; second dorsal to lateral line, 28.

A variety of the brook trout; apparently restricted to the small lakes in the neighborhood of

Dublin, New Hampshire. Compared with those of S. fontinalis, the young are rather more slender,
the caudal notch slightly deeper, and the sides more silvery. The young are much darker
colored than the adults; on both the red spots of the flanks are large and numerous. On the
adult the brown color has become so much bleached that the specimen is nearly uniform silvery;

very faint indications of the red spots remain. The differences between the young of S. fontinalis
and those of this variety are even more marked than those between adults; side by side, the
clouded parr marks or bands at once distinguish the young of S. agassizii. Apparently it is later

in attaining sexual development, and has the appearance of a deep-water species. Length 1%
inches.
Snout longer than eye ; maxillary extending behind orbit; in young the diametet of the eye equals

the length of the snout, and the length of the head is one-fourth of the total, without caudal;
the length of the head of a 12%-inch specimen (fig. 18) equals the depth of the body, and is con-
tained 4% times in the length of the body and head. Dublin Pond; Lake Monadnock, Keene,
New Hampshire; Center Pond.
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elevated, deeper, and less compressed than in S. fontinalis. Head large,

snout broad, flattened above. Mouth large, the maxillary reaching past,

the eye. Fins short
;
the caudal fin slightly forked or almost truncate

;

adipose fin usually large ;
in large specimens its length is twice that of the

eye. General color olivaceous
;
the sides with round red spots nearly the

size of the eye, the back commonly with smaller pale ones, a feature of

coloration which distinguishes this species at once from the others
;
lower

fins colored as in S. fontinalis, dusky, with a pale stripe in front, followed

by a dark one
;
sea-run specimens silvery, with the spots faint or obso-

lete; fins and back without dark reticulations. Gill covers without con-

centric striae. Length 5 to 20 inches. Streams east and west of the Cascade

Range from the Upper Sacramento to Montana, Alaska, and Kamchatka,
generally abundant northward, descending to the sea, where it reaches a

weight of about 12 pounds. One of the most beautiful and active of all

the SalmonidoB. In small mountain brooks, dwarf forms occur (as var.

lordii, etc.), but it is not necessary to distinguish these by separate names.

(Malma, a vernacular name in Kamchatka.)

Goltra, KRASCHENINNIKOW, Descr. Kamch., 183, 1768, Kamchatka-.

Malma, PENNANT, Arctic Zool., Introd., 126, 1792, Bering Sea; after STELLER, etc.

Salmo malma, WALBAUM, Artedi Piscium, 66, 1792, Kamchatka; based on Malma, of PENNANT.
Salmo curilus, PALLAS, Zoogr. Rosso-Asiat., in, 251, 1811, Curile Islands.

Salmo callaris, PALLAS, Zoogr. Eosso-Asiat., in, 353, 1811, Bering Sea; GUNTHEB, Cat., vi, 143,

1866.

Salmopenshinensis, PALLAS, Zoogr. Rosso-Asiat., m, 381, 1811, Gulf of Penshine
; Worofskaja

River.

Salmo Isevigatut, PALLAS, Zoogr. Rosso. -Asiat., in, 385, 1811, Curile Islands.

Salmo nummifer, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxi, 365, 1848, Kamchatka; on a

drawing by Mertens.

Salmo erythrorhynchos, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxi, 367, 1848, Kamchatka.
Salmo spectabilis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 218, Fort Dalles, Oregon; name

preoccupied.

8almo
tparlcei, SUCKLEY, Ann. Lye. Nat. Hist. N. T., 1861, 309, Kootenay River. (Coll. Gibbs.)

Salmo bairdii, SUCKLEY, Ann. Lye. Nat. Hist. N. Y., 1861, 309, tributary of Flathead River,
Montana. (Type, No. 2010. Coll. Kennerly.)

Salmo campbelli, SUCKLEY, Ann. Lye. Nat. Hist. N. Y., 1861, 313, Fort Dalles, Oregon; substi-

tute for spectabilis; preoccupied. (Coll. Kennerly.)

Salmo lordii, GUNTHER, Cat., vi, 148, 1866, Skagit River
;
dwarf specimens.

Salmo tudes, COPE, Proc. Amer. Phil. Soc. Phila., 1873, 24, Captains Harbor, Unalaska. (Coll.

Prof. Geo. Davidson.)
Salmo bairdii, GUNTHER, Cat., vi, 121, 1866.

Salmo parkii and campbelli, GUNTHER, Cat., vi, 121, 149, 1866.

Salvelinus spectabilis, JORDAN, Proc. U. S. Nat. Mus., i, 1878, 79.

Salvelinus bairdii, JORDAN, Proc. U. S. Nat. Mus., I, 1878, 82.

Salvelinus malma, JORDAN & GILBERT, Synopsis, 319, 1883; EVERMANN, Bull. U. S. Fish Comm., xi,

1891, 50, pi. xxv, fig. 1.

786. SALTELINTJS ALPINTJS (Linnaeus).

(EUROPEAN CHARR
;
SALBLING

;
SAIBLING

; OMBRE CHEVALIER
; GREENLAND CHARB.)

Head 4i; depth 5. D. 13; A. 12; scales 195 to 200. Vertebrae 59 to 62.

Cceca 36 to 48. Body elongate, compressed ;
head moderate; maxillary

extending little beyond orbit
; hyoid teeth usually present, in a feeble

band
j
teeth moderate. Grayish or greenish above, the lower parts red,
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especially in the male; lower fins anteriorly margined with white.

Sides of body with round red spots ;
back not marbled. Gill rakers 6+ 11

to 18, usually longer than in fontinalis, and in the adult more or less

curled. Cold lakes and mountain streams of central and northern Europe
and northeastern America, abundant in suitable waters and running into

many varieties. Some of the nominal species in Siberia may belong to

this type, but too little is known of them to permit their reference,
either to Salvelinus alpinus or to Salvelinus malma. (Eu. ) (alpinus, alpine.)

Sahno alpinm, LINNAEUS, Syst. Nat,, Ed. x, 1758, 300, Lapland, West Gothland, etc.

&<ilin xatrclhtxx, LINN/KITS, Syst. Nat., Ed. x, 1758, 309, Lintz in Austria.

Salmo salmarinus, LINNJEUS, Syst. Nat., Ed. x, 1758, 310,
" Tridenti in fluviis frigidus

saxosis."

Sahito nmbla, LINNAEUS, Syst. Nat., Ed. x, 1758, 310, Lakes of Switzerland and Italy.
Salmo vi'iitrk-oxitx, NILSSON, Prodromus, 7, 1832, Western Norway.
Salmo rulilus, NILSSON, Prodromus, 10, 1832, Hadeland, Norway.
Salmo ascanii, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxi, 256, 1848, Norway.
Salmo dislichus, HECKEL, Reisebericht, 93, 1851, Austria.

Salmo monestichus, HECKEL, Reisebericht, 93, 1851, Austria.

Salmo rivalis, GAIMARD, Voyage Island, Greenland, pi. 15, 1851, Iceland.

Salmo alpinus tiivalis, FABER, Fische Islands, 1G9, Iceland.

Salmo villughbii, GUNTHER, Proc. Zool. Soc., 1862, 4G, Lake Windermere.
Salmo grayi, GUNTHER, Proc. Zool. Soc., 1862, 51, Lough Melvin, Ireland.

Salmo colii, GL'NTHER, Proc. Zool. Soc.,-1863, 12, Lough Esk.

Salmoperisii, GUNTHER, Ann. Mag. Nat. Hist., xv, 18C5, 75, North Wales.
Salmo killinensis, GUNTHER, Proc. Zool., 1865, 699, Loch Killin, Inverness.

Salmo carbonarius, STROM, Egers Beskrivelse, 122, Western Norway.

Represented in American waters by several forms, scarcely differen-

tiated from each other or from the parent type. - We provisionally recog-
nize the following, but do not know any positive character by which to

separate any of them from Salvelinus alpinus.

Represented in the inlets of Boothia by the long-fmned

785a. SALYELINUS ALPINUS ALIPES (Richardson).

(LONG-FINNED CHARR.)

D. 11; A. 10; scales 210; B. 11
;
cceca 41. Body elongate; head of mod-

erate size; snout elongate, pointed, with the lower jaw projecting beyond
the upper in adult examples. Teeth small. Maxillary elongate, narrow,

extending beyond the eye. Preopercle very short, with a very short lower

limb
; opercle and preopercle very conspicuously and deeply striated, the

striae radiating from the base of each. Fins much developed, the dorsal

much higher than long; pectoral very long, reaching more than halfway
to ventrals, which are also very long; adipose fin very small

;
caudal well

forked. Lakes of Greenland and Boothia Felix. (Giinther.) (ala, wing;

pes, foot).

Salmo alipes, RICHARDSON, Nat. Hist. App. Ross's Voy., LVII, 1835, and Fauna Bor.-Amer., in,

169, 1836, lakes in Regent's Inlet, Boothia Felix ; GtfNTHEH, Cat., vi, 149, 1866.

Salmo nilidus, RICHARDSON, App. Ross's Voy., LVII, 1835, Lake at Regent's Inlet, Boothia

Felix; and Fauna Bor.-Amer., in, 171, 1836; GUNTHER, Cat., vi, 150, 1866. In nitidm, the

dorsal and pectoral are represented as a little shorter than in alipes, but no other evident

difference.

Salvelinus nitidus, JORDAN & GILBERT, Synopsis, 321, 1883.

Salvelinus stagnalis, JORDAN & GILBERT, 321, 1883.
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Associated with S. alipes and probably not distinct from it, and like it

not entering the sea is

785b. SALVELINUS ALPINUS STAGNALIS (Fabricitts).

(GREENLAND CHARR.)

Gill rakers as in alpinus, slender and straightish, 9+ 15 in number, the

longest 2 in eye. Body moderately elongate; pectorals shortish, If- in

head, not reaching quite halfway to ventral
;
dorsal about as high as

long, the longest ray If in head (8i in total length with caudal, accord-

ing to Fabricus). Dark green, with lighter irregular green streaks, sil-

very below
;
sides everywhere with pale pink spots, the largest less than

eye; upper fins greenish; lower pink. Sea-run specimens nearly plain

silvery. Waters of Greenland, Boothia, and neighboring regions, abun-

dant
;
the specimen examined by us (described in full by Dresel) from

Godhavn, Disco Island, (stagnum, a pond or tarn.)

Stilmo stagnalis, FABRICIUS, Fauna Grcenlandica, 175, 1780, Alpine ponds of Greenland; not

migratory.

Salmo rivalis, FABRICIUS, I. c., 176, 1780, Alpine brooks of Greenland; not entering the sea.

Salmo hearnei, RICHARDSON, Franklin's First Voyage, 706, 1823, and in Fauna Bor.-Amer., in,

167, 1836, Bloody Fall, Coppermine River, lat. 67; description imperfect; GUNTHER,

Cat., vi, 148,1866.

Salmo rossit,
* RICHARDSON, App. Ross's Voyage, LVI, 1835; and in Fauna Bor.-Amer., in, 163,

1836, Regent's Inlet, Boothia Felix.

Salvelinus rossi, JORDAN & GILBERT, Synopsis, 321, 1883.

Salvelinus slagnalis, DRESEL, Proc. U. S. Nat. Mus., 1884, 255; good description.

Salmo hoodii, RICHARDSON, Fauna Bor.-Amer., in, 173, 1836; GUNTHER, Cat., vi, 151, 1866.

Represented in the far north by

785c. SALYELINUS ALPINUS ARCTURUS (GUnther).

Head 44; depth 5; D. 11; A. 10; B. 11; cceca 31-44. Dull greenish,

silvery or reddish below
;
lower fins yellowish ;

no red spots (on speci-

mens seen). Body rather elongate; head small, the snout very obtuse;
mouth moderate, the maxillary in the male reaching about to posterior

margin of orbit
;
teeth small

;
a band of hyoid teeth

; preopercle with a

distinct lower limb; pectoral little shorter than head, reaching more than

halfway to ventral. Caudal moderately forked; scales minute. Length
12 inches. Victoria Lake and Floeberg Beach, Arctic America, lat. 82 34',

the northernmost Salmonoid known. (Gunther.) (Arcturus, upuroq, bear;

oi>pa,tail, name of one of the northern stars.)

Salmo arclurus, GUNTHER, Proc. Zobl. Soc. Loud., 1877, 294, pi. xxxn, Victoria Lake, Floeberg
Beach. (Coll. Capt. Fielden.)

Salvelinus arcturus, JORDAN & GILBERT, Synopsis, 319, 1883.

* The following is the substance of Richardson's account of S. rossi:

Head 5. B. 12-13
;
D. 13

;
A. 11

; P. 14
; V. 10. Dorsal fin low

; pectoral short, adipose fin

very small. Rather slender
; snout very obtuse; lower jaw remarkably long, with a knob at tip

(male). Thirty teeth on tongue. Conspicuous pores on the face bones posteriorly. Scales very
small, embedded. Olive-brown above, the dorsal and caudal similarly colored

; belly red ; scat-

tered red spots near the lateral line. (Named for Captain James Clark Ross, an Arctic explorer
by whose party the species was obtained.)
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Represented in lakes of Western Maine and New Hampshire by

785d. SALVEL1NUS ALPINUS ATJREOLUS (Bean).

(SUNAPEE TROUT.)

Head 4
; depth 4. D. 9

;
A. 8

;
scales 35-210-40. Maxillary reaching

middle of eye, 2 in head
; eye a little longer than snout, 4f- in head

; gill

rakers usually* about 6 + 12, quite short, not i diameter of eye, and

angularly bent; (in alpinus, longer, straighter, 7+14, and f eye); pec-
toral shortish, If in head, longer in males; dorsal rather low. Brownish,
sides silver gray, with small orange spots on sides above and below lat-

eral line; caudal grayish ; belly orange; anal orange, edged before with

white; ventrals orange, with a white band on outer rays; no mottlings

anywhere. Length 12 to 18 inches. Sunapee Lake, New Hampshire,
Dan Hole Pond, Carroll County, New Hampshire; tributary to Saco

River, and Flood's Pond, Ellsworth, Maine, tributary to Union River.

Evidently almost or quite identical with the European Charr, and con-

sidered by Garman as probably introduced into these ponds from Germany.
In referring to the trout from Sunapee Lake, Mr. Quackenbos writes : The external character-

istics of the Sunapee fish, however, distinguish it conspicuously from the three othercharrs of

New England. Its graceful build, small and delicately-shaped head, small mouth, excessively

developed fins, more or less markedly emarginate caudal, spots without the blue areola, and
unmottled back, at once separate it from the brook trout and link it as closely as its structural

peculiarities with Austrian, British, and Swiss congeners. The nuptial coloration is gorgeous

beyond example among our indigenous Salmonidse. Throughout the spring and summer the

back is dark sea-green, blending on the sides into a flashing silver, which in turn deepens below

into a rich cream. But as the October pairing time approaches, the fish is metamorphosed into

a creature of indescribable brilliancy. The deep purplish blue of the back and shoulders now
seems to dissolve into a dreamy sheen of amethyst, through which the inconspicuous pale lemon

spots of midsummer flame out in points of yellow or vermilion fire, while below the lateral line

all is dazzling orange. The fins catch the hue of the adjacent parts, and pectoral, ventral, anal,

and lower lobe of caudal, are ribboned with a broad white margin. As in the case of the Win-

dermere charr, these white margins of the fins are very conspicuous in specimens seen swimming
in the water. There are great differences in intensity of general coloration, and the females are

not usually as gaudily tinted as the males. The intermediate types and different depths of hue

observable in an autumn school recall the public promenade in a West Indian city, where all

shades of transition are found from pure white to tawny black. Those who have seen the flash-

ing hordes on the spawning beds, in all their glory of color and majesty of action, pronounce it

a spectacle never to be forgotten.

The Sunapee charr is undoubtedly a representative of the European form
;
but reasons have

been given why it is believed to be a native of this continent. It differs no more extensively from

the several European varieties than they do among themselves. Von dem Borne, Professors

Benecke, Dalmar, and Wittmack, of Berlin, all speak of important differences in form, size, and

color, according to age, sex, season, and habitat. All authorities allude to the solid sea-green or

dark-blue of the back, the yellowish sides, and the red or orange belly. Benecke and Dalmar

refer picturesquely to the half-moon tail. As to spots, there is endless variety. Some forms have

* The value of gill rakers as a distinctive character is questioned by Garman, Bean, and Quack-
enbos. It is not unlikely that these structures vary with age, food, and condition, and are sub-

ject to deterioration in large trout. Garman says that in foreign specimens examined by him
the dentition differs, corresponding more or less nearly with that of the New Hampshire fish

that differences of age imply radical differences in teeth, fins, stomach, and especially gill
rakers which latter Garman believes to be "most important in function early in life

and to deteriorate with change to coarser food." The deterioration consists in a distortion not
alike in any two individuals

;
"the rakers curve and twist in every direction like a lot of writh-

ing worms suddenly become rigid." '-In old specimens, they lose their points and grow club-

shaped . Quackenbos.
"
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none; some, large spots; others, small yellow, orange, and red and singularly, in certain

specimens, each spot is surrounded by a white ring or halo. The fins take their color from the

back and sides, and have the broad white band. The foreign sa'ibling is gregarious like the

Sunapee form
;
lives similarly on crustaceans, worms, and fish-food, and seeks the deepest and

coldest waters.

The greater the altitude the more intense the coloration and the smaller the fish. In Lake

Zug the sa'ibling run 8 or 9 to the pound; in Lake Geneva, they are said to attain a weight
of over 20 povmds. The flesh is white or red, which, however, makes no difference in the flavor.

The foreign sa'ibling is taken in nets, or with hook and line; it is eaten fresh or smoked.

In Forest and Stream, Jan. 22, 189.1, Dr. Jordan gave his reasons for thinking with Bean, Quack-

enbos, and others that the Sunapee trout is a native variety of Salvelinus alpinus, as follows:
" For some time past ichthyologists and anglers alike have been deeply interested in the question

of the name and origin of the splendid trout of Sunapee Lake. Is it a distinct and peculiar spe-

cies which has always been with us, or is it simply the European charr or saibling which has been

lately brought over from Europe ? Two of our highest ichthyological authorities have expressed

themselves with some positiveness in regard to this matter. Dr. Tarleton H. Bean, of the United

States Fish Commission, has described the fish in question as a distinct species, under the name
of Salvelinus aureolus, while Mr. Samuel Garman, of the Museum of Comparative Zoology, has

declared it to be fully identical with the European Salcelinus alpinus, the charr, saibling, saibling

or ombre chevalier of the rivers and lakes of northern Europe. On the supposition of the identity

of the Sunapee trout with the European form, its occurrence in the lakes of Maine has been

attributed to a recent plant of saibling eggs brought from Germany by the United States Fish

Commission. The possibility that this trout is a hybrid between the saibling and (he European
trout or brown trout (Salmofario), has been also suggested.

The study of the species of charr is a very difficult one. The specific differences are slight

and the individual variations surprisingly great. The presence of a large amount of material is

necessary in order to reach any conclusion. Those conclusions which now seem to me probable
I wish to present in the most modest manner possible, for they are liable to be wholly overturned

when the waters between Maine and Greenland are more fully explored.

For the purposes of the present study, Dr. Bean has very kindly lent me a considerable

amount of material, from the National Museum, by consent of Dr. Goode. This consists of the

following specimens:

Salvelinus alpinus 10249, from Europe; 17456 (two specimens), Bergen; 39924, Sterling Lake,
New Jersey (introduced).

Salvelinus aureolus From Sunapee Lake, 37408, 37409, 37410, 39334, 39335, 39900.

Salvelinus A hybrid of Salvelinus alpinus, male with Salmo fario, female, 2 years old, received

from Norway, 17451.

Salvelinus (nilidus) 34384, Disco, Greenland.

Salvelinus (arcturus) 36097, mouth of St. Lawrence River; 37670, lake near Quebec.

Besides these specimens I have received several specimens of Salvelinus aureolus from Sunapee
Lake and Dan Hole Pond, through the kindness of Mr. A. N. Cheney and others. From Dr.

Bean I have also specimens of S. oqnassa from Eangeley Lake, and of S. fontinalis agassizii, from

Monadnock Lake. There is, however, no present question of the distinctness of the Sunapee
trout from either fontinalis or oquassa, though its relations to the latter are very close.

From the material in hand the following conclusions seem justifiable, and I am pleased to

find that these results agree in the main with the observations both of Dr. Bean and of Mr.
Garman.

1. In comparing the specimens of aureolus with those of alpimls I find a very close agreement
in all external respects, some of the specimens in hand coinciding, as Mr. Garman has noticed,

in almost every detail with one of Dr. F. A. Smitt's colored figures of alpinus from Sweden. I

find, however, the following distinctions constant in these specimens, these differences being

substantially those already pointed out by Dr. Bean.

In aureolus the gill rakers, 6 + 11 or 6 + 12 in number, are quite short, less than % diameter

of eye, and angularly bent outward, the oldest specimens having them shortest in proportion and

most curved.

In alpinus the gill rakers are 7+15 or 7 + 14 in number, longer and straighter than in aureo-

lus, f length of eye in specimens of the same length as those of aureolus measured. In form of

gill rakers and in all other respects the specimen from Sterling Lake introduced (from Germany)
agrees fully with the Norwegian saiblings.
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In aureolus the pectorals are shorter (1% in head) and the dorsal lower than in alpinus. In
the latter the pectoral is 1% to \% in head.

Other apparent differences which may depend wholly or in part on the condition of the speci-
mens are these: The hyoid (hypobranchial) teeth in aureolus are smaller and in a broader series

than in alpinus, the stomach a little thicker and the pyloric coeca smaller. I doubt the constancy
of these characters. The specimens of aureolus are also a little more robust in form, a character
of trifling value among trout.

Dr. Day has recently maintained, and he has shown good cause for his opinion, that the six or

eight nominal species of charr ascribed to the waters of Great Britain are all forms of one Salvelinus

alpinus. Recent continental writers seem to share this view, long ago advanced by Agassix, who
placed all the charrs of Europe, including Iceland, in a single species, alpinus. Dr. Day has
shown that the species is subject to great variation in the development of the pectorals. None of
the European writers has paid much attention to the gill rakers. Dr. Giiuther has counted in

English specimens 9 and 11 gill rakers on the lower limb. If these counts are correct, the
number would vary from 6 + 9 to 9 + 15. But this count may be questioned, as it is not unlikely
that some of the smaller ones have been omitted in Dr. GUnther's enumeration. When all these

facts are taken into consideration, the only character left to distinguish the Sunapee charr from
the saibling is the curved form and perhaps lesser number of its gill rakers.

This problem is complicated by the existence of other saibling-like charrs in lakes of Canada
and Greenland. It is evident, too, that some of these are even more like the saibling than the

Sunapee trout is, a fact which Dr. Bean has already pointed out in a letter to me.

The specimen abo've mentioned from Disco, Greenland, is a fine trout, 15 inches long, wholly
silvery in color, a fact which shows that it was taken in the sea. This specimen has the gill

rakers slender and straightish, 9 -f 15 in number, the longest 2% in eye. In this respect it agrees

perfectly with the saibling, but in the form of the body and the shortish fins (the pectoral 1%
in head) it more resembles the Sunapee trout. This Greenland fish represents the species called

Salvelinus nitidm (Richardson). This has been thought to be simply the female of a long-finned
Greenland trout, called Salvelinus stagnalis (Fabricius). Perhaps nitidus is the female and stagnalis

the male, or perhaps stagnalis is based on river and nitidus on sea-run specimens. Apparently
the two are not distinct species and I do not see how either can be separated from alpinus.

Apparently, also, nitidus only differs from aureolus in having the gill rakers of alpinus. An unpub-
lished engraving of another Greenland trout (nilidus) agrees perfectly in form and color with

aureolus, but the gill rakers are not shown.

In view of all these facts, I have no hesitation in regarding these Greenland charrs as forms

of the saibling. That the saibling should extend its range across to Greenland need not surprise

us. It is found in all the mountain lakes of Europe from Austria toSpitzbergen. It enters the

northern seas and swarms in the ponds of Iceland. In late autumn, in the North Pacific, black-

spotted trout (Salmo mykiss) and the Dolly Varden charr (Salvelinm malma) freely enter the ocean,
and they inhabit alike both sides of Bering Sea. The saibling could as easily reach Greenland

from Iceland as to cross to Iceland from the Scottish coasts.

Two other specimens before us are also of interest in this connection. One of these, a young
trout, 10% inches in length, with parr marks and without red spots, is from a lake near Quebec.

The other, 9% inches long, was taken in the Gulf of St. Lawrence. This specimen is very dark

in color, almost like a blueback. It has no red spots and its scales have the silvery luster which
is acquired on entering the sea. [These belong to the form since described as Salmo marstoni,

Garman; previously recorded by Dr. Bean as Salvelinus rossi.]

These two specimens seem to agree with each other in essentials. They have straightish

gill rakers like the saibling, but their number of these appendages (7 + 12 and 7 + 14) is inter-

mediate between the saibling and the Sunapee trout. The pectoral fins are also intermediate in

length, lg in head in one specimen, If in the other. The opercular bones seem more straight

than in any other specimens examined, but this appearance may be due to the fact of the partial

drying of the skin over the bones before the fish was put into alcohol. These specimens are

apparently intermediate between the saibling and the Sunapee trout, and again intermediate

between the Greenland nitidus and the Sunapee fish. The specimen from Quebec agrees in all

respects, waiving nonessentials, with Dr. Giinther's figure of Salcelinus arcturus, the "northern-

most Salmonoid known," from the northern limit of British America. Dr. Bean has suggested

to me that this specimen may be the unrecognized Salvelinus rossiof Kichardson. This view may

F . N . A. 34
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be correct, but Richardson's description is so vague that we can only bo sure that his fish was

some one of the alpinus set, with red spots and a red belly, perhaps a nitidus or slagnalis.

The Sunapee chair is certainly not a hybrid between the saibling and any other species,

European or American. The hybrid alpinus X/an'o, examined by me, has the scales adherent as in

alpinus, but almost as large (135 series) as in Salmo fario. Its gill rakers, 6 + 11 or 12, are stif-

fish and nearly straight; there are a few teeth on the shaft of the vomer (fario has many, the

species of Salvelinns none at all) and the color is very eccentric. The body is dark and is clouded

all over with sharply defined yellowish reticulations, which extend on the head and fins. Its

coloration somewhat resembles that of a pike. It has neither the red spots of alpinus nor the

black spots of fario.

In this connection we may briefly notice the other nominal species of charr described from

British America and Greenland. Salvelinus arcturus seems to be a form or variety of S. alpinus as

already noticed. The same is true of Salvelinus nitidus and of Salvelinus stagnalis. Salvelinus alipes

is the same as stagnalis, and rossi probably identical with nitidus, as is also Salvelinus hearnii.

Salvelinus hoodi was based on a mixed lot of Salvelinus fontinalis and S. namaycush. Salvelinus hud-

sonicus, canadensis, and immaculatut are fontinalis, the latter name given to sea-run specimens.

But for all we know the alpinus may run out to sea as well and become immaculalus, too. Salve-

linus naresi, from the Arctic regions, seems to be the same as oquassa. If these views be correct,

we have in America five species of charr, each highly variable and running into many local

varieties.

As for the Sunapee charr itself, we may say that it seems to be distinguished from all the

other forms of charr by its gill rakers. It is probably not a distinct species, and it is probably

native to the waters in which it is now found, and not an importation from Europe. Should it

appear, however, that the saibling in that part of Germany from which specimens have been

brought to America have gill rakers like those of the Sninapee trout, this opinion would be

reconsidered. Other lakes of Maine, Quebec, Labrador, and Boothia must be explored before

these questions can be definitely settled.

It is interesting to notice that just as the right of the saibling to be regarded as a native

American has been questioned in this country, so has its citizenship in England been also denied.

Dr. Day tells us that in olden times the people were 'taught that three sons of the church

introduced these fishes into Wales from Rome, and placed two in each of the lakes of Llan-

berries, Llynumber, and Trevennyn.' Perhaps we are justified in supposing that by the same

persons and at the same time two were placed in Suuapee Lake, two in Dan Hole Pond, and two

in the sea nt Disco."

Salvelinus aureolus, BEAN, Proc. U. S. Nat. Mus., 1887, 628, Sunapee Lake, New Hampshire.
(Type, Nos. 37408 and 39334. Coll. Col. E. B. Hodge and Dr. J. D. Quackenbos.)

Salvelinus alpinus aureohts, JORDAN, Forest and Stream, Jan. 22, 1891
; QUACKENBOS, Trans. N. Y.

Ac. Sci., xn, 1893, 139.

Salmo alpinus, GARMAN, American Angler, Feb. 5, 1891.

V86. SALVELINUS OQUASSA (Girard).

(OQUASSA TROUT; BLUEBACK. TROUT; QUASKY.)

Head 5; depth 5; eye large, 3i in head. D. 10; A. 9; scales 230; gill

rakers about 6 -f- 11. Body elongate, considerably compressed, less ele-

vated than in the other species of this genus, the dorsal outline regularly
but not strongly curved. Head quite small, smaller than in any other of

our trout, its upper surface flattish
;
mouth quite small, the maxillary short

and moderately broad, scarcely extending to the posterior margin of eye.

Jaws about equal. Scales small, those along the lateral line somewhat

enlarged. Pectoral and ventral fins not elongate; caudal fin well forked,

more so than in the other species ; preopercle as in S. fontinalis, but the

lower limb more developed ; opercles without concentric striae. Colora-

tion dark blue, the red spots small and round, much smaller than the pupil,

usually confined to the sides of the body ;
sides with traces of dark bars

;

lower fins variegated, as in S. fontinalis. Length 12 inches. Smallest and
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handsomest of the charrs, as yet known only from the Rangeley Lakes in

western Maine. Although quite different in appearance, it shows no

important structural differences from S. alpinus, and may prove to be a

variety of that species. (Oquassa or Oquassoc, name of one of the Range-
ley Lakes. )

Sahuo oquassa, GiRARD, Proc. Ac. Nat. Sci. Phila., 1854, 262, Oquassa Lake, Maine; GATHER,
Cat., vi, 154, 1866.

S<ilr<'li>ins oqnassa, JORDAN, Proc. U. S. Nat. Mus., i, 1878. 81; JORDAN & GILBERT, Synopsis, 318,
1883.

Represented in Arctic America by the scarcely different

786a. SALVELIXUS OQUASSA NARESI (GUnther).

Head 4i; depth 5-6. D. 11; A. 9; B. 11; cceca 42
;
vertebrae 65. Green-

ish above, sides silvery or deep red, with very small red spots, much
smaller than pupil ;

lower fins deep red, with the anterior margins yel-

lowish white
;

dorsal red posteriorly. Body long and slender
;
head

rather small, the snout blunt
;
the forehead flat; mouth not large, max-

illary reaching posterior margin of orbit in male only; teeth very small;
teeth on the middle line of the hyoid bone; angle of preopercle much

rounded; gill covers with scarcely a trace of the concentric striae for

which S. nitidus is distinguished ; pectoral not longer than the head with-

out snout; reaching halfway to ventrals; ventrals not to vent
;
caudal

deeply forked ; scales minute. Length 10 inches. (Giinther.) Lakes of

Arctic America, Discovery Bay, and Cumberland Gulf. (Named for

Captain George Nares, in charge of the exploring expedition by which it

was taken.)
Salmo naresi, GUNTHER, Proc. Zool. Soc. London, 1877, 476, plate, fresh-water lakes near

Discovery Bay.
Salvelinus naresi, BEAN, Bull. U. S. Nat. Mus., xv, 1879, 135; JORDAN & GILBERT, Synopsis, 318,

1883; DRESEL, Proc. U. S. Nat. Mus., 1884, 255; compares naresi with stagnate. In S. naresi,

the eye is very much larger, the snout is much shorter, the maxilla does not extend beyond
the posterior margin of the eye, and the gill rakers are longer and more numerous. In

stagnates, DRESEL says that the gill rakers are 9 + 14 or 15, the longest % eye.

Closely allied to Salvelinus oquassa, and perhaps a variety either of it

or of S. alpinus is

786b. SALVELINUS OQUASSA MARSTONI,* Garman.

(THE LAC DE MARBRE TROUT.)

B. 11, 12; D. 13; A. 13; V. 9; P. 14; vertebras 60. Gill rakers straight,

short, sharp, rough, 8-j- 14 on the first arch. The specimen described is

* Dr. Bean furnishes us the following notes on a specimen, doubtless identical with S. marstoni

and formerly referred by us to Salvelinus alpinm, called by him

SALVELTNUS ROSSI (No. 37670).

Township of Decalonnes, Quebec, 70 miles east and 40 miles north of Montreal. Received from
Mr. Blackford, February 10, 1886; caught by C. H. Simpson. Length 10^ inches; sex not to be
ascertained. Above steel blue. Seven or eight broad parr marks along the sides, very indistinct,

and separated by very much narrower yellowish interspaces. Lower half of body pink, over-

laying a yellowish ground. Pectoral dusky at base and along most of its upper half, the rest

running into orange. Ventrals red, the outer margin milk-white. Anal red, the outer ante-

rior margin milk-white. Lower caudal lobe reddish along its lower margin. Eye dusky, min-

gled with bronze. Gill rakers about 8 + 12, rather short and feeble, longest about % length
of iris. Teeth in jaws and on tongue very strong. Closely related to alpinus, from which it

seems to differ in the shape of the subopercle; this bone is twice as long as deep and is con-

spicuously striated. The hyoids are well developed, in a long and unusually broad band for the

genus Salvelinus.
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about 12 inches in length. Body subfusiform, compressed, pointed at

snout, slender at the tail. Height of body near of the total length ;
head

^, crown convex. Snout 1 J, and interorbital space 1| times the eye. Eye
little less than of the head, of the space between the orbits on the

forehead. Mouth large ; maxillary straight, extending backward almost,

as far as the hinder edge of the eye, bearing strong teeth on its lower

edge for nearly its entire length. Teeth on intermaxillary and mandi-

bles stronger. The tongue bears a series of four strong hooked teeth at

each side, and behind the glossohyal on the basibranchials there is a

band of several series of smaller ones. Opercle thin, with a few striae.

Scales very small
; apparently there are about 230 in the series imme-

diately above the lateral line, and more than 250 in a row 5 or 6 scales

above this. Distance from first ray of dorsal to end of snout little more

than that from the same ray to the tip of the adipose fin. The middle

of the total length falls halfway between the ends of the hinder rays of

the dorsal and its base. Dorsal and anal fins are slightly emarginate at

the ends of their median rays. Pectorals and ventrals small
;
base of

latter slightly behind the middle of that of the dorsal. Caudal pedicle

slender, notch very deep, hinder border sinuous, as in Salmo alpinus,

lobes pointed. The caudal notch is deeper in this species than in any
other of the American forms except C. namaycush.

Back dark brown, with an iridescent bluish tint, unspotted ;
dorsals

dark, clouded, without spots or bands; pectorals, anal, and ventrals

orange in the middle, yellowish or whitish toward bases and at their mar-

gins. The dark color of the back shades into whitish, tinged with pink
below the lateral line; ventral surface white, no doubt reddish in breed-

ing season
;
head black on top, silvery on the cheeks, white beneath.

Flesh pink. Caudal fin yellowish toward the base, brown toward the

hinder border, which has a narrow edging of light color
;

faint areas of

lighter tint suggest a few spots of red in life along the lateral line; the

condition of the specimens is such that this may be left in question, as

also the number of cceca or presence of parr bands, of which there are

faint indications.

This fish is evidently allied to the blueback of the Rangeley Lakes,
S. oqnassa, but reaches a greater size than that species, and is readily

distinguished by the maxillary and its dentition, the caudal fin, and the

coloration. Similarly when compared with S. arcturus, S. stagnalis, and

S. rossi, it is seen to be quite distinct. With the saibling, S. alpinus,

introduced in Sunapee Lake and elsewhere, it has still less in common.

Our specimens were taken in Lac de Marbre, Ottawa County,
Province of Quebec, Canada, whence they were sent by favor of the

Hon. J. G. A. Creighton. They reached us at the instance of Mr. A. N.

Cheney. (Garman. ) (Named for R. B. Marston, editor of Fishing Gazette,

London.)
Salmo marstoni, CABMAN, Science, July 14, 1893, 23, Lac de Marbre, Ottawa County,

Quebec.
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Family LXV. THYMALLID^E.

(THE GRAYLINGS.)

The family contains Salmonoid fishes, with ripe ova first discharged
within abdominal cavity, branchiostegals 8-10 (11), pyloric cceca in mod-

erate number, a rather long dorsal fin, whose anterior half is composed
of simple unbranched rays, and posterior half of bifurcate or little

branched rays, epipleural spines to anterior ribs, and the parietal bones

meet ing at middle and excluding frontals from supraoccipital. (Gill.)

The graylings agree closely with the Salmon-Ida! in external characters

and in habits. They, however, differ notably in the structure of the

skull, as above indicated. The conventional statement that they are

intermediate between the trout and the whitefishes is not borne out by
the skeleton. One genus with about five species; beautiful fishes of the

rivers of cold or Arctic regions, active and gamy and valued as food.

(Thym-aUida:, Gill, Proc. U. S. Nat. Mus., 1894, 121.)

238. THYMALLUS, Cuvier.

(GRAYLINGS.)

Tliymnllm, CUVIKR, Regne Anim., Ed. 2, n, 300, 1829, (thymallus); not Thymalm* LATREILLE,

1802, a genus of Coleoptera.

Choregon, MINDING, Lehrbuch, Naturgesch. Fische, 119, 1832, ((thymallus).

Body oblong, compressed, little elevated. Head rather short
;
mouth

moderate, terminal, the short maxillary extending past the middle of the

large eye, but not to its posterior margin. Teeth slender and sparse on

the maxillaries, premaxillaries, and lower jaw ;
vomer short, with a

small patch of teeth
;
teeth on the palatines ; tongue toothless, or nearly

so. Gill openings wide. Branchiostegals 7 or 8. Gill rakers short and

rather stiff. Suborbital and preorbital bones narrow. Scales small and

loose, 75 to 100 in the course of the lateral line. Dorsal fin very long and

high, mostly in advance of the ventrals, of about 20 rays, of which the

anterior half are slender and simple, most of the others simply bifid;

adipose fin small; caudal fin forked
;
anal fin small, of 10-15 rays. Pseu-

dobranclme well developed. Air bladder very large. Pyloric appendages
about 15. Coloration brilliant, the dorsal with red or blue spots. Beau-

tiful fishes of the fresh waters of northern regions. (Thymallus, an

ancient name of the Grayling, the fish having the odor of thyme, ftvpof.)

a. Dorsal fin very high, with 22 to 24 rays. BIGNIFER, 787.

aa. Dorsal fin moderate, of 19 to 21 rays. ONTARIENSIS, 788.

787. THYMALLUS SIGNIFEB (Richardson).

(ARCTIC GRAYLING ;
POISSON BLEU.)

Head 5i ; depth 4| ; eye 3. D. 24
;
A. 11

;
scales 8-88 to 90-11

;
cceca 18.

Body elongate, compressed, highest under the anterior portion of the

dorsal. Head rather short, subconic, compressed, its upper outline con-

tinuous with anterior curve of the back. Mouth moderate, the maxillary

extending to below the middle of the eye; maxillary 6 in head; jaws about

*Those who think that the two names (Thymalus and Thymallus) conflict, may take the name

Choregon in place of Thymallus. Gill.
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equal. Tongue, in the young, with teeth which are usually absent in the

adult. Eye quite large, rather longer than snout, about equal to the inter-

orbital space. Scales moderate, easily detached
;

lateral line nearly

straight; a small bare space behind isthmus. Dorsal fin long and high,

its length rather greater than the depth of body, its height varying, about

3| in length of body, greatest in the males; adipose fin rather small;

anal fin small. Gill rakers slender, short, about 12 below the angle. Back

dark, sides purplish-gray; belly blackish-gray, with irregular whitish

blotches; five or six deep-blue spots anteriorly; head brown; a blue mark

on each side of lower jaw ;
dorsal dark gray, blotched with paler, with

crossrows of deep-blue spots, edged with lake red
;
ventrals striated with

reddish and whitish. Length 18 inches. Mackenzie River to Alaska and

the Arctic Ocean; Kowak River (C. H. Townsend); abounding in clear cold

streams. Our specimens from Fort Simpson. (Signifer, standard bearer.)

Coregonus sigmfer, RICHARDSON, Franklin's Journ., 1823, 711, Winter Lake, near Fort Enter-

prise.

Coregonus thymalloides, RICHARDSON, Fauna Bor.-Amer., 714, 1836, 'Winter River.

Salmo (Thymallus) signifer, RICHARDSON, Fauna Bor.-Amer., in, 190. 1836.

Thymallus signifer, GUNTHER, Cat., vi, 202, 1866; MILNER, Rept. U. S. Fish Comm., n, 1872-73

(1874), 788
; specimens from Fort Simpson, Yukon River, and St. Michaels; JORDAN & GIL-

BERT, Synopsis, 302, 1883.

788. THYMALLUS ONTARIENSIS, Cuvier & Valenciennes.

(MICHIGAN GRAYLING.)

Head rather larger, about 5 in length ;
scales about the same, 93 to 98

;

dorsal fin lower and smaller than in T. signifer, with 21 or 22 rays.

Coloration brilliant, purplish-gray; young silvery; sides of head with

bright bluish and bronze reflections; sides of body with small, black

irregular spots, most numerous posteriorly in young specimens ;
ven-

tral fins, ornate, dusky, with diagonal rose-colored lines; dorsal with

a black line along its base, then a rose-colored one, then a blackish one,

then rose-colored, blackish, and rose-colored, the last stripe continued as

a row of spots ;
above these is a row of dusky-green spots, then a row of

minnte rose-colored spots, then a broad dusky area, the middle part of the

fin tipped with rose
;
anal and adipose fins dusky ;

central rays of caudal

pink, outer rays dusky. Streams of northern Michigan, formerly abun-

dant in Au Sable River, Jordan River, and other streams in the Southern

Peninsula. Also in Otter Creek, near Keweenaw, in the Northern Penin-

sula, whence specimens have been sent us by David D. Banta. These

Michigan localities evidently represent a detached colony, left from the

former or post-Glacial extension of the range of T. signifer ,
of which this

was once a variety. It is a beautiful and gamy fish, but is being rapidly
exterminated through the influence of anglers and sawmills.

Thymallus ontariensis,* CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxi, 452, 1848; said to have

been brought by MILBERT, from Lake Ontario.

*The following is a translation of Valenciennes 1 account of Thymallus ontariensis: We have
received from Lake Ontario a Thymallus very near to that of the lake of Geneva. It has, however,
more naked space under the throat, although less than in Thymallus gymnothorax. The head is evi-

dently more pointed, the body more elongate, the dorsal a little longer. The denticulatious of
the scales are more pronounced. The colors seem scarcely to differ from those of Thymallus, for
our specimens are greenish, with a dozen gray lines along the flanks. The dorsal has 4 or 5

longitudinal streaks of red. Our specimens are a foot long; they have been sent by M. Mil-

bert.-(Fatenciennes, I. c.)
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ThytnaUits tricolor, COPE, Proc. Ac. Nat. Sci. Phila., 1865, 80, Au Sable River, Michigan ;

GCNTHER, Cat., vi, 201, 1866; MILNER, Eept. U. S. Fish Comm., n, 1872-73 (1874), 739, and of

late writers on angling generally.

ThymaUus signifer tricolor, JORDAN & GILBERT, Synopsis, 303, 1883.

Tltyiitallns xiynifer iitarit'Hsi, JORDAN, Bull. U. S. Fish Comm., x, 1890, 49.

Represented in the head waters of the Missouri by another isolated colony,

788a. THYMALLUS ONTARIENSIS MONTANUS (Milner).

(MONTANA GRAYLING.)

Depth 5^* in length, as in other forms; scales 99, and (in specimens exam-

ined) a little different in color. Dorsal dusky green, its posterior part
with three rows of bright-orange spots, faintly ocellated, irregular in

position, some of the spots oblong and placed obliquely ;
above this one

regular row of similar spots, extending obliquely across the fin from end
of second third of anterior ray to tip of last ray ;

fin edged with bright

orange-brown. Entirely similar to the Michigan Grayling, but the dorsal

a little smaller. Madison and Gallatin rivers, very abundant in springs
and small streams on the west side of the Yellowstone Park, ascending
streams as far as Firehole Falls and Gibbon Falls.

Thyniallns montanus, MILNER, Kept. U. S. Fish Comm., 11, 1872-73 (1874), 741, tributary of
Missouri River at Camp Baker. (Type, No. 13090. Coll. J. Scott Olclmixon.)

signifer montanus, JORDAN & GILBERT, Synopsis, 303, 1883.

Family LXVI. ARGENTINID^S.

(THE SMELTS.)

Body elongate, covered with moderate or small scales, which are usually

cycloid. Head naked. Mouth terminal, small or large, formed as in the

Salmonidce, the maxillary forming the margin of the upper jaw. Teeth

various, sharp-pointed. Gills 4, a slit behind the fourth. Gill mem-
branes separate, free from the isthmus, with 6 to 10 branchiostegals.

No barbels. Stomach a blind sac, with the pyloric coeca few or none.

Dorsal fin short, nearly median
; adipose fin always present ;

caudal

forked
;
anal moderate

; pectorals placed low
;
ventrals moderate, nearly

median
;
no spines in the fins. Lateral line present. No phosphorescent

spots. Abdomen rounded. Air bladder large, single. Ova large, falling

into the cavity of the abdomen before extrusion. Small fishes, marine or

anadromous, some of them inhabiting deep waters
;

all but one genus
confined to the waters of the Northern Hemisphere. There are about ten

genera and perhaps a dozen species ;
reduced Salmonidce, smaller and in

every way feebler than the trout, but similar to them in all respects

except the form of the stomach. Most of them are \ery delicate food-

fishes, and the species of Thaleichthys is, in this respect, preeminent

among our fishes. (Salmonidce, part, Gunther, Cat., vi, 166-172, 203-205,

1866.)

a. Branchiostegals 6 to 10; body not cylindrical, the sides more or less compressed; gill mem-

branes separate.

* Not 4% as stated by Milner.
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b. Ventral fins inserted in front of the middle of dorsal; mouth large.

c. Scales very small, arranged in the male in villous bands; teeth feeble; pectoral fins

broad, of 15 to 20 rays; pyloric cceca 6. MALLOTUS, 239.

cc. Scales large, similar in both sexes; pectoral tin moderate, its rays 10 to 12.

d. Teeth feeble, those on tongue very weak; scales small, adherent.

TlIALEICHTHYS, 240.

dd. Teeth strong, those on tongue enlarged, canine-like; scales moderate, loosely
attached. OSMERUS, 241.

bb. Ventral fins inserted under or behind middle of dorsal; mouth rather small; scales

large.

e. Jaws with minute teeth; similar teeth on tongue and palate; maxillary reaching
past front of eye. HYPOMESUS, 242.

ee. Jaws toothless or very nearly so; vomer and palatines with small teeth; mouth

small, the maxillary not reaching past front of eye.

/. Tongue with a curved row of small teeth on each side; scales smooth or more
or less epinescent. ARGENTINA, 243.

ff. Tongue toothless; scales thin, caducous, probably not spiniferous; pyloric cceca

about 9. LEUROGLOSSUS, 244.

239. MALLOTUS, Cuvier.

(CAPELINS.)

Mallotus, CUVIER, Regne Auim., Ed. 2, IT, 305, 1829, (villosus).

Body elongate, compressed, covered with minute scales, a band ofwhich,
above the lateral line and along each side of the belly, are enlarged, and
in mature males they become elongate-lanceolate, densely imbricated,
with free, projecting points, forming villous bands. In very old males
the scales of the back and belly are similarly modified, and the top of

the head and the rays of the paired fins are finely granulated. Mouth
rather large, the maxillary thin, extending to below the middle of the

large eye. Teeth minute, forming single series on the jaws, vomer, pala-

tines, and pterygoids ; lingual teeth somewhat enlarged, in an elliptical

patch. Lower jaw projecting. Branchiostegals 8 to 10. Dorsal inserted

over ventrals
;
lower fins very large; pectoral fins large, horizontal,

with very broad base, their rays in increased number (16 to 20). Pseudo-
branchiae quite small. Gill rakers long, slender. Pyloric coeca 6, small.

Ova very small. Marine species of the North Atlantic and Pacific, some-

times ascending streams. (^aMurof, villous.)

789. MALLOTUS YILLOSUS (Miiller).

(CAPELIN ; LODDE.)

Head 4i ; depth about 6
; eye large, 3|. D. 12

;
A. 18

;
scales about

150. Head long, pointed. Base of anal in males compressed and prom-
inent, its anterior rays simple and stiff; pectorals reaching more than

halfway to ventrals, the latter to anal. Mature males with a band of

elongate scales along lateral line and along each side of belly ;
in very old

examples the scales of back and middle of belly project beyond the skin
;

skin of head and rays of paired fins finely granulated. Dusky olivaceous

above, grayish silvery on sides and below
; opercles silvery, dotted. Arc-

tic America, south to Cape Cod and Alaska
;
abundant northward, on both

coasts, and in Kamchatka. A delicious little fish much valued in the far

north. The eggs of the Capelin deposited in sand along Arctic shores
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in incredible numbers. They are washed up on the beaches, and in about
30 days they are hatched. " The beach then becomes a quivering mass of

eggs and sand," from which the little fishes are borne into the sea by the

waves, (rillosus, hairy.)

Clupi-a n77".,f, Mf LLER, Prodr. Zool. Dan., 245, 1777, Greenland.
Su////.. ((,'//

;i.s, FABRICIUS, Fauna Griinlandira, 177, 1780, Greenland.

Tallin i

iji-<",<l<i>lii-i<ii, BI.OCH, Ichth., viu, pi. 99, 1794, Greenland.
Salmo soditli*, PALLAS, Zoogr. Ross.-Asiat., in, 389, 1811, Islands between Asia and

America.
Oemenu microdon, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxi, 385, 1848, no locality.
MaUalH* rillnxiis, (JCNTiiEK, Cat., vi, 170, 18(36; JORDAN & GILBERT, Synopsis, 291, 1883; TURNER,

Contr. Nat. Hist. Alaska, 102, pi. 10, 1886.

240. THALEICHTHYS, Girard.

(EULACHON.)

TImlnclttlnj*, GIRARD, Pac. R. R. Surv., x, Fishes, 325, 1858, (slevensi= pacificus).

This genus is intermediate between Mallotus and Osmerus, differing from
the latter in its rudimentary dentition, and in its small adherent scales.

All the teeth are very feeble, slender, and deciduous, although occasion-

ally present on all the bones of the mouth
;
no permanent teeth on the

tongue. Scales are much smaller than in Osmerus, and more closely
adherent

; larger than in Mallotus, and similar in the two sexes. Color-

ation dusky. Small fishes of the North Pacific, somewhat anadromous,
remarkable for their extreme oiliness, the oil being of a very delicate

flavor. When dried they have been used as candles. (i?dAa,rich ; IxOvc,

fish.
1

)

790. THALEICHTHTS PACIFICUS (Richardson).

(EULACHON ;
CANDLEFISH

; OOLACHAN.)

Head 4f; depth 6. B. 8
;
D. 11

;
A. 21

;
P. 11; scales 75; pyloric

coeca 11
;
vertebrae 70. Body rather elongate, slender, and less compressed

than in Osmerus. Head long, blunter than in Hypomesus pretiosus, less

compressed, broader, and more convex above. Mouth large, the max-

illary rather narrow and long, reaching beyond the middle of the rather

small eye; lower jaw projecting. Opercle with strong concentric striae.

Gill rakers numerous, rather long and slender. Ventrals large, inserted

just in front of dorsal. Pseudobranchite small. Color white, scarcely

silvery; upper regions rendered dark iron-gray by the accumulation of

dark punctulations. Length 12 inches. Oregon to Alaska, ascending the

rivers from Fraser River northward, in enormous numbers in the spring.

An excellent pan-fish, unsurpassed by any fish whatsoever in delicacy of

flesh, which is far superior to that of the trout. The flesh is very oily,

but the oil has a very attractive flavor. It is sometimes extracted and

used as a substitute for cod-liver oil. It is, however, solid and lard-like

at ordinary temperatures.

Salmo (Mallotus) pacificus, RICHARDSON, Fauna Bor.-Amer., in, 226, 1836, Columbia River.

Thaleichthi/s stevensi, GIBARD, Pac. R. R. Surv., x, 325, pi. 75, figs. 1^, 1858, Puget Sound.

(Coll. Dr. Suckley.)

Thaleichthys pacificus, GUNTHER, Cat., vi, 1C8, 1866; JORDAN & GILBERT, Synopsis, 292, 1883.
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241. OSMERUS (Artedi) Linnaeus.

(SMELTS.)

Osmerus (ARTEDI) LINNAEUS, Syst. Nat., Ed. x, 1758, 310, (eperlanus).

Eperlanus, GAIMARD, Voy. Island and Greenland, 1851, (eperlanus).

Spirinchus (JONSTON) JORDAN & EVERMANN, new subgenus, (thaleichthys).

Body elongate, compressed. Head long, pointed. Mouth wide, the

slender maxillary extending to past the middle of the eye ;
lower jaw

projecting; preorbital and suborbital bones narrow. Maxillaries and

premaxillaries with fine teeth ; lower jaw with small teeth, which are

larger posteriorly ; tongue with a few strong, fang-like teeth, largest at

the tip; hyoid bone, vomer, palatines, and pterygoids with wide-set

teeth. Gill rakers long and slender. Branchiostegals 8. Scales large,

loose, 60 to 70 in the course of the lateral line. Dorsal small, about mid-

way of the body, over the ventrals; anal rather long. Vertebrae about 40.

Pyloric coeca small, few. Small fishes of the coasts of Europe and North-

ern America, sometimes ascending rivers; delicate in flesh and consid-

erably valued as food, (bonrjpbc; , odorous ;
the name is equivalent to the

English "smelt.")

SPIRINCHUS (An old name used by Jonston for the smelt
; equivalent to spirling and eperlan) :

a. Vomer with a cross series of small teeth
; small, weak species spawning in the sea.

6. Body not very slender, the depth 5% in length ;
commissure of mouth curved.

THAtEICHTHYS, 791.

bb. Body very slender, the depth 6 in length ; commissure of mouth nearly straight.

ATTENUATUS, 792.
OSMERUS :

aa. Vomer with 2 to 4 strong, fang-like teeth
; species stronger in habit, ascending rivers.

c. Scales rather small, 66 to 68 in lateral line.

d. Maxillary not reaching posterior margin of eye ; depth 6 to 6% in length ;
colora-

tion plain. MORDAX, 793.

dd. Maxillary reaching posterior margin of eye ; depth 5% in length ;
coloration

brilliant. DENTEX, 794.

Subgenus SPIRINCHUS, Jordan & Evermann.

791. OSMERUS THALEICHTHYS, Ayres.

Head 4|; depth 5; eye longer than snout, 4 in head. D. 9; A. 14 to

16
;

P. 11
;

scales 55 to 58. Body comparatively deep and compressed.
Head rather short and deep, the maxillary broad, short, its edge

strongly curved, extending to opposite posterior margin of pupil; pre-

maxillary on the level of upper part of pupil ;
mandible projecting, its

tip somewhat curved upward. Fins high, the pectorals usually reaching

ventrals, and the ventrals to anal; anal reaching about to caudal. Teeth

weak; maxillary teeth scarcely visible. Olivaceous, sides silvery and
somewhat translucent. Length 9 inches. Pacific coast from San Fran-

cisco northward to Bristol Bay in Alaska
;
rather common

;
a weak and

feeble species; its flesh of excellent flavor, but soft and not keeping well.

(Thaleichthys, the Eulachon, a related species of similar flavor as food.)

Osmerus thaleichthys, AYRES, Proc. Gal. Ac. Nat. Sci., 1860, 62, San Francisco ; GUNTHER, Cat,

vi, 168, 1866
; JORDAN & GILBERT, Synopsis, 292, 1883.
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792. OSMERUS ATTENUATUS, Lockington.

Head 4i; depth 6; eye large, 4 in head. D. 10; A. 15-17; P. 11;
scales 65. Body elongate, compressed. Head rather long, somewhat
pointed; maxillary extending past pupil; lower jaw projecting; maxil-

lary rather narrow, little convex. Outline of both jaws nearly straight,
less curved than in 0. tltaleiclttliys. Teeth on tongue strong, but much
smaller than in 0. mordax] teeth on maxillary conspicuous; front of both

jaws with rather strong teeth
; palatine teeth variable, usually strong.

Fins low. Pectorals not reaching ventrals, nor ventrals anal, nor anal to

caudal. Greenish, sides silvery. Length 10 inches. Coast of California

about San Francisco. Very close to 0. thaleichthys, and doubtfully dis-

tinct; perhaps founded on very slender or feeble specimens of the latter.

(attenuatus, drawn out slender.)

Osmerus attenuatus, LOCKINGTON, Proc. U. S. Nat. Mus., 1880, 66, San Francisco
;
JORDAN &

GILBERT, Synopsis, 293, 1883.

Subgenus OSMERUS.

793. OSMERUS MORDAX (Mitchill).

(AMERICAN SMELT.)

Head 4; depth 6-. D. 10; A. 15; P. 13; scales 68. "Body rather

long and slender. Head large, with large mouth, and stronger teeth

than in the other species of the genus. Small teeth along the edge of

the maxillary; strong fang-like teeth on tongue and front of vomer-
cardiform teeth on palatines, pterygoids, and hyoid bone; mandible with
moderate teeth, its tip projecting. Maxillary extending to or a little

beyond middle of eye. Scales deciduous. Dorsal fin rather posterior,

the ventrals under its front; lower fins moderate, none reaching the

next behind it. Gill rakers diameter of eye. Transparent greenish

above, silvery on sides
; body and fins with some dark punctulations.

Length 12 inches. Atlantic Coast of the United States from Virginia
northward to Gulf of St. Lawrence, entering streams and often land-

locked
;
abundant in Lakes Champlain and Memphremagog. Very close

to the European Osmerus eperlanus, but the latter has larger scales (60),

shorter gill rakers, and rather weaker teeth, (mordax, biting.)

Atherina mordax, MITCHILL, Trans. Lit. & Phil. Soc. N. Y., i, 1815, 446, New York.

Osmerus mridescem, LE SUEUR, Journ. Ac. Nat. Sci. Phila., i, 1818, 230, Coast of Maine; GOw-

THER, Cat., vi, 167, 1866.

Osmerus mordax, JORDAN & GILBERT, Synopsis, 293, 1883.

Represented in lakes of Maine by landlocked forms, as follows:

793a. OSMERUS MORDAX SPECTRUM (Cope).

(WILTON SMELT.)

Head 4
; depth 81. D. 10

;
A. 15

;
scales 66-10. Eye 3 in head. Slen-

der. Head short, with very large eye, and short mouth and maxillary.

Maxillary not extending beyond middle of pupil. Small. Wilton Pond,

Kennebec County, Maine; landlocked in fresh water. (Cope.) (spec-

trum, an image.)
Osmerus spectrum, COPE, Proc. Amer. Phil. Soc. Phila., 1870, 490, Wilton Pond, Kennebec

County, Maine. (Coll. Atkins.)

Osmerus mordax spectrum, JORDAN & GILBERT, Synopsis, 294, 1883.
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798b. OSMERUS MORDAX ABBOTTI (Cope).

(COBESSICONTIC SMELT.)

Head 4f; depth 7; scales 68-16. Eye smaller, 4| in head. Stouter.

Maxillary reaching posterior margin of pupil. Landlocked in Cobes-

sicontic Lake, Kenuebec County, Maine. (Cope). (Xamed for Dr.

Charles Conrad Abbott, an ardent naturalist who has studied the habits

of the fishes of Delaware River.)

Osmerus abbotti, COPE, Proc. Amer. Phil. Soc. Phila., 1870, 490, Cobessicontic Lake, Maine.
Osmerus mordax abboiti, JORDAN & GILBERT, Synopsis, 294, 1883.

794. OSMERUS DENTEX, Steindachner.

(RAINBOW HERRING.)

Head 4i; depth 5. D. 10; A. 13; V. 8; scales 66. Eye large, f length
of snout. Teeth as in Osmerus eperlanus and O. mordax; maxillary

reaching posterior margin of eye, its length 5 times in distance from tip

of lower jaw to dorsal. Height of dorsal i length of head; height of

anal f ; pectoral shortish, reaching halfway to ventrals. Back pale olive,

the scales edged with darker
;
sides above lateral line purple, changing

below to blue, and then to violet and gold; silvery below with rosy

sheen, the belly satin white, fins plain, slightly golden. Coast of Alaska

and south on the Pacific Coast to northern China, abundant; a bril-

liantly colored fish, the flesh of firmer texture than in the rest of the

genus. About Bristol Bay this species forms an important part of the

food of the natives, (dentex, toothed.)

Osmerus denlex, STEINDACHNER, Sitzungsb. Kais. Akad. Wise. Wien, LXI, 1870, 429, Northern

China; JORDAN & GILBERT, Synopsis, 293, 1883; TURNER, Coutr. Nat. Hist. Alaska, 102,

plate 10, 1886; NELSON, Kept. Nat. Hist. Coll. Alaska, 313, 1887.

242. HYPOMESUS, Gill.

(SURF SMELTS.)

Mesopus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 1G8, (pretiosa).*

Sypomesus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 169, (pretiosa}.

Body rather elongate, moderately compressed, covered with thin scales

of moderate size. Head rather pointed. Mouth moderate, the shortish

maxillary not extending quite to middle of eye its outline below broadly
convex

;
lower jaw projecting. Teeth minute, on jaws, vomer, palatines,

pterygoids, and tongue. Ventrals inserted directly under middle of dor-

sal, midway between eye and base of caudal. Branchiostegals 6 to 7.

North Pacific. (I>TTO, below ; //to-oc, middle ;
in allusion to the position of

the ventrals.)

a. Scales small, about 70 in lateral line; coloration pale; spawning in surf. PRETIOSUS, 795.

aa. Scales moderate, about 58 in lateral line; coloration dark; spawning in ponds.

OLIDUS, 796.

* By inadvertence these two synonymous names were applied to this genus by Gill. Jlfcsopns
has priority of a page. Its occurrence is however an error of the proofreader as its author
'ntended to substitute Hypomesus for it, and did so in every place except in the first use of the
word where Mesopus was inadvertently left. A slip of this sort should apparently be treated as a
misprint and not considered in nomenclature.
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795. HYPOMESUS PRETIOSUS (Girard).

(SURF SMELT.)

Head 4
; depth 4f ; eye as long as snout, 4| in head. D. 10; A. 15

j
P.

14; V. 8; scales 70. Fins low, the longest dorsal ray 8 in length
without caudal

; pectorals scarcely reaching halfway to ventrals, 7 in

length of hody; ventrals not reaching vent, their length 8 in body.

Light olivaceous
;
a silvery band along the lateral line. Length 12

inches. Coast of California and Oregon, from Monterey northward
;

abundant, spawning in the surf. A firm-fleshed and fat little fish of deli-

cate flavor, scarcely inferior to the eulachon. (pretiosus, precious.)

Argentina pretiosa, GIHARD, Proc. Ac. Nat. Sci. Phila., 1854, 155, San Francisco.

Osmi-nts eJotigatits, AYRES, Proc. Cal. Ac. Nat. Sci., 1854, 17, San Francisco.
Osin,;-n* pi-fthsm, GIRARD, Pac. R. R Surv., x, 324, 1858.

Hypomesus pretiosu*, JORDAN & GILBERT, Synopsis, 294, 1883.

796. HYPOMESUS OLIDUS (Pallas).

(POND SMELT.)

Scales 56 to 60. Fins nigher than in Hypomesus pretiosus, the longest
dorsal ray 6 in length of body ; pectorals reaching the distance to root

of ventrals, their length 5 in body ;
ventrals 6 in length of body. Color-

ation dusky, little translucent. Alaska and Kamchatka, spawning in

fresh-water ponds, excessively abundant about St. Michaels. A sweet

little fish, excellent as food, (olidus, oily.)

Salmo (Osmerus) olidus, PALLAS, Zoogr. Ross.-Asiat., in, 391. 1811, lakes and rivers of Kam-
chatka.

Mesopus olidus, GUNTHER, Cat., vi, 169, 1866; in part.

Hypomesus olidus, JORDAN & GILBERT, Synopsis, 295, 1883; TURNER, Contr. Nat. Hist. Alaska,

103, 1886.

243. ARGENTINA (Artedi) Linnssus.

(ARGENTINES.)

Argentina (ARTEDl) LINN;EUS, Syst. Nat., Ed. x, 1758, 315, (sphyrnend).

Silus,* REINHARDT, Bemairkinger Skandinavisk Icththyol., 11, 1833, (silus).

Acantholepis, KROYER, Danmarks Fiske, in, 98, 1846-'49, (silm).

Body oblong, covered with rather large cycloid scales, which are more
or less rough with spinous points. Mouth small, the maxillaries very

short, not reaching to the eye; eye very large. Jaws toothless; an
arched series of minute teeth on the head of the vomer and on the fore

part of the palatine ; tongue with a series of small curved teeth on each

side. Dorsal fin short, in advance of the ventrals; caudal fin deeply
forked. Eggs small. Pyloric coeca present. Branchiostegals 6. Air

bladder, according! to Cuvier, without duct. Fishes of deep or cold

waters, never entering fresh streams. (Latin argentum, silver.)

a. Scales spinigerous; body deep, the depth 5 to 5% in length; eye longer than snout; scales

small, CO to 66. SILUS, 797.

*The genus Sihis (Norwegian Sil or Sild, herring) is founded on a species with spinescent
scales. But it is not certain that any species has really smooth scales, and in Argentina sphyrfena,
the type of the genus, according to Day, the scales are provided with stellate spinules.

t This alleged character needs verification.
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aa. Scales nearly or quite smooth.

b. Body rather deep, the depth 5% in length; scales 40 to 45; eye shorter than snout.

stALis, 798.

bb. Body rather slender, the depth about 7 in length; scales about 51; eye longer than

snout. STRIATA, 799.

797. ARGENTINA SILUS, Ascanius.

Head 4i; depth 51; eye 2. B. 6; D. 12; A. 13; V. 14; scales

3-60-4 (66, Giinther). Body compressed. Head not quite twice as long
as deep ;

snout nearly 3| in head. Insertion of dorsal midway between

snout and adipose fin; ventrals under last ray of dorsal. Scales very

large, cycloid, covered with spinules, the points of which are turned

backward
;

a median row of scales along the back and belly. Color

olivaceous
;

sides silvery. Length 17 inches. Northern Europe, occa-

sionally taken on the Grand Banks and off the coast of Maine. (Goode
& Bean.) (Sild, Norwegian word for Herring.)
Argentina silus, ASCANIUS, Icon. Rev. Nat., pi. in, 3, 24, 1763, Norway ; JORDAN & GILBERT,

Synopsis, 294, 1883; GUNTHER, Cat., vi, 202, I860.

Silus ascanii, REINHARDT, Bemserk. Skandinav. Ichth., 11, 1833, Norway.
Argentina syrtensium, GOODE & BEAN, Proc. U. S. Nat. Mus., 1878, 261, off Sable Island in 200

fathoms, from stomach of Phycis tennis. (Type, No. 21624. Coll. R. L. Newcomb.)

798. ARGENTINA SIALIS, Gilbert.

Head 3; depth 51; eye3i; interorbital width 4. D. 11; A. 12. Resem-

bling Argentina elongata, but with a much deeper body, and a larger eye.

Length of maxillary from tip of snout 4 in head, If in snout. Snout but

little longer than eye, 3^ in head
; upper jaw with a narrow band of small

teeth borne on the vomer and the front of the palatines, not on the very
narrow weak premaxillaries; lower jaw toothless; edge of tongue with

a series of strong, backwardly curved teeth, six or eight in number.

Gill rakers numerous, slender, rather short, about 25 in number below

angle of arch. Front of dorsal fin nearer tip of snout than base of caudal

by a distance equaling diameter of pupil. Ventrals inserted behind mid-

dle of dorsal, midway between base of caudal and front of orbit, extend-

ing but little more than halfway to front of anal
;
caudal forked.

Scales not spinous, the margins entire, a few only preserved along sides

of tail
;
40 or 45 in a longitudinal series. Eye, streak along sides and

sides of head, silvery ; occiput and snout dusky ;
a black blotch above

each eye; fins somewhat dusky ;
mouth and gill cavity white; peritoneum

black. Length 3 inches. Coast of California. One specimen known.

(sialiSj a word first used by Swainson to mear. plump, from orm?.of , plump.)
Argentina sialis, GILBERT, Proc. U. S. Nat. Mus., 1890, 56, Albatross station 3017, in 58

fathoms. (Coll. Gilbert.)

799. ARGENTINA STRIATA, Goode & Bean.

Head 3 in total length ; depth 7
; eye 2^, longer than the conical snout.

D. 10; A. 11; P. 17; V. 14. Ventrals nearly median, their insertion under

the penultimate dorsal rays. Scales in lateral line obliquely striate.

Tongue with teeth. Origin of dorsal equidistant between snout and
root of caudal. There appears to have been a silvery, longitudinal band
under the lateral line.
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The specimens studied were denuded of scales, but the impressions

indicate that there were 51 in the lateral line, 4 above and 4 below. The

specimens (No. 43858, U. S. Nat. Mus.) were obtained by the Albatross

from station 2402, in 28 36' N. latitude, 85 33' 30" W. longitude, at a

depth of 111 fathoms. (Goode & Bean.) (striatus, striate.)

Argentina striata, GoooE & BEAN, Oceanic Ichthyology, 52, fig. 62, 1895, Gulf Stream

244. LEUROGLOSSUS, Gilbert.

Leuroglossus, GILBERT, Proc. U. S. Nat. Mus., 1890, 57, (stilbim}.

Appearance of Argentina, but the snout shorter, the maxillary reaching
front of eye, and the tongue toothless. Ventrals under middle of dorsal.

Mandible with a few weak teeth or none; premaxillaries toothless; a

row of stronger teeth on vomer and front of palatines; tongue tooth-

less. Pyloric crcca 9. Scales unknown, very caducous. One species

known. (/Uvpof, smooth; y/wacra, tongue.)

800. LEUROGLOSSUS STILBIUS, Gilbert.

Head 3; depth 5$-. D. 10; A. 11. Snout 3f in head; interorbital width

4. Eye 3J, in head, equaling maxillary, which reaches front of orbit.

Body compressed, of moderate depth. Lower jaw projecting. Gill rakers

long and numerous. Opercle very thin, membranous. Front of dorsal

midway between base of caudal and front of pupil; ventrals inserted

nearly under middle of dorsal, midway between base of caudal and pre-

opercular margin; front of anal midway between base of caudal and

base of ventrals. Scales wholly lacking in the two specimens obtained.

Sides of head, body, and abdomen bright silvery; dorsal region dusted

with fine black dots, which become coarser on tail. Snout blue-black;

opercle with steely luster
; upper part of eyeball black. Buccal and gill

cavities, and peritoneum jet-black ;
fins dusky. Length 3 inches. Coast

of California, in deep water. (<mA/3of, shining.)

Leuroglossus stilbius, GILBERT, Proc. U. S. Nat. Mus., 1890, 57, from Albatross Stations 2997

and 2998, in 221 and 40 fathoms. (Type, No. 44283. Coll. Gilbert.)

Family LXVII. MICROSTOMID^E.

Closely allied to the Argentinidce, but with the branchiostegals reduced

to 3 or 4
;
mouth very small, terminal, with small teeth, chiefly on the

lower jaw and vomer. Gill membranes separate or united. Body elon-

gate, subterete. Adipose fin present ;
dorsal short, posterior ;

ventrals

behind middle of body. Three genera and about six species known, all

from the deep waters of the Atlantic
;
reduced Argentinida.

MICROSTOMIN^; :

a. Gill membranes separate ;
mouth very small

; body subterete.

I. Dorsal fin inserted before ventral. NANSENIA, 245.

BATHYLAGIN^; :

aa. Gill membranes broadly united across the isthmus
; body compressed ;

mouth small
; eye

very large ;
dorsal opposite ventrals. BATHYLAGUS, 246.



528 Bulletin 47',
United States National Museum.

245. NANSENIA, Jordan & Evermann.

Namenia, JORDAN & EVERMANN, new genus, (groenlandica).

Body elongate, cylindrical, covered with large, thin, silvery scales.

Head short. Mouth very small, terminal; premaxillaries very small;
maxillaries very short and broad, not extending to the front of the very

large eye, which forms more than half the depth of the side of the head.

Lower jaw and vomer with a narrow series of fine teeth
;
no other teeth.

Dorsal fin short, inserted mostly before the ventrals, which are behind

the middle of the body ;
anal fin small

;
caudal small, forked, its central

part scaly ; pectoral rather narrow
; adipose fin well developed in the

young, but usually disappearing with age. Branchiostegals 3 or 4.

Pseudobranchise well developed. Air bladder large, silvery. No pyloric

cceca
;
mucous membrane of stomach papillose. Arctic Ocean

;
in deep

waters. An imperfectly known genus, apparently distinguished from

Microstoma, Cuvier, by the more anterior position of the dorsal, which is

behind the ventrals in Microstoma, and apparently by the stouter body
and the better development of the adipose fin. Most of the other char-

acters above mentioned are drawn from Microstoma and have not been

verified in Nansenia. (Named for our friend, Fridtjof Nansen (1861 ),

author of a study of the development of Myxine, and since noted as an

intrepid arctic explorer.)

801. NANSENIA GRCENLANDICA (Reinhardt).

B. 3; D. 11; A. 10; V. 10. " This fish appears to be intermediate

between Argentina and Microstoma, having the dorsal fin inserted for the

greater part in advance of the ventrals, and a series of fine teeth in the

lower jaw. Teeth on the vomer, none on the tongue. Adipose fin con-

spicuous. The height of the body is i the length of the head and n, of

the total." (Giinther, after Reinhardt.) Greenland.

Microstomus grfJnlandicus, REINHARDT, Yidensk. Selsk. Naturv. Mathem. Afhandl., vm, 1841,

LXXIV, Greenland ; GUNTHEH, Cat., vi, 205, 1866
;
JORDAN & GILBERT, Synopsis, 290, 1883.

246. BATHYLAGUS, Giinther.

Bathylagus, GUNTHER, Ann. Mag. Nat. Hist., 1878, n, 248, (atlanticus).

Body oblong, compressed, covered with thin, deciduous scales of mod-

erate size. Head short, compressed, the bones thin and membranaceous.

Mouth very narrow, transverse, anterior. Maxillary very short, dilated,

forming part of border of mouth. No luminous spots. Teeth in upper

jaw rudimentary, those in lower jaw very small, on edge of bone form-

ing a fine serrature
;
a series of minute teeth across vomer and along

palatine. Eye very large. Pectorals and ventrals well developed, the

ventrals with light rays, opposite dorsal, which is in middle of length
of body ; adipose fin small, near caudal; anal moderate or long. Gill

opening narrowed, beginning opposite root of pectoral and extending
across isthmus, the gill membranes united, free from isthmus. Gill

rakers lanceolate, rather long ; gills small. Pseudobranchise well devel-

oped. Deep seas, 5 species known.
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"The thickness of the bones, the fragility of the fin rays, the delicacy of

the skin and scales, and the enormously large eyes, seem to be sufficient

evidence that these fishes are actually inhabitants of very great depths,

although there may be reasonable doubts as regards the exact depth at

which Batliylayus atlanticusw&s obtained. These fishes must, therefore, be

entirely dependent for vision on the phosphorescent light which is pro-
duced by other abyssal creatures. Not being fish of prey themselves, or

only to a slight degree, they would be attracted by the light issuing from
the Pediculates and Stomiatids of the deep, and thus fall an easy prey to

these fishes." (Giinther.) (/3aOv(;, deep; Aaywf, hare, from the big eyes.)

a. Depth of body about equal to length of head; scales about 32. D. 9; A. 19. BENEDICTI, 802.

aa. Depth of body much less than length of head.

b. Interorbital space a little more than half eye; eye 2 in head. EURYOPS, 803.

bb. Interorbital space % eye; eye 2% iQ head. PACIFICUS, 804.

802. BATHYLAGUS BENEDICTI, Goode & Bean.

Intermediate between B. atlanticus and B. antarcticus. Head 4| ; depth <H ;

eye 2, as in the other species. The width of the interorbital space is less

than of that of the eye (proportionately narrower than in the other

species). Snout very short, 4 in eye. D. 9; A. 19
;
V. 9; P. 10. Mouth

short, its angle being about on a level with lower margin of eye. Bones

of head thin, semicartilaginous; head apparently scaleless
;
no traces of

scales in the specimens before us. Gill cavity, membranes, and branchi-

ostegals as in the other species. Origin of dorsal fin nearer end of snout

than to base of caudal, and equidistant between snout and adipose fin,

its length 2| in head. Vent placed farther forward than in B. atlanticus,

the length of the postanal portion of the body being greater than that of

head, and contained 3^ times in the total without caudal; ventral fins

opposite posterior portion of base of dorsal. Scales all lost
; apparently in

about 32 longitudinal rows
;
and their size may be judged by the fact that

there were 7 rows between base of pectoral and vertical from origin of

ventral. Adipose fin slender and long, 2 in eye.

Several specimens obtained by the Fish Commission steamer Albatross :

One, 5| inches in length, from station 2094, at a depth of 1,022 fathoms;

another, 5| inches in length, from station 2711, at a depth of 1,344 fath-

oms; a third specimen, about 4| inches in length, from station 2572, at a

depth of 1,769 fathoms. (Goode & Bean.) (Named for James E. Benedict,

Asst. Curator of Invertebrates in the U. S. National Museum, for several

years resident naturalist on the Albatross.)

Baihylagus benedicti, GOODE & BEAN, Oceanic Ichthyology, 55, fig. 64, 1895, Gulf Stream.

(Type, No. 33510. Coll. Albatross.)

803. BATHTLAGUS EURYOPS, Goode & Bean.

Head 4 : depth considerably less than length of head, equal to length

of head without snout
; eye 2. D. 9

;
A. 16

;
B. 7

;
P. 9. Width of inter-

orbital space a little more than | eye. Snout very short
; profile steep,

its angle 011 a level with lower margin of eye. All the bones of the head

very thin, semicartilaginous. Dorsal fin feeble, nearer tip of snout than

root of caudal. Vent far back, the length of tail not being much more

F . N . A . 35
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than that of head; anal feeble. Several specimens were obtained by
the Albatross at about 40 N. latitude, 70 W. longitude, at a depth of

400 to 1,356 fathoms. (Goode & Bean.) (evpvf, wide; on/;, eye.)

Batliylagus euryops, GOODE & BEAN, Oceanic Ichthyology, 55, fig. 63, 1895, Gulf Stream. (Type,

No. 35420, Coll. Albatross; and No. 31861, Coll. Fish Hawk.)

804. BATHYLAGTJS PACIFICUS, Gilbert.

Head 4
; depth 6| ; eye 2J. D. 8 or 9

;
A. 16

;
P. 9

;
scales 40. Anterior

profile not decurved; premaxillaries anteriorly on level of middle of eye;
snout short, less than half eye; interorbital space narrow, deeply grooved,

i orbit
;
lower jaw with a series of small teeth

;
the very weak premax-

illaries toothless
;
a strong series of teeth on vomer and palatines. Front

of dorsal midway between adipose fin and front of snout
;
ventrals under

posterior part of dorsal
;
anal far back

;
tail as long as head. Scales

lost, apparently about 40 in lateral line. Head, lining of mouth, gill

cavity, and peritoneum black
;
fins blackish

;
whole body probably black

in life. Coast of Washington; two specimens taken in 685 and 877

fathoms.

Eathijlarjus pacificus, GILBERT, Proc. U. S. Nat. Mus., 1890, 55, Albatross Stations 3071 and

3074. (Coll. Gilbert.)

Order T. INIOMI.*

(THE LANTERN FISHES,)

Soft-rayed fishes, with the anterior vertebrae simple, unmodified, and
without auditory ossicles; symplectic present; no interclavicles; opercu-
lar apparatus sometimes incomplete ; pharyngeal bones unmodified

; gill

openings ample. Mesocoracoid arch wanting or atrophied. t Bones of

jaws variously developed, the maxillary sometimes connate with the pre-

maxillary. Shoulder girdle with its post-temporal not normally con-

nected with the skull, but touching it at or near the nape. Gills 4, a

slit behind the fourth. Air bladder, if present, with a duct. Dorsal and

anal fins without true spines ;
ventral fins, if present, abdominal

;
scales

mostly cycloid, often wanting ; adipose fin present or absent. Skeleton

mostly very weakly ossified. Photophores present in most cases.

Marine fishes, mostly inhabiting the oceanic abysses, closely allied to

the Isospondyli, but lacking the mesocoracoid and having the connection

of the shoulder girdle with the cranium imperfect. In the character of

the mesocoracoid these fishes agree with the eels, and with the Haplomi
and the spiny-rayed fishes. These latter have the post-temporal differ-

ently attached. This order is a provisional one, and its members may be

* We have had no opportunity for critical study of most of the families of the Iniomi. Our
knowledge of them is drawn chiefly from the recent monographic works, especially the excellent

report of Dr. Giinther on the Deep-Sea Fishes of the Challenger Expedition, that of Dr. Vaillant
on the fishes taken by the Travailleur et Talisman, and that of Dr. Liitken on the "Spolia
Atlantica" in the museum at Copenhagen. Even more important than these has been the
Oceanic Ichthyology of Goode & Bean, advance sheets of which comprehensive work have been
most kindly placed at our disposal.

t This character, the most important by which the Iniomi are separated from Isospondyli, has
not been verified iu several of the families.
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reunited with the Isospondyli or otherwise distributed when the osteol-

ogy of the different families is known. In but few genera has the

mesocoracoid or the post-temporal received examination. (Iviov, nape ;

wtfof, shoulder.)

Giinther divides the Iniomi into two families, Stomiatidce, and Sternopty-
chida 1

, according to the relation of the maxillary to the border of the

mouth. Goode and Bean follow Gill in separating the group into many
families. Liitken, who has made most valuable studies among the deep-
sea forms, seems inclined to recognize several families. He regards it as

necessary either freely to subdivide the group or else to regard the whole
as a single family. The composition of the group and the varied relations

of its parts are best seen by regarding its principal types as of family
value. We begin the series with the family which contains most shore

species, and which is apparently nearest the Isospondyli, from which group
the Iniomi have apparently been modified or degraded.

Families* of INIOMI.

a. Post-temporal connected with back of cranium near sides; no photophores or barbel.

b. Adipose 'fin typically present (rarely atrophied or lost); body not very elongate; anal
fin distinct.

c. Scales present, usually persistent; teeth cardiform or villiform, usually movable.

d. Maxillary very narrow, rudimentary, or obsolete; hypocoracoids not divergent;

pseudobranchise present. SYNODONTID^E, ixvm.
dd. Maxillary well developed, dilated behind.

e. Pseudobranchiae present; pectorals normal; hypocoracoids mostly diver-

gent, undivided. AULOPIIXE, LXIX.

ee. Pseudobranchife absent; pectorals not normal.

/. Pectorals subhumeral. BENTHOSAURID*:, LXX.

ff. Pectoral rays elongate, arranged in two groups.
BATHYPTEROID^E, LXXI.

66. Adipose fin absent.

g. Body covered with scales which are large, thin, and deciduous; teth villiform, in

bands; no photophores on the scales, but a large, luminous plate on the head

in place of eyes; maxillary dilated behind; pectorals and ventrals well devel-

oped, approximate. IPNOPID^E, LXXII.

gg. Body scaleless; teeth granular, in bands; pectorals normal.

h. Ventrals present; opercular apparatus incomplete. RONDELETIIDJE, LXXIII.

hh. Ventrals absent; opercular apparatus complete; a conspicuous lateral furrow;

general form and appearance of young cetaceans. CETOMIMID^S, LXXIV.

aa. Post-temporal impinging upon occiput.

i. Vertebra) and neural spines normal, not projecting from the flesh in front of the dorsal

fin.

j. Photophores present.

k. Barbel wanting.

/. Pseudobranchife present.

m. Premaxillaries forming entire margin of upper jaw; body scaly;

opercles complete. MYCTOPHID.*:, i.xxv.

mm. Premaxillaries not forming the whole margin of upper jaw, the

maxillary entering into it; body naked; opercular apparatus

incomplete. MAUROLICID^:, LXXVI.

II. Pseudobranchite absent; mouth large, with canine teeth; scales deciduous

or wanting. CHATJLIODONTID^E, LXXVII.

H: Barbel present, very long.

*The analysis of the families of Iniomi is chiefly taken from Goode & Bean, Oceanic

Ichthyology.
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M. Maxillaries forming lateral margin of upper jaw; barbel free at tip.

o. Adipose fin present; pectorals present; body naked; dorsal behind

vent, but in advance of anal. ASTRONESTHIDJE, LXXVIII.

oo. Adipose fin absent; pectorals present or abseut. STOMIATID^E, LXXIX.

nn. Maxillaries not forming part of margin of upper jaw; pectorals rudi-

mentary; opercles membranaceous; body scaleless; dorsal short, post-

median; barbel of peculiar form, connecting throat with symphysis

of lower jaw. MALACOSTEIDJE, i-xxx.

jj. Photophores minute or wanting; no barbel.

p. Premaxillaries forming margin of upper jaw; fang-like teeth in mandibles

and palatines and sometimes on vomer.

q. Dorsal long, occupying entire back; body naked. ALEPISAURIDJK, LXXXI.

qq. Dorsal short, median or posterior.

r. Body naked. ODONTOSTOMIDA:, LXXXII.

rr. Body covered with thin, caducous scales. PARALEPIDID.<F., LXXXIII.

ti. Vertebral or neural spines projecting through skin of the back in front of dorsal fin.

s. Body short and deep, compressed; anterior neural spines abnormally developed,

projecting through the skin of the back, in advance of the dorsal; pectorals

present; photophores present; mouth obliquely cleft or subvertical.

STERNOPTYCHID;E, LXXXIV.

ss. Body elongate, snake-like; vertebrae with spiny processes anteriorly which pro-

ject through the skin of the back in front of dorsal rays; pectorals absent;

body naked; dorsal long and low, beginning in advance of the vent.

IDIACANTHIDJE, LXXXV.

Family LXVIII. SYNODONTID^.

(THE LIZARD FISHES.)

Body oblong or elongate, little compressed, covered with cycloid scales,

rarely naked. Mouth very wide, the entire margin of the upper jaw
formed by the long and slender premaxillaries, closely adherent to which

are the slender maxillaries, the latter mostly rudimental or obsolete,

never widened at tip. Teeth mostly cardiform on both jaws, tongue,

and palatines ; canines rarely present ; large teeth usually depressible.

No barbels. Opercular bones usually thin, but complete. Gill mem-

branes separate, free from the isthmus. Branchiostegals usually numer-

ous. Pseudobranchise present. Gill rakers tubercular or obsolete.

Lateral line present. Adipose fin present, rarely obsolete; dorsal fin

short, of soft rays only; pectorals and ventrals present ;
anal fin moder-

ate or long ;
caudal forked. Skeleton rather well ossified. Air bladder

small or wanting. Intestinal canal short. Sides sometimes with phos-

phorescent spots or photophores. Eggs inclosed in the sacs of the ovary
and extruded through an oviduct. Genera about 10, species about 40,

mostly inhabiting shore waters, some of them descending to the depths.

(Scopelidce,, group Saurina, part, Giinther, Cat., v, 393-403, 1864.)

a. Scales present, more or less adherent.

b. Teeth of premaxillary simple, compressed, not barbed, in one or two rows; a broad

band of similar teeth on palate.

c. Vent slightly nearer base of caudal than axil of pectoral; head short, blunt,

compressed. TRACHINOCEPHALUS, 247.

co. Vent much nearer base of caudal than base of ventrals; head depressed, with flat

triangular snout. SYNODUS, 248.

bb. Teeth of premaxillary in a very broad band, curved, unequal, and barbed at the end.

a similar band on palatines. BATHYSAURUS, 249.

oa. Scales very caducous or wanting; teeth in narrow bands; vent posterior.
BATHYLACO, 250.
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247. TRACHINOCEPHALUS, Gill.

Trachinocephalits, GILL, Cat. Fish. East Coast N. Amer., 53, 1851, (mi/ops). (Name only; first

dctiiii'd by JORDAN & GILBERT, Synopsis, 281, 1883.)

This genus is closely related to Synodus, from which it differs chiefly

in form and in the relative development of the fins. Body stout, the

head short, blunt, and compressed, its form much as in the genus Trachl-

nus. Vent well formed, very slightly nearer base of caudal than base of

ventrals, under tip of last dorsal ray. Teeth as in Synodus, but slender,

smaller, and closely set. Lower jaw projecting. Species few, shore

fishes, widely diffused in the tropical seas. (Trachinus, the weaver-fish,

connected with dpanaiva, dragon, the name still used in Greece; Kefiahrj,

head.)

805. TRACHINOCEPHALUS MYOPS (Forster).

(GROUND SPEARING; LAGARTO.)

Head 3f ; depth about 5. D. 11
5
A. 14 or 15

;
scales 4-58-7. Vertebrae 58

;

cceca 25. Snout very short, shorter than eye, lower jaw projecting ; top
of head rough ;

interorbital space concave. Pectoral very short, nearly
2 in head, scarcely reaching beyond the front of the very long ventrals,

which are as long as head and reach vent
;
anal very large, its base li in

head, longer than the dorsal. Light brown; three or more lengthwise

stripes of yellowish alternating with brown, the upper stripe just above

lateral line and edged with darker
;
a pale streak along lateral line; six

diffuse brown cross blotches on back, ceasing just below lateral line;

back mottled, a large black scapular blotch
; top of head vermiculated

;

a dark brown band from eye across lower jaw; fins nearly plain. Tropi-
cal parts of the western Atlantic, abundant and widely diffused

;
common

in West Indies and Brazil, and ranging on our Atlantic Coast to South

Carolina
; originally described from St. Helena. (fiijutp, short-sighted,

blinking.)

Salmo myops, FORSTER MS., BLOCK & SCHNEIDER, Syst. Ichth., 421, 1801, St. Helena.

Oxinvnixlemniscatus, LACKPEDE, Hist. Nat. Poiss., v, 236, 1803, Martinique; after PIumier.

Saurus truncaius, AGASSIZ, Pise. Brasil., 82, 1828, Brazil.

f Salmo trachinus, SCHEGEL, Fauna Japon. Poiss., 231, 1842, Japan ;
the East Indian, Chinese,

and Japanese form, Trachinocephalus lintbatus, is little if at all different from T. myops.

? SmiruK limlxttus, EYDOUX & SOULEYET, Voyage Bonite, Poiss., 199, 1853.

Sanrtis brevirostris, POEY, Memorias, n, 305, 1861, Cuba ; erroneously stated to have 10 rays.

SHUI-H* imjops, GUNTIIER, fat., v, 398, 1864.

tS//)7//.si////oj>s, JORDAN & GILBERT, Synopsis, 281, 1883.

Trachinocephalus myops, JORDAN, Proc. U. S. Nat. Mus., 1890, 314.

248. SYNODUS* (Gronow) Bloch & Schneider.

(LIZARD FISHES.)

Synodus (GRONOW) BLOCH & SCHNEIDER, Syst. Ichth., 396, 1801, (synodus).

Tints, RAFINESQUE, Caratteri, etc., 56, 1810, (ntarmoralus).

Haunts, CUVIER, Regnc Animal, Ed. i, 169, 1817, (saurus).

Alpismaris, Kisso, Eur. Merid., in, 458, 1826 (AJpistnaris rwo), (very young).

Laurida (ARISTOTLE) SWAINSON, Nat. Hist. Anim., n, 287, 1839, (medUerraneus= saurus).

* The species of Synodus have been critically studied by Dr. Seth E. Meek, Proc. Ac. Nat. Sci.

Phila. for 1884.
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First superior pliaryngeal cartilaginous ;
second without teeth

;
third

and fourth separate, with teeth
;
lower pharyngeals separate. Body

elongate, subterete. Head depressed, the snout triangular, rather pointed.

Interorbital region transversely concave. Mouth very wide
; premaxil-

laries not protractile, very long and strong, more than half length of

head
;
maxillaries closely connected with them, very small or obsolete

;

premaxillaries with one or two series of large, compressed, knife-shaped

teeth, the inner and larger depressible; palatine teeth similar, smaller,

in a single broad band
;
lower jaw with a band of rather large teeth, the

inner and larger teeth depress tble ; a patch of strong, depressible teeth

on the tongue in front, and a long row along the hyoidbone ; jaws nearly

equal in front. Eye rather large, anterior; supraorbital forming a pro-

jection above the eye. Pseudobranchiae well developed. Gill rakers

very small, spine-like. Gill membranes slightly connected. Top of head

naked
j
cheeks and opercles scaled like the body ; body covered with

rather small, adherent, cycloid scales
;
lateral line present ;

no luminous

spots. Dorsal fin short, rather anterior; pectorals moderate, inserted

high ;
ventrals anterior, not far behind pectorals, large, the inner rays

longer than the outer
;
anal short

;
caudal narrow, forked. Vent pos-

terior, much nearer base of caudal than base of ventrals. Branchioste-

gals 12 to 16. Stomach with a long, blind sac and many pyloric coeca.

Skeleton rather firm. Species numerous. Voracious fishes of moderate

size, inhabiting sandy bottoms at no great depth, in most warm seas,

(ovvodovf, ancient name of some fish, from <jvv66ovs, teeth meeting, not

shutting past each other like scissors.)

a. Scales large, 43 to 50 in the lateral line, which has a blunt keel posteriorly.

b. Tips of first rays of dorsal not reaching tips of last rays when depressed; snout short,

hroad, 4% in head; shoulder girdle with a large black blotch, anal rays 10 or 11;*

scales 4-48-6. INTERMEDIXJS, 806.

bb. Tips of first rays of dorsal reaching tips of last rays when depressed.

c. Shoulder girdle chiefly black; snout short, rounded, 4 in head; ventrals If in head;

anal rays 10; scales 4-48-5. EVERMANNI, 807.

cc. Shoulder girdle with the black spot very small or wanting; snout rather pointed,

3% in head; ventrals 1% in head; anal rays 10 to 12. POEYI, 808.

aa. Scales small, 58 to 68 in lateral line.

d. Anal fin very short, its rays 8 only; pectoral fin short.

e. Scales moderate, 58 in the lateral line; snout 4 in head; shoulder girdle slightly

dusky; dorsal mottled. SYNODUS, 809.

ee. Scales small, 68 in the lateral line; snout 4% in head; shoulder girdle pale; dorsal

mottled. LACERTINUS, 810.

dd. Anal fin moderate, its rays 10 to 13; shoulder girdle chiefly yellowish.

/. Snout very broad, broader than long; about 10 scales in a cross series from dorsal

to ventral; jaws subequal; scales 4-60 to 64-5; tail with a slight keel.

SAURUS, 811.

ff. Snout not broader than long; more than 10 scales in a cross series from dorsal to

ventral; lower jaw included; tail not keeled.

g. About 4 rows of scales (6 counting obliquely) between lateral line and adipose

fin; scales on cheeks in 4 to 7 rows.

h. Head very small, 4% to 4| in length; first ray of dorsal coterminous with

last ray when the fin is depressed; cheeks with 4 rows of large scales;

ventrals 1J in head. Scales 6-61-6. SCITTJLICEPS, 812.

* In the count of rays in the species of Synodus, only those fully developed are enumerated,
the rudimentary simple ray being omitted.
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Mi. Head moderate, 3-% to 4% *n length; scales on cheeks in 6 or 7 rows.

i. Head not vermiculato above, its length 3% to 4 in body; 6 rows of

scales on chocks. JENKINSI, 813.

u. Head vermiculate above, its length 4 to 4^ in body; 7 rows of scales

on cheeks. FCETENS, 814-

gg. About rows of scales in a vertical row between lateral line and adipose fin;

checks with 9 rows of scales; scales 13-66-16, the vertical rows counted

obliquely. LUCIOCEPS, 815.

806. SYNODUS INTERMEDIUM (Agassiz).

(SAND DIVER.)

Head 4
j depth 8

; eye 4|. D. 11
;
A. 11

;
scales 4-48-7. Body rather

stout
;
head blunt, large, the snout broader than long, about equal to

eye. Frontal bones little striate
;
interorbital space concave, 6 in head

;

prominent striae behind eye ; jaws subequal ; preraaxillary If in head,

longer than pectoral. Scales large, 4 to 6 rows on cheeks, 3 series

between adipose fin and lateral line. Dorsal high, as high as long; pec-
toral 2 in head; ventral 1. Grayish, abruptly paler below; back and
sides with 8 dark crossbands broadest at lateral line, these some-

times alternating with fainter ones
;
a large jet-black blotch on upper

part of shoulder girdle, hidden by opercle ;
membrane of maxillary

black : dorsal and pectorals finely barred
;
lower fins and branchiostegals

yellow; adult with an orange spot on 'each scale below. Length 15

inches. Coast of southern Florida to Brazil
;
not rare

;
the most brightly

colored of our species, (intermedius, intermediate between myops and

fattens.)

Saurtts intermedius, AGASSIZ, Spix, Pise. Brasil., 81, 1828, Brazil.

Saurus anolis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxn, 483, 1849, Bahia
; Martinique.

Sattriis intermedius, GUNTIIER, Cat., v, 396, 1864.

Synodus intermediw, JORDAN & GILBERT, Synopsis, 889, 1883.

807. SYNODUS EVERMANNI, Jordan & Bollman.

Head 3^ to 3f ; depth 6 to 7. D. 10
;
A. 10

;
scales 4-47 to 49-5. Body

terete, rather robust
;
snout short, rounded rather than pointed, 4 in

head. Mouth large ; maxillary If in head. Lower jaw barely project-

ing. Interorbital area concave, rugose, its least width 5 in head;

supraorbital ridge prominent, finely striate. Origin of dorsal nearer

adipose fin than snout by f width of interorbital area
;
anterior rays

of dorsal coterminous with posterior when depressed, the last rays not

filamentous
;
the free edge of the fin little concave

;
dorsal fin higher

than long by nearly an eye's diameter, its length 2^ in head
; tip of ven-

trals reaching halfway to vent (farther in young); their length 1^-1J

in head
; pectorals extending to near middle of ventrals, ljj-1* in head

;

lobes of caudal equal. Lateral line with a blunt keel. Color dark above
;

8 to 10 dusky greenish oblong spots along lateral line, between which

and below lateral line are traces of smaller spots ;
a dusky shade over

opercle ;
skin lining opercle and shoulder girdle dark, the black markings

surrounded by yellow ; adipose fin dark, edged with pale ;
caudal not

barred, inner rays dusky ; pectorals and dorsal somewhat dusky ;
other
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fins pale; tip of chin scarcely dusky. Mazatlan to coast of Colom-

bia
;
abundant. Length 8 inches. (Named for Dr. Barton Warren Ever-

mann, Ichthyologist of the United States Fish Commission.)

Synodus evermanni, JOBDAN & BOLLMAN, Proc. U. S. Nat. Mus., 1889, 152, Pacific Ocean, off

coast of Colombia, in 33 fathoms. (Type, No. 41144. Coll. Albatross.)

808. SYNODUS POETI, Jordan.

Head 4; depth 6f. D. 10; A. 10 to 12; scales 4-44-4. Body terete,

rather robust, the snout rather long and pointed, 3f in head; mouth

large, the premaxillary If in head; lower jaw slightly projecting; inter-

orbital area concave
; supraorbital ridge present. Dorsal fin inserted

midway between tip of snout and front of adipose fin
;
the tips of first

and last rays equal when the fin is deflexed. Ventrals li in head, reach-

ing f distance to vent
; pectorals reaching base of ventrals, 1* in head.

Lateral line with a slight keel posteriorly. Yellowish above, scales

punctate with dark; breast flesh-colored; sides with a row of irregular

black markings ; scapula barred with black, occasionally with a small

black spot, fins not barred, the caudal with dusky shades. Length 5

inches. Cuba; abundant. (Named for Prof. Felipe Poey, its discoverer.)

Synodus intermedius, POEY, Enumeratio, 175, 143, 1875; not of AGASSIZ ; MEEK, Proc. Ac. Nat. Sci.

Pliila., 1884, 133.

Synodus poeyi, JORDAN, Proc. U. S. Nat. Mus., 1886, 526, Havana. (Coll. Jordan.)

809. SYNODUS SYNODUS (Linnaeus).

Head3i; depth 5; eye 5f in head; snout 4; premaxillary If ; pectoral

2i; ventral l^- ;
anal very short. D. 11; A. 8; scales 5 or 6-58-8. Top

of head quite warty, marked with radiating and with cross streaks

of warts
;
interorbital space concave, marked with small warts

; supra-
orbital with a conspicuous bony ridge. Palatine teeth long and slender,

slenderer than teeth of the jaw and almost in one series. Body much
mottled and vermiculated with darker, and crossed by about 15 dark

half bands
; scapular region dusky but without distinct spot ;

dorsal and
anal mottled, other fins plain. Coast of Brazil and Lesser Antilles, its

distribution imperfectly known
;
our description taken from two speci-

mens in the museum at Paris from Bahia, types of the description of

Cuvier & Valenciennes. The species may not be the original Synodus of

Gronow and Linnaeus. No other specific name seems, however, ever to

have been given to it.

? Esox synodus, LINNJEUS, Syst. Nat., Ed. xn, 516, 1766, America; based on Synodus of GRONOW
Saurus synodiis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxn, 477, 1849.

? Synodus fasciatus, LACEPEDE, Hist. Nat. Poiss., v, 321, 1804; after GHONOW.
? Saurus varius, GUNTHER, Cat., v, 395, 1864; the true varius is a closely related species, possibly

identical with S. synodus, representing the latter in the Western Pacific
;
its scales, 60 to

64, appear smaller than in S. synodus.

810. SYNODUS LACERTINUS, Gilbert.

HeadSf; depth 5; eye 6. D. 11; A. 8; scales 68. Snout short, 41-

in head, 2f in premaxillary, its length slightly less than its width at

base. Eye over middle of premaxillary, which is If in head
;
interorbital
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width half snout; occiput with well-developed rugosites. Scales on

cheeks crowded, in 6 rows; four series between adipose fin and lateral

line. Front of dorsal nearer tip of snout than adipose fin. by a distance

equaling diameter of pupil ;
the fin low, the tips of anterior rays

barely reaching base of posterior ray in reflexed fin: base of dorsal \\

in head; upper outline of dorsal convex; anal very small, its base \

length of head
; pectorals very short, bluntly rounded, the longest ray

2| in head, not reaching beyond vertical from base of ventrals
;
ventrals

reaching halfway to front anal, 1} in head. Color black, with 5

broad dark bars reaching to lateral line or below
;
the middle of each

interspace with a fainter bar confined to back; mandible below with

alternating brown and silvery crossbars
;

a black spot at lower angle
of cheeks, with a small silvery blotch below it

;
inside of mouth and gill

cavity pale; dorsal and caudal faintly barred. Length 6 inches. Aca-

pulco, Mexico; one specimen known, (lacertinus, lizard-like.)

Synodus lacertinus, GILBERT, Proc. U. S. Nat. Mus., 1890, 55, Acapulco. (Type, No. 44300. Coll.

Albatross.)

811. SYNODUS SAURUS (Linnams).

(TARENTOLA ;
LACERTO

; TIRU.)

Head 4; B. 15; D. 12; A. 12. Scales 3 or 4-60-2. Snout broader than

long, the jaws subequal ;
teeth small

; upper surface of head corrugated.
Dorsal slightly higher than long, the tips of the first rays not extending
beyond tips of last ; pectoral reaching ninth or tenth scale of lateral line.

Scales on tail faintly keeled. Dusky gray, yellow below. Length 17

inches. (Giinther; Goode.) Coasts of Southern Europe and neighboring
islands, recorded by Dr. Goode from the Bermudas, (aavpo?, lizard.) (Eu.)
Salmo saurus, LINN^US, Syst. Nat, Ed. xn, 511, 1766, Mediterranean; after ARTEDI.

Sato-us griseus, LOWE, Trans. Zool. Soc., ir, 1841, 188, Madeira ; GUNTHER, Cat., v, 394, 1864.

Laurida, mediterranea, SWAINSON, Nat. Hist. Anim., 11, 287, 1839, Mediterranean; name only.

Tirns marmoratus, RAFINESQUE, Caratteri, 56, 1810, Palermo.

Alpismaris risso, Risso, Eur. Merid., in, 458, 1826, Nice
; very young.

Synodus lacerla, GOODE, Bull. U. S. Nat. Mus., v, 1876, 68, Bermuda specimen ; not of Risso.

812. SYNODUS SCITULICEPS, Jordan & Gilbert.

Head 4f; depth 6f. D. 10; A. 12; scales 6-61-6. Allied to S. fastens,

but with the head very small
;
cheeks with about 4 rows of large scales

;

opercles with 4; 4 rows between adipose fin and lateral line; ventrals 1|

in head; pectoral 2. Coloration brownish olive, scales of back with pale

dashes; head marbled above
; pectoral and caudal blackish; adipose fin

black, edge pale ;
no yellow. Length 7 inches. Cape San Lucas to Pan-

ama
;
not uncommon in shallow bays, (sdtulus, slender; -ceps, head.)

Synodus scitulicepc, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 344, Mazatlan. (Type,

No. 28392. Coll. Gilbert.)

813. SYNODUS JENKINSI, Jordan & Bollman.

Head 3| to 4
; depth 6f to 7. D. 10 or 11

;
A. 13

;
scales 5-62 to 65-6, 6

rows on cheeks. Body slender, subterete, depressed. Head moderate,
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much larger than in S. scituliceps. Snout broadly triangular, little

pointed, 3 in head, its length about equal to its breadth at base. Mouth

large, premaxillary If- in head. Interorbital area concave, rugose,

slightly broader than eye, 5| in head; supraorbital finely striate, with
serrulate edge. Lower jaw included; teeth moderate. Lateral line

without keel. Origin of dorsal midway between adipose fin and anterior

margin of pupil ;
anterior rays of dorsal not extending so far as the last

when depressed; tip of ventrals reaching slightly more than halfway to

vent, their length 1 in head
; pectorals reaching root of ventrals, 2 in

head, and longer than snout and eye in larger specimens. Color brown-
ish olive

;
scales on back with paler specks ;

a few rows of scales below
lateral line with numerous black dots; head not marbled; jaws not

spotted, tip of lower black
;
inside of opercles dark

; lining of shoulder

girdle yellow; pectorals and caudal dusky, former tipped with pale;

adipose fin dark, margined with paler; lower fins pale. Gulf of Califor-

nia to Galapagos Islands, in 16 to 33 fathoms; common. (Named for Dr.

Oliver Peebles Jenkins, who obtained the species at Guaymas.)
Synodus jenMnsi, JORDAN & BOLLMAN, Proc. U. S. Nat. Mus., 1889, 153, off coast of Colom-

bia, Galapagos Islands. (Type, No. 41171. Coll. Albatross).

814. SYNODUS FCETENS (Linnaeus).

(LIZARD FISH
; GALLIWASP ;

LAGARTO
; SOAPFISH.)

Head 4ij depth 7; eye 5|. D. 9 or 10; A. 11 or 12; V. 8; scales 7-60

to 64-8 (the vertical rows counted obliquely). Snout long, the upper
jaw 1| in head. Scales less regularly arranged, and the rows less oblique
than in Synodus lucioceps ;

those on the opercle in about 5 rows, on the

cheeks in 7; 25 to 30 scales along back before dorsal, 4 in a vertical row
between adipose fin and lateral line, 5 in an oblique row. Pectoral fin

short, 2 in head, not reaching ventrals, its length that of the premax-
illary; ventral large, 1 in. head, its length from outer edge of base

greater than from tip of snout to upper edge of gill opening. Interor-

bital space considerably concave, with radiating ridges. Olivaceous or

sandy gray; yellowish below; back mottled; upper surface of head

brownish, distinctly vermiculated with yellowish ;
ventral fins, lower

side of head, and inside of mouth tinged with yellow ;
no scapular spot;

snout not black at tip; dorsal scarcely barred.. Length 12 inches. Cape
Cod to Brazil, very common from South Carolina southward, on sandy
coasts; not valued as food, (fcetens, odorous.)

Salmo fty.tens, LINNJEUS, Syst. Nat., Ed. xn, 513, 1766, South Carolina. (Coll. Dr. Garden.)
Osmerus albidns, LACPEDE, Hist. Nat. Poiss., v, 229, 1803, Carolina; after LINNAEUS.

Coregonus ruber, LACEPEDE, Hist. Nat. Poiss., v, 263, 1803, Martinique; after PLUMIER,

Esox salmoneus, MITCHILL, Trans. Lit. & Phil. Soc., i, 1815, 442, New York.
Saurus longirostris, AGASSIZ, Spix. Pise. Brasil. pi. 43, 1828, Brazil.

Baurus mexicanus, CUVIER, Kegne Animal, Ed. n, 314, 1829, Mexico.
Saurus spixianus, POET, Memorias, n, 304,1861, Cuba.
Saurus fattens, GUNTHER, Cat., v, 396, 1864; HOLBROOK, Ichth. S. Car., 187, 1860.

Bynodus spixianus, POEY, Enumeratio, 141, 1875; JORDAN, Proc. TJ. S. Nat. Mus., 1884, 107.

Synodus fcetens, JORDAN & GILBERT, Synopsis, 280, 1883.

Synodus fattens and spixianus, MEEK, Proc. Ac. Nat. Sci. Phila., 1884, 135.
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815. SYNODUS LUCIOCEPS (Ayres).

Head 4; depth 8i; eye 5. D. 11; A. 12; B. 14; scales 13-66-16 (the

vertical series counted obliquely). Scales arranged in regular, very

oblique rows
;
those on the opercles in about 8, on the cheeks in about 9,

rows
;
40 to 50 scales along the back before the dorsal, 6 in a vertical row

between adipose fin and lateral line, and 10 in an oblique row. Pectoral

fin longer, reaching base of ventrals, its length about equal to that of the

premaxillary ;
ventral fin not so long as the space between snout and

npper edge of gill opening. Interorbital space little concave, nearly
smooth. Olive-brown above, grayish below, with some golden luster on

sides
;
back with slaty reticulations

;
head not vermiculated above

;
lower

side of head and ventral fins yellow. Length 18 inches, but usually much
smaller. San Francisco to Santa Barbara, rather common in summer;
resembles S. fcetens, but the scales are smaller, (lucius, pike ; -ceps, head.)

Sflr(s Incioceps, AYRES, Proc. Cal. Ac. Sci., 1855, 66, San Francisco; GtiNTHEU, Cat.,v, 397, 1864.

Synodus lucioceps, JORDAN & GILBERT, Synopsis, 281, 1883.

249. BATHYSAURUS, Gunther.

Bathysaimts, GUNTHER, Ann. Mag. Nat. Hist., August, 1878, 181, (ferox).

Body formed as in Synodus, subcylindrical, elongate, covered with small

scales. Head depressed, with the snout produced, flat above. Cleft of the

mouth very wide, with the lower jaw projecting ; premaxillary very long,

styliform, tapering, not movable
; maxillary obsolete. Teeth in the jaws

in broad bands, not covered by lips, curved, unequal in size, and barbed

at the end
;
a series of similar teeth along the whole length of each side of

the palate ;
a few teeth on the tongue, and groups of small teeth on the

hyoid ; eye moderate, lateral. Pectoral moderate
;
ventrals eight-rayed,

inserted close behind pectoral ;
dorsal fin median, of about 18 rays ;

adipose fin presenter absent; anal moderate; caudal emarginate. Gill

openings very wide, the gill membranes separate, free from the isthmus.

Branchiostegals 11 or 12. Gill laminae well developed : gill rakers tuber-

cular
; pseudobranchitB well developed. Scales rather small. Deep-sea

fishes. ((3a0{>c , deep ; aavpos, Saurus= Synodus.)

816. BATHYSAURUS FEROX, Gunther.

Head 33; depth 7. B. 10; D. 17 or 18; A. 11; C. 19; P. 15; A. 8; scales

8-74 to 78-8. Body elongate, subterete. Head alligator-like, naked,

except on cheek and occiput, with strong nasal and interorbital ridges;

its greatest width more than half its length ; gape of mouth very wide,

^ length of body, extending behind eye for a distance equal to interor-

bital width. Premaxillary with 2 irregular rows of depressible teeth,

some of them barbed, those of inner row much the largest ;
lower jaw

enormously strong, its sides projecting beyond the upper jaw ;
its dentary

edge thickly studded with depressible teeth, many of them, especially the

larger inner ones, strongly barbed
;
those in front, claw-like, recurved

;

3 rows of teeth on the palatines, the middle ones very much enlarged

and most of them strongly barbed, these being the largest of all the teeth;

on the tongue a few weaker teeth and groups of similar teeth on the
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vomer. Insertion of dorsal behind snout at a distance a little more than
its own base and about \ the total length, longest ray equal to great-
est depth of body. No adipose dorsal (in the specimens known); anal

inserted considerably behind last ray of dorsal, its base about half that of

the dorsal
;
ventrals well apart, inserted just in front of the dorsal, their

length half head; pectoral as long as lower jaw, its seventh ray pro-

longed to a length equal to that of head
;
caudal slightly forked

;
scales

thin, cycloid, deciduous, those of the lateral line larger, brownish ; lining
of gill cavity blue-black. Atlantic and South Pacific, known from off

New Zealand, Morocco, and the Gulf Stream if, as supposed, the American
B. agassizii is identical with B.ferox. (Goode & Bean.) (ferox, ferocious.)
Balhysaurus ferox, GUNTHER, Ann. Mag. Nat. Hist., 1878, 182, east coast of New Zealand.

Eathysaurus agassizii, GOODE & BAN,Bull. Mus. Comp. Zotil., 1882, 215, Gulf Stream, 33 N. in

647 fathoms; GOODE & BEAN, Oceanic Ichth., 58, 1895.

250. BATHYLACO, Goode & Bean.

Bathylaco, GOODE & BEAN, Oceanic Ichthyology, 57, 1895, (nigricans).

Body subcylindrical, rather elongate, stout, similar in form to Synodus.

(Scales absent in the specimen studied, and it is not even possible to

determine whether or not this is a naked species.) Head conical
;
snout

short. Mouth very large, wide, oblique, lower jaw slightly projecting.

Premaxillary narrow and long, with small teeth, which are somewhat
biserial in front and uniserial behind, interrupted at the symphysis.
Mandible with a narrow band of similar teeth; palatine teeth in a nar-

row band
; tongue toothless. Eye moderately large, very far forward, its

upper edge close to the dorsal profile. Pectoral small, placed low
;
ven-

tral nearly median, a little in advance of the dorsal and far behind the

pectoral, with 8 rays ;
dorsal origin nearly in the middle of the length

and extending to above the middle of the anal
; adipose fin probably

absent
;

anal origin far back, fin short. Gill opening very wide, as

in Bathysaurus, the left membrane overlapping the right, not attached to

the isthmus. Branchiostegals numerous. Gill rakers short and few.

Opercular bones very thin and feeble. Deep sea. (/3a0v, deep ; Aaxwof, a

hole or pit.")

817. BATHYLACO NIGRICANS, Goode & Bean.

Head 4
; depth 2; eye 4i in head, equal to interorbital width. B. 8; D.

20
;
A. 10

;
V. 8; P. 6. Snout about 2 in eye and about 8 in head. The

lower jaw the longer. The intermaxillary is nearly f- length of head.

The mandible is contained 3 times in distance from tip of snout to origin

of dorsal
;
dorsal fin inserted at a distance from the tip of the snout equal

to twice length of head, the length of its base nearly i of total (without

caudal) ; origin of anal under posterior third of dorsal, the length of its

base equal to half that of head
; pectoral small, placed low, immediately

back of the branchial opening ; apparently few-rayed. Color black.

A single specimen in very bad condition, 8i inches in length, taken by
the Blake off Santa Cruz, at a depth of 2,393 fathoms. (Goode & Bean.)

(nigricans, blackish. )

Bathylaco nigricans, GOODE & BEAN, Oceanic Ichthyology, 57, fig. 69, 1895, off Sai,ta Cruz,

Mexico.
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Family LXIX. AULOPID^E.

Allied to the Synodontida', but with the maxillary separate, well devel-

oped, and dilated behind. Hypocoracoids extended downward as in many
spiny-rayed fishes. Gill rakers mostly long and slender, needle-shaped.

Eyes normal, large or small. No luminous spots ; jaws without fang-like
teeth. Dorsal fin moderate, nearly median in position, the body elongate.
Pectorals present, normal in form and position ; adipose fin normally

present. Pseudobranchiao present. This family as here understood

includes some half dozen species fishes of moderate depths, chiefly of

the Atlantic.

a. Dorsal fin moderate, of less than 15 rays; teeth minute
;

scales ctenoid; gill rakers very
slender. CHLOROPHTHALMUS, 251.

251. CHLOROPHTHALMUS, Bonaparte.

Chlorophthalmiis, BONAPARTE, Fauna Italica, fuse, xxvur, Tesci, 1840, (agassizii).

Uijplt,ilonedru* t GoODE, Proc. U. S. Nat. Mus., ill, 1880, 483, (chalybeius).

Head elongate ; body subterete, covered with moderate-sized, adherent,

pectinate, or ctenoid scales, which are arranged in straight, parallel,

oblique lines. Mouth rather large, the maxillary well developed, dilated

behind, reaching to beyond front of orbit
j
lower jaw projecting. Teeth

very small, sharp on jaws, vomer, and palatines, usually minute teeth on

tongue ; eye very large. Dorsal short, inserted before middle of length
of body ; adipose fin small

j
anal short

;
caudal forked

; pectorals and
ventrals well developed, the ventrals inserted under dorsal and not far

behind pectorals, none of the rays forming exserted filaments. Gill open-

ings wide
; branchiostegals 10

; pseudobranchiie well developed. Gill

rakers needle-shaped, rather numerous. Color silvery, with darker mark-

ings. Deep seas
;
four species known, resembling smelt, (xhup'os , green ;

600a///6f, eye.)
a. Eye 2 in head; scales 60 to 63. AGASSIZII, 818.

aa. Eye 3 in head; scales 45 to 52.

b. Dorsal rays 11; depth 6% in length. CHALYBEIUS, 819.

bb. Dorsal rays 8; depth 5% in length. TRUCULENTUS, 820.

818. CHLOROPHTHALMUS AGASSIZII, Bonaparte.

Head 3i ; depth 5| ; eye very large, about 2 in head. D. 11 or 12
;
A. 9

;

scales 60 to 63. Dorsal origin at i the distance from snout to base

of caudal rays, its height about equal to that of the ventral, 5 times in

total length ;
anal insertion about f of distance from snout to base of

caudal
;
ventral inserted under middle of dorsal

; pectorals reaching

nearly to middle of length of body. Color greenish bronze, with silvery

reflections. (Goode & Bean.) Atlantic and Mediterranean, rare about

Naples and Sicily. It also occurs at considerable depths in the eastern

Atlantic. The French expedition obtained it off the Azores in 720

fathoms, also in the Sargasso Sea, 202 fathoms, and off the Cape Verdes, 230

to 290 fathoms. The Albatross obtained specimens from various localities

in the Western Atlantic. (Named for Louis Agassiz, ichthyologist and

teacher, "the best friend that ever student had.") (Eu.)

Chlorophthalmus agassizii, BONAPAETE, Fauna Italica, pi. 121, 1840, Italy; GNTHER, Cat., v, 404,

1864; GOODE & BEAN, Oceanic Ichthyol., 60, 1895.

Aulopus agassizii, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxn, 521, 1849.
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819. CHLOROPHTHALMUS CHALYBEIUS* (Goode).

Depth 6J; width 7|. D. 11; A. 8; C. 16; P. 17 or 18; V. 9 or 10;

scales about 6|-48-6. Body terete. Least height of the tail half that of

body. The scales are moderately strong, sharply pectinated at the edge,
and arranged in regular transverse rows, overlapping in such a manner as

to resemble oblique plates upon the sides. Length of head to end of

flexible flap of the operculum slightly more than of the body, and itself

slightly more than 4 times length of snout. Orbit 4 times width of the

interorbital space, 3 in length of head. Maxillary broad and flattened

posteriorly, in length ^ of the body; it extends back to anterior margin
of pupil. Mandible protruding beyond the snout. When the mouth is

closed the tip of mandible projects noticeably. Dorsal almost midway
between snout and adipose dorsal, its height almost equal to that of ven-

tral
; adipose dorsal over middle of anal, its length half diameter of orbit

;

distance of anal from snout about f of the body length, its length of base

equal to length of snout
;
its height to that of middle caudal rays; cau-

dal furcate
; pectoral long, subfalcate, inserted close to the branchial

cleft, its tip extending to fourteenth scale of lateral line, its length twice

that of mandible
;
ventral located f of distance from snout to base of

caudal, directly under middle of dorsal. Color grayish, mottled with

brown
;
scales metallic silvery. Gulf Stream, in from 85 to 167 fathoms.

(chalyleius, iron-colored.)

Hyphalonedrus chalybeius, GOODE, Proc. U. S. Nat. Mns., in, 1880, (Feb. 16, 1881), 484, GulfStream
off Rhode Island; (Type, No. 26092. Coll. Fish Hawk); JORDAN & GILBERT, Synopsis, 296,

1883.

Chorophthalmus agassisii, GUNTHER, Challenger Report, xxn, 132, pi. L, fig. c, 1887; not of BONA-

PARTE.

Chlorophthalmm chalybeius, GOODE & BEAN, Oceanic Ichthyology, 60, fig. 71, 1895.

820. CHLOROPHTHALMUS TRTJCULENTUS, Goode & Bean.

D. I, 8; A. I, 7; V. 9 or 10. Body eubterete, somewhat compressed, its

height 5i in its length, its width about 8. The least height of the tail

about 2i in greatest height of body at the insertion of dorsal. Scales

moderate, cycloid, arranged in regular transverse rows, overlapping in

such manner as to resemble oblique plates on the sides. Lateral line

rather inconspicuous, containing between 40 and 50 scales; about 6 scales

between lateral line and origin of dorsal, and 6 or 7 between it and ven-

tral. Greatest length of head from tip of projecting lower jaw a little

more than that of body, or 2 times in length of snout
;
lower jaw

projecting beyond tip of snout a distance equal to i length of snout.

Orbit nearly equal to snout, and about i length of head; width of inter-

orbital space 2 in orbit. The maxillary broad and flattened posteriorly,

about 8 times in length of body, not reaching perpendicular from anterior

margin of the orbit. Insertion -of the dorsal midway between tip of

*
Cfilorophthalmus chalybeius is not identical with C.agassizii, but is well separated by the smaller

eye, longer, more conical snout, lower, more terete body, and larger scales. It closely resem-
bles it, however, in general form. Dr. Giinther's diagnosis of C. agassizii in the Challenger
volume more nearly applies to C. chalybeius, and his figure is apparently of C. chalybeius. Speci-
mens were obtained by the Fish Hau*k in five localities ranging in depth from 101 to 156 fathoms,
and by the Albatross from eleven stations at depths of from 85 to 167 fathoms. Goode & Bean.
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snout and adipose dorsal, its height greater than length of ventral, which

is equal to greatest height of body ;
the adipose dorsal over middle of

base of anal, its length * diameter of orbit. Distance of anal from snout

about f length of body, length of its base about f that of snout, its height

equal to diameter of orbit
;
caudal furcate

; pectoral long and strong,

its length equal to distance from tip of snout to posterior margin of orbit,

and about twice that of mandible; ventral inserted under the middle of

base of dorsal, the distance from posterior margin of orbit equal to dis-

tance of the latter from snout. Color brownish. One specimen about 8

inches in length, obtained by the steamer Blake, at Station LII, off Barba-

does, in 158 fathoms. (Goode & Bean.) (truculentus, truculent.)

CMonylitliahitns irncnhiilns, GOODE & BEAN, Oceanic Ichthyology, 61, fig. 72, 1895, off Barbadoes
in 158 fathoms.

Family LXX. BENTHOSAURID.E.

This small family of deep-sea fishes is allied to the Synodontidce but with

well-developed supramaxillaries widening backward and applied to the

dentigerous intermaxillaries
; pectorals inserted near the shoulders, and

very long ventrals. (Gill.) It includes a single genus, Benthosaurus.

252. BENTHOSAURUS, Goode & Bean.

Bentliosaurus, GOODE & BEAN, Bull. Mus. Comp. Zool., xn, No. 5, 168, 1886, (grallator).

Body long, somewhat compressed, tapering into a slender, elongate,
caudal peduncle. Scales cycloid, of moderate size. Head slightly

depressed; cleft of mouth wide, horizontal, the lower jaw projecting at

its extremity and anteriorly at the sides
; maxillary long, slender, dilated

posteriorly ; premaxillary very long, styliform, tapering, immovable.
The intermaxillary and mandible with bands of small teeth, of uniform

size, interrupted at the symphysis ;
a short oblong band of similar teeth

on each side of the vomer, separated by a rather wide interspace ; palate
and tongue smooth. Eye very small, inconspicuous. Gill opening
extremely wide, the branchiostegal membrane free from the isthmus.

Gill rakers long and slender, numerous, about twice as many below the

angle as above. Pseudobranchise absent. Branchiostegals eleven. All

the fins well developed ;
no adipose dorsal

;
dorsal fin median, anal post-

median
;
caudal forked, with lower lobe produced; ventral seven-rayed,

inserted opposite the interspace between pectoral and dorsal, the outer

ray produced, (fievftos , deep ; aavpos, lizard. )

821. BENTHOSAURUS GBALLATOB, Goode & Bean.

D. 11; A. 12; P. 9; V. 7; B. 11; scales 9-55-8 or 9. Body elongate,
somewhat compressed, depressed slightly forward, tapering behind into

a long slender tail, its greatest height 1\ in its standard length, and

equaling t length of head, its greatest width \ length of head
;
its height

at the origin of the anal of its greatest height. Least height of tail half

the height of body at ventrals
; length of caudal peduncle 6 times its

least height. Scales very thin, cycloid, leathery, deciduous, oval in form,

except at base of dorsal and anal fins, where they become more elongate ;

the horizontal diameter of a scale in the lateral line equals twice diameter
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of eye; lateral line straight, above the median line anteriorly, becoming
median on caudal peduncle, the tube-bearing scales being prominent, and
about 55 in number

;
about 9 rows of scales between dorsal fin and lateral

line
;
between the latter and anal fin, 8 or 9 rows.

Head twice as long as greatest height of body, its length contained

a little less than 4 times in the standard body length, considerably

depressed, scaleless except on the vertex and the preoperculum. Oper-
culum (perhaps accidentally) denuded. Snout much produced, almost

equal to width of interorbital space, which is convex. Maxillary extend-

ing far behind eye, its length equal to postorbital part of head
;
mandible

projecting beyond upper jaw a distance slightly more than diameter of

orbit, with a series of 7 large pores on its lower surface
;
several similar

pores under eye. Nostrils situated about midway between eye and

extremity of snout, small, slit-like, the posterior about twice as large as

the anterior one in each pair.

Dorsal inserted midway between tip of snout and base of middle cau-

dal rays, highest in front, the length of the rays diminishing rapidly

posteriorly ; apparently no adipose dorsal
;
anal similar in shape to

the dorsal, the anterior rays being longest, about equal in length to

mandible, its distance from the snout about 3 times length of its

longest ray ,
caudal forked, its middle rays f as long as those in the

upper caudal lobe
;
the lower lobe much prolonged, the lower ray being

more than 4 times as long as the middle rays ;
its extremity bioken

off in our specimen, but apparently it must have been nearly twice as long
as the stump which now remains

; pectoral fin normal, inserted close

to the opercular flap, its length slightly greater than that of the head

(although mutilated), extending beyond origin of dorsal; ventral base

entirely in advance of the perpendicular from the origin of the dorsal

the inner rays reaching vent, while its outer ray is enormously prolonged,

extending far beyond the extremity of the upper caudal lobe, the length
of the prolonged ray fully 4 times that of head

;
ventrals close together.

Color brown, the roof of the mouth and inside of the branchiostegal flap

black, as well as the operculum and branchiostegal membrane. One speci-

men, 15i inches long to the tips of the prolonged ventral rays, was taken

by the Blake, at a depth of 1,850 fathoms, at Blake Station CLXXIV, in

latitude 24 33' N., longitude 84 23' W. A second example nearly the

same size, taken by the Albatross, in latitude 39 3/ lo x/ N. and longitude
70 W 45" W., at a depth of 1,537 fathoms. (Goode & Bean.) (grallator,

one who walks on stilts.)

Benthosaurus grallator, GOODE & BEAN, Bull. Mus. Comp. Zool., xn, No. 5, 168, 188G; GOODE & BEAN,
Oceanic Ichth., 62, fig. 73, 1895, Gulf Stream. (Coll. Blake.)

Family LXXI. BATHYPTEROID^E.
Characters of the family included below in those of its single genus :

253. BATHYPTEROIS, Giinther.

Balhypterois, GUNTHER, Ann. and Mag. Nat. Hist., 1878, 5th series, n, 183, (longifilis).

Synapteretmus, GOODE & BEAN, Oceanic Ichthyology, 64, 1895, (quadrifilis).

Shape of the body like that of Aulopus. Head of moderate size,

depressed in front, with the snout projecting, the large mandible very
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prominent beyond the upper jaw. Cleft of the mouth wide
; maxillary

much developed, very movable, much dilated behind. Teeth in narrow

villiform bauds in the jaws ;
on each side of the broad voiner a small

patch of similar teeth
;
none on the palatines or on the tongue. Eye

very small. Scales cycloid, adherent, of moderate size. Rays of the

pectoral fin much elongate, some of the upper being separate from the

rest and forming a distinct division. Ventrals abdominal, 8-rayed, with

the outer rays prolonged. Dorsal fin inserted in the middle of the body

above, or absent; anal short.; caudal forked. Gill openings very wide
;

gill lamime well developed, separate from each other
; gills rakers long.

Pseudobranchiaj none. Deep-sea fishes, the American species belonging
to the subgenus Synapteretmus. (padvc;, deep ; Pterois, a genus of Scor-

pu'noid fishes, with pectoral filaments.)

SYNAPTERETMUS (o-vvaTrrds, joined together; cper/ud?, oar):

. Outer ventral rays filiform, simple, prolonged, appressed or inseparably united. End of

dorsal and origin of anal in same vertical, or overlapping.

b. Anal origin in nearly same vertical as end of dorsal. Dorsal origin over axis of ven-

trals or nearly so. Ventral rays elongate.

c. Ventral outer rays appressed; lower caudal ray prolonged; upper pectoral ray not

extending beyond upper lobe of caudal. A. 9
;
scales 59. QUADRIFILIS, 822.

cc. Ventral with the outer rays closely appressed; lower caudal lobe produced; upper

pectoral ray as long as the whole fish. A. 10
;
scales 55. LONGIPES, 823.

Subgenus SYNAPTERETMUS, Goode & Bean.

822. BATHYPTEROIS (JTJADRIFIL1S, Giinther.

Head 5; depth 7; B. 12; D. 14; A. 9; P. II, 9; V. 9; scales 6-59-8.

Eye small, about 3 in snout, or 5 or 6 in postorbital portion of head.

Uppermost and lowermost of the pectoral rays filiform, the former

bifid for more than f its length, the latter simple. Outer ventral rays
much prolonged, not dilated

;
dorsal inserted close to root of ventrals

;

adipose fin present, narrow. Head remarkably flat above and the width

of the interorbital space greater than length of snout. Dorsal fin mid-

way between tip of upper jaw and root of caudal
;
anal inserted imme-

diately behind dorsal, its origin equidistant from roots of pectoral and

caudal
;
caudal emarginate.

This species possesses not only the long detached upper pectoral ray,

but also an equally long lower ray, which, however, is not removed from

the remainder of the fin. The upper ray becomes bifid in its proximate

third, and is accompanied by an extremely short rudimentary second ray;

it scarcely reaches the caudal fin and is shorter than the lowermost ray,

which may reach to the end of the caudal, and is split only at its very

extremity. Structure of ventral fins as in Bathypterois longipes, but the

strong outer rays are somewhat curved and do not reach the end of the

anal. Scales cycloid, as in other species, but those behind the basal

portion of pectoral fin are deeply pectinated, provided with from 5 to 10

long and narrow teeth, of which the middle ones are the longest. (Gihi-

ther.) Color blackish or black
; pectoral filaments whitish.

The types of this species were obtained by the Challenger off the coast

of Brazil
;
two specimens, one from Station 126, at a depth of 770 fathoms,

F. N. A. 36
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one from Station 121, at a depth of 500 fathoms. Other specimens obtained

by the Blake off St. Vincent, and by the Albatross at Station 2385, in 740

fathoms, and at Station 2117, in 683 fathoms, (quadrifilis, having four

threads.)

Bathypterois quadrifilis, GUNTHER, Ann. & Mag. Nat. Hist., 1878, IT, 184, off coast of Brazil, in

500 to 770 fathoms; GOODE & BEAN, Oceanic Ichthyology, 65, fig. 75, 1895.

823. BATHYPTEROIS LONGIPES, Giinther.

B. 12
;
D. 13

;
A. 10

;
P. II, 7 or 8

;
V. 8

;
scales 6-55-8. Uppermost pec-

toral ray strongest, about as long as the whole fish, bifid toward its

extremity ;
outer ventral rays much prolonged, strong, but not dilated

at the extremity ;
dorsal fin inserted at some distance behind root of ven-

trals
; adipose fin present or absent.

Similar to Bathypterois longifilis, differing in the following points : Eye
minute

;
dorsal fin farther backward, its origin being nearly midway

between end of snout and root of caudal
; consequently the root of the

ventral is some distance in advance of the dorsal, and the end of the dorsal

is vertically opposite fifth anal ray. One specimen possesses, the other

lacks, adipose fin. Caudal fin deeply forked, with the outer ray much

produced. Of the two branches into which the posterior third of the

long pectoral ray is split, one is much shorter and weaker than the other.

Two outer ventral rays ai e closely appressed from the root to end, and
much stouter and longer than the other rays ; they are articulated to the

end and without soft pads. These fin rays extend beyond the end of the

anal fin. (Giinther.) Color black, with white fins.

The Challenger obtained two specimens, 9 inches long, from off" the east

coast of South America, Station 325, depth 2,650 fathoms. Several

specimens, 3 to 9 inches long, were obtained by the Albatross and the

Slake. (longuSjlong', pes, foot.)

Bathypterois longipes, GUNTHER, Ann. Mag. Nat. Hist., 1878, u, 184, east coast of South
America in 2,650 fathoms; GUNTHER, Challenger Report, xxu, 188, pi. 48, fig. A, 1887;

GOODE & BEAN, Oceanic Ichthyology, 66, fig. 76, 1805.

Family LXXII. IPNOPID^E.

The characters of this singular group of deep-sea fishes are included

below in the account of the single genus.

254. IPNOPS, Giinther.

Ipnops, GUNTHER, Ann. Mag. Nat. Hist., 1878, n, 187, (murrayi).

Body elongate, subcylindrical, covered with large, thin, deciduous

scales, and without luminous organs. Head depressed, with a long, thin,

spatulate snout, like that of Bathypterois, but more depressed, its whole

upper surface occupied by a pair of large, transparent, lamelliform mem-
brane bones which cover a peculiar organ divided longitudinally into two

symmetrical halves. These organs, which represent the eyes, were at

first supposed to be luminous organs, but according to recent investiga-

tions of Professor Moseley they
" show a flattened cornea extending along

the median line of the snout, with a large retina composed of peculiar
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rods, which form a complicated apparatus, destined undoubtedly to pro-

duce an image and to receive especial luminous rays."
*

Bones of lower part of head well ossified, mouth wide, the lower jaw
projecting, and the maxillary dilated, as in Bathypterois. Jaws with nar-

row bands of villiform teeth, none on vomer or palatines. None of the

fins filamentous
; pectorals and ventrals near together, well developed.

Dorsal inserted just behind vent; no adipose fin; anal moderate; caudal

subtruncate. Gill rakers needle-shaped. No air bladder, pseudobranchiiB,
nor pyloric coeca. One species known, widely distributed. (Invoc, lantern;

(ty, eye.)

824. IPNOPS MURRATI, GUnther.

Head 6; depth 13|. D. 10; A. 13; P. 14; V. 8; B. 12; scales 55. Body
very slender; head much broader than deep, the snout much depressed,

its outline obtusely rounded
; maxillary extending beyond middle of head.

Gill rakers 10 -f- 22, long and close-set. Vent between ventral fins, slightly

more than a head's length behind gill opening, and nearly twice as far

from base of caudal as from tip of snout. Caudal subtruncate
; pectoral

reaching ventrals, a little more than half head
;
ventrals rather long,

stronger than pectorals and placed well apart. Lateral line faintly indi-

cated. Brown, fins colorless; membranes of mouth and gill cavity black.

Length 54- inches. A bottom fish found at about 2,000 fathoms, recorded

from coast of Brazil, Tristan da Cunha, Celebes, and in tropical America,

(24 36/
N., 84 W.), and off Bequia. (Named for Dr. John Murray, natu-

ralist on the Challenger expedition.)

Ipnops murrayi, GUNTHER, Ann. Mag. Nat. Hist., 1878, n, 187, coast of Brazil, etc.; Gt)N-

THER, Voyage Challenger, Deep-Sea Fishes, 191, 1887; AGASSIZ, Cruises of the Blake, n, 32,

fig. 215, 1888; GOODE & BEAN, Oceanic Ichthyology, 67, 1895.

Family LXXIII. RONDELETIID^E.

Body more or less compressed, scaleless
;
head naked

;
no barbels

;

mouth large. Margin of the upper jaw formed by the premaxillaries

only. Teeth coarsely granular. Opercular apparatus complete, its bones

very thin, membrane-like
;
no adipose fin

;
dorsal fin far back, short and

low, inserted opposite the anal; pectorals short, placed rather low.

Ventrals present, abdominal. Gill opening very wide
;
membranes deeply

cleft, free from the isthmus. PseudobranchiaB absent. Deep-sea fishes.

One species known. (Goode & Bean.)

(Rondeletiidie, GOODS & BEAN, Proc. U. S. Nat. Mus., 1894 (1895), 454, and in Oceanic Ichthyology,

C7, 1895.)

* " The existence of well-developed eyea among fishes destined to live in the dark abysses of

the ocean seems at first contradictory, but we must remember that these denizens of the deep
are immigrants from the shore and from the surface. In some cases the eyes have not been

specially modified, but in others there have been modifications of a luminous mucous mem-
brane, leading on the one hand to phosphorescent organs more or less specialized, or on the other

to such remarkablestructuresastheeyes of Iptiops, intermediate between true eyes and specialized

phosphorescent plates. In fishes that have been blinded and retain for their guidance only the

general sensibility of the integuments and of the lateral line, these parts soon acquire a very

great delicacy. The same is the case with tactile organs (as in Batlii/pterois and Jienthosaimis),

and experiments show that barbels may become organs of touch adapted to aquatic life, sensitive

to the faintest movements or the slightest displacement, with power to give the blinded fishes

full cognizance of the state of the medium in which they live." Alexander Ayussiz.
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255. RONDELETIA, Goode & Bean.

Rondeletia, GOODK & BEAN, Proc. U. S. Nat. Mus., 1894 (1895), 454, (bicolor); and in Oceanic

Ichthyology, 68, 1895.

Body oblong, compressed, scaleless. Mouth large, lower jaw slightly

projecting. Teeth in bands, coarsely granular in the jaws ;
vomer and

palatines toothless
;
a row of large mucous pores on the lower surface of

the mandible, and extending upward on the preoperculum. Posterior

nostril with a slender filament anteriorly. Eyes moderate, near the

dorsal profile. Snout rather long, obtuse. Supraoccipital bones with a

pair of strong spines projecting horizontally forward over the orbit. Gill

membranes entirely separate; gill rakers numerous, rather long and

slender
; gills 4, a narrow slit behind the fourth. Branchiostegals 7.

Opercular bones thin, membranous. Dorsal short, rather low, opposite
and similar to the anal; pectorals and ventrals small; caudal small,

probably forked. No vestiges of a lateral line. (Dedicated to Guillaume

Rondelet, "the great French ichthyologist of the seventeenth century,"
one of the ablest of the " Fathers of Ichthyology.")

825. RONDELETIA BICOLOR, Goode & Bean.

Head about 2 in total length; depth 3; eye 6; snout 3. B. 7; D. 14;

A. 14
;
P. 9

;
V. 5. Maxillary reaching to below the hind margin of eye.

Origin of dorsal fin nearly opposite vent
; origin of anal immediately

behind vent, the terminations of the two opposite. Fins low. the rays

pointing horizontally backward
; longest dorsal ray 5 in head, longest

anal ray 4
; pectoral fin inserted below middle of body and under end of

opercular flap, its length nearly that of head
;
ventrals inserted

behind middle of total length, and still farther behind tips of the

extended pectorals, their length about f that of head, and when extended,

reaching beyond vent. Color purplish black, with cherry-colored mar-

gins to the fins
;
whitish in spirits.

A single specimen 4J- inches in length, was taken by the Fish Com-
mission steamer Albatross at station 2724, at a depth of 1,641 fathoms.

(Goode <fe Bean.) (bicolor, two-colored.)

Rondeletia bicolor, GootoE & BEAN, Proc. U. S. Nat. Mus., 1894 (1895), 454, pi. 17, fig. 1; and in

Oceanic Ichthyology, 68, fig. 77, 1895. (Type, No. 38202. Coll. Albatross).

Family LXXIV. CETOMIMIDJE.

Body somewhat compressed, scaleless
;
head naked

;
lateral line con-

spicuous. No barbels. Mouth exceedingly large; the margin of the

upper jaw formed by the premaxillaries only ;
the lower jaw strongly

curved, and slightly projecting beyond the upper. Teeth in jaws in

bauds, granular; vomer, palatines, pterygoids, and also the first gill arch

and the lingual bones (which are greatly enlarged), as well as the upper

pharyngeals, covered with teeth of a similar character. Opercular appa-
ratus incomplete, its bones very thin, membrane-like. No adipose fin

;

dorsal fin far back, short, high, inserted opposite the anal, which it

resembles; pectorals short, placed rather low; ventrals absent. Gill

opening immense, the membranes deeply cleft, free from the isthmus.



Jordan and JEvermann. Pishes of North America. 549

Gills 3. Pseudobranclmu absent. (Goode & Bean.) Deep-sea fishes of

uncertain relationship, bearing a singular resemblance to diminutive

whales. Two species known. (Cetomimidw, Goode <fe Bean, Proc. U. S.

Nat. Mus., 1894 (1895), 451; and in Oceanic Ichthyology, 68, 1895.)

256. CETOMIMUS, Goode & Bean.

<'-t,>nilinui>, GOODE & BEAN, Proc. U. S. Nat. Mus., 1894 (1895), 452, (gillii); and in Oceanic

Ichthyology, 68, 1895.

Body oblong, compressed, scaleless; similar in its vertical outline and

proportions to that of the right whales (Balcvnidw), a resemblance which

is greatly enhauced by the shape of the enormous mouth, and in the

lower jaw, which is strongly curved, projecting slightly beyond the

snout. Teeth in granular bands, covering all the bones of the mouth,

tongue, and throat. Mucous pores sometimes present on the back. Nos-

trils far forward, open slits without flap. Eyes very small and placed
far below the dorsal profile. Gill membranes deeply cleft, not attached

to the isthmus
; gill rakers absent, replaced by a granular tooth-like

surface upon the arch
; gills 3, no slit behind the third. Branchioste-

gals 9. Opercular apparatus incomplete, bones thin and membranous.

Dorsal short, high, inserted very far back, directly opposite the anal,

which it resembles in shape and size. Caudal peduncle short and slen-

der. Ventrals absent
; pectorals broad and short, placed low

;
caudal

small, weak, probably emarginate or truncate. Lateral line broad, con-

sisting of two furrows, connected vertically by numerous short cross

grooves, (K^/TOC, whale; /ui/ueopai, to mimic.)

a. Dorsal rays 16. GILLII, 826.

aa. Dorsal rays 19. STORERI, 827.

826. CETOMIMUS GILLII, Goode & Bean.

Head about 3
; depth a little more than 4

;
B. 9

j
D. 16

;
A. 16

;
P. 16.

Eye minute, about 23 in head, and about 8 in snout, inserted midway
between margin ofjaw and dorsal profile, distant from the former a space

contained about 2| times in length of snout. The maxillary reaches very

far back, extending to a point behind orbit equal to 1| times length of

snout. Origin of dorsal directly above that of anal, which is inserted a

short distance behind vent
;
distance from snout equal to more than 4

times length of its own base, and distance of its termination from root

of upper rays of caudal equal to its own greatest height ;
anal similar

in shape and extent to dorsal, but the thirteenth to the fifteenth rays

the longest, while the eighth to eleventh are the longest in dorsal
; length

of these longest rays about equal in the two fins, and contained slightly

less than 3 times in head; pectoral inserted somewhat below middle of

body, close to extremity of opercular flap ; broadly lanceolate, about 3

times in head; ventrals lacking. Lateral line sweeping in a bold

curve from a point above the upper angle of the gill opening to a point

in middle of body between origin of dorsal and anal fins, and thence in a

straight median line to base of caudal. Color blue-black.

A single specimen of this curious species, 5 inches in length, was taken

by the Albatross, August 20, 1884, at station 2206, in 39 35' N. latitude,
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71 24' 30" W. longitude, at the depth of 1,043 fathoms. (Goode & Bean. )

(Named for Dr. Theodore Gill.)

Cetomimus gillii, GOODE & BEAN, Proc. U. S. Nat. Mus., 1894 (1895), 452, pi. 17, fig. 2; and in

Oceanic Ichthyology, 69, fig. 78, 1895, Gulf Stream. (Type, No. 35529. Coll. Albatross.)

827. CETOMIMTJS STORERI, Goode & Bean.

D. 19; A. 16. Head 3i; depth about 4 in total length ; eye 18 in head

or 7 in snout, inserted nearer dorsal profile than to jaw, its position in

the vertical being twice as far from the line of the upper jaw as from the

dorsal line, and nearly in the line of the vertical erected from middle of

upper jaw to the right angles of its edge. Lower jaw strongly curved,

projecting far beyond upper. Origin of dorsal fin a little in advance of

that of anal, which is inserted at a distance from the vent equal to 3 or 4

times diameter of eye ;
dorsal fin longer than anal, the termination of

the latter being under the fifth ray from the end of the dorsal
; they are

about equal in height, and the direction of the rays when erected is back-

ward and at an acute angle with the axis of the body ;
the longest rays

about 2J in head; pectoral fin inserted very far down, the lower portion

of its peduncle almost on the abdominal line; the fin is lanceolate, and,

although mutilated, is believed to have been about \ as long.as the head
;

lateral line in a sinuous curve from a point above the upper angle of gill

opening to a point somewhat in advance of insertion of dorsal, and

thence in a straight line to base of caudal. A line of mucous pores on

either side of the median dorsal line in advance of dorsal.

A single specimen of this species, 4f inches in length, was taken by
the Fish Commission steamer Albatross at station 2222, on September

6, 1884, at a depth of 1,535 fathoms. (Goode & Bean.) (Named for David

Humphreys Storer, the accomplished author of the History of the Fishes

of Massachusetts.)
Cetomimus storeri, GOODE & BEAN, Proc. U. S. Nat. Mus., 1894 (1895), 453, pi. 17, fig. 3; and in

Oceanic Ichthyology, 69, fig. 79, 1895, Gulf Stream. (Type, No. 35634. Coll. Albatross.)

Family LXXV. MYCTOPHID^E.

(THE LANTERN FISHES.)

Body oblong or moderately elongate, more or less compressed, covered

with scales, which are usually cycloid, but sometimes ctenoid. Mouth

wide, the entire margin of the upper jaw formed by the long and slender

premaxillaries, closely adherent to which are the slender maxillaries.

Teeth various, mostly villiform, and in bands in the jaws; also on the

pterygoids, palatines, and tongue ;
and on the vomer in adults. No bar-

bels. Gill membranes separate, free. Branchiostegals 8 to 10. Pseudo-

branchiae well developed. Gill rakers long and slender. Lateral line

usually present, the scales prominent and often enlarged. Cheeks and

opercles scaly. Adipose fin present ;
dorsal fin short, median, of soft

rays; pectorals and ventrals present; anal fin moderate; caudal

forked. Air bladder small. Intestinal canal short. Luminous spots or

photophores more or less regularly placed along sides of body; larger

luminous glands often present on the head or on the caudal peduncle.
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Species about 100, placed in one genus by Giinther and Liitken, divided

into many by Goode & Bean. Small fishes, very widely distributed in

the open sea. They live away from the shores, ordinarily at a consider-

able depth, coming to the surface at night or in stormy weather, descend-

ing by day.
Until the recent review of the Mediterranean species by Raffaele and

especially the admirable monograph by Dr. Liitken (Spolia Atlantica,

part 2, 1892), the species were very imperfectly known. This masterly

paper of Dr. Liitken has been followed by a very exhaustive account of

the Atlantic species by Goode & Bean (Oceanic Ichthyology). Advance
sheets of this paper have been kindly placed at our disposal by its authors,
and our manuscript has been entirely recast to include the species there

described. Liitken places the species in one genus, Scopelus, but " for

convenience of study and comparison
" Goode & Bean have thought it

" best to break up this great polymorphous genus" into minor groups.
We find, however, considerable difficulty in giving these smaller genera

satisfactory definition, but on the whole we have found it more con-

venient to recognize them as distinct genera rather than to place them
as subgenera under the common head of Myctophum. The extreme ranges
of variation are greater than are usually recognized as occurring within

the limits of a natural genus.

NOTE. Dr. Kaffaele and Dr. Liitken have shown the great importance of the position of the

luminous spots or photophores as characters distinguishing the species of Scopelidse. Dr. Liitken

has proposed a system of nomenclature for them, as follows:

Caudal (or precaudal) spots or photophores, those 2, 3, or 4 in number at or near base of lower

lobe of caudal, the first separated by a break from the anal series.

Anal spots, those forming a series from vent along base of anal and caudal peduncle; this series

is usually interrupted above last part of anal, one or two spaces being without spots.

Posteroluteral spots, or spots placed near the lateral line above the break in the anal series.

Supra-<~.Ml spots, usually 3 in number, forming an oblique series or a triangle between vent and

lateral line.

Ventral spots, a series of 4 or 5 between ventrals and vent.

Supraventral, a single spot sometimes present between ventrals and lateral line.

Thoracic spots, a series, often irregular, of about 5, along breast.

Pectoral spots, usually about 3, about base of pectoral.

Opercular, 2 or 3 on opercle.

Handibular, about 3 on mandible.

Besides these, preocular, sabocular, supracaudal, and infracaudal luminous patches often occur.

The luminous glands on tail are so often obsolete as to lose much of their value in classification.

In this paper we have adopted in the descriptions written by us, the nomenclature of Dr. Liitken

as above given. In the descriptions copied from Goode & Bean a somewhat different system is

used, but we have preferred not to alter the language of these authors.

NOTE. Goode & Bean (Oceanic Ichthyology) offer the following

TENTATIVE ARRANGEMENT OF THE GENERA OF MYCTOPHIDJE.

J. Body oblong, compressed. Teeth in jaws in villiform bands.

A. Pectorals present.

1. Dorsal and anal fins touching (or nearly so) the same vertical, or overlapping,

a. Lateral line not at all, or but slightly, enlarged. Scales cycloid, smooth.

i. No luminous glands on head or tail (Luminous scales sometimes present on tail, above or

beloiv.)

x. Head short, with limb of preoperculum nearly vertical; snout more or less blunt

and declivous. Precaudal photophores 2.
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Dorsal entirely in front of anal, and scarcely, or not at all, overlapping. Super-
anal photophores in two groups. MYCTOPHUM.

Dorsal operlapping anal. Superanals in one or two groups. BENTHOSEMA.
xx. Head long, limb of preoperculum oblique, snout conical and snake-like. Pre-

oaudal photophores 4 or 2 + 1.

Dorsal about equal to or shorter than anal, and not overlapping.

No orbital spines.
'

LAMPANYCTUS.

Orbital spines. CERATOSCOPELUS.

Dorsal much longer than anal, and overlapping it.

Pectorals placed normally. NOTOSCOPELUS.

Pectorals placed very low. CATABLEMELLA.

it. Luminous glands on tail, but none on head,

x. Dorsal and anal nearly equal, not touching same vertical.

Head somewhat conical, with limb of preoperculum slightly oblique.

Saddle-like gland on tail, above and below. LAMPADENA.
in. Large luminous glands on head, but none on tail,

x. Superanal photophores in two groups.

Precaudal photophores 4.

One large, irregular gland occupying entire front of head. ^THOPROBA.

Four luminous glands on head, one in front of each eye and one on each infra-

orbital. COLLETTIA.

Precaudal photophores none.

A gland in front of each eye below the nostril.

Photophores and cephalic glands all divided into halves by horizontal septa

of black pigment. DIAPHUS.

6. Lateral line obsolescent.

i. No luminous glands. Photophores much as in typical genus,

x. Head long, with oblique preopercular limb.

Dorsal overlapping anal, the latter much the longer. Pectoral very high.

Precaudal photophore 1. Apparently no photophores on head.

TARLETONBEANIA.

c. Lateral line with scales much enlarged; scales hard, persistent.

i. Luminous glands or scales on top of caudalpeduncle ; none on head,

x. Scales cycloid. Anal passing behind soft dorsal.

Body elongate, fusiform; head short, with projecting snout.

Anal much longer than dorsal, but not overlapping. Caudal peduncle slender,

elongate. STENOBRACHIUS.

One posterolateral photophore over break in superanal series.

STENOBRACHITTS (ALYSIA and RHINOSCOPELUS).

Body ovate, compressed; head short, profile declivous; snout not projecting.

Anal somewhat longer than dorsal and overlapping it slightly. Caudal peduncle
short and stout.

No posterolateral photophore. Superanals in unbroken series. ELECTRONA.

xx. Scales ctenoid. Anal terminating below soft dorsal.

Body elevated, somewhat compressed. Caudal peduncle rather slender.

Anal longer than dorsal, but scarcely overlapping. DASYSCOPELUS.

2. Dorsal and anal short, similar, far apart.

a. Scales large, very deciduous, covered with minute spines.

i. No luminous glands on head or tail.

x. Scales along belly with luminous centers. Photophores far from normal.

Head conical; rictus short.

Dorsal and anal equal, the latter placed with its center under soft dorsal.

NEOSCOPELUS.
b. Scales (if present) very deciduous.

i. Mouth very large; maxillary much dilated at tip. SCOPELENGYS.

B. Pectorals rudimentary.
1. Dorsal and anal overlapping considerably.

a. Luminous glands on tail, above and below. Photophores minute, irregularly placed.
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i. Head long, with oblique preopercular limb; snout conical; mouth terminal, hori-

zontal. NANNOBRACHIUM.

II. Body elongate, cylindrical. Tooth in lower jaw in several series. SCOPELOSAURUS.

Besides the species mentioned below, very many others are known from

the open Atlantic and Pacific, any of which are likely to be found off our

coasts. Descriptions of most of the known species are given in the papers
above mentioned of Liitken and of Goode & Bean.

a. Dorsal fin not ending much, if any, before front of anal fin.

6. Caudal photophores 4 or 3, never 2; dorsal fin not much, if any, shorter than anal; body

deep or slender, not much contracted behind, the caudal peduncle robust; edge of

preopercle more or less oblique; pectorals long or short, placed rather low.

c. Dorsal fin very long, much longer than anal and overlapping the latter; pectorals

small, narrow, placed low; head long and low, with small eye.

MACROSTOMA, 257.

cc. Dorsal fin not much longer than anal.

d. Head without large luminous glands; pectorals long or short,with narrow base.

e. Pectoral fins long, reaching past ventrals; luminous glands on caudal

peduncle above or below, occasionally present.

/. Orbit with a small antrorse spine or horn above front of each eye.

CERATOSCOPELUS, 258.

ff. Orbit without antrorse spine above. LAMPANYCTUS, 259.

ee. Pectoral fin small or minute, not much longer than eye; usually a lumi-

nous blotch on caudal peduncle above or below, or both.

g. Scales in lateral line not larger than the others. LAMPADENA, 260_

gg. Scales in lateral line notably larger than the others.

NANNOBRACHIUM, 261.

dd. Head with large luminous glands before or below eye; pectoral fins short and

broad, placed low; eye very large; snout short and convex; scales in lat-

eral line usually more or less enlarged, the pores lujninous.

7. Photophores and luminous glands most of them divided into halves by cross

partitions of black pigment giving the form of the letter 0; a luminous

gland in front of each eye below nostril. DIAPHUS, 262.

///. Photophores simple, without septa.

i. Luminous blotches before and below eye separate.

^ETHOPRORA, 263.

it. Luminous blotches be fore and below eye coalescent in one large blotch

occupying whole front of head. COLLETTIA, 264.

6l>. Caudal photophores 2, never 3 or 4; dorsal fin notably shorter than anal, its rays 9 to

14; anal rays 16 to 20; body deep anteriorly, the caudal peduncle slender; edge of

preopercle nearly vertical; pectorals long, placed high; no luminous glands on

head; eye large.

j. Lateral line well developed.

I: Scales cycloid.

I. Maxillary scarcely enlarged at tip; last rays of dorsal not behind first of

anal.

m. Snout prominent, projecting beyond tip of lower jaw; scales of lateral

line more or less enlarged; caudal peduncle very slender; usually

a luminous gland on its upper surface. RHINOSCOPELUS, 265.

mm. Snout little prominent, scarcely projecting beyond tip of lower jaw;

scales of lateral line usually not enlarged; no luminous glands

on upper edge of tail; moderately elongate. MYCTOPHUM, 266.

II. Maxillary abruptly dilated at tip; last ray of dorsal behind first of anal;

form moderately elongate (not broad-ovate as in the European group

Electrona). BENTHOSEMA, 267.

kk. Scales ctenoid, firm; tail with a luminous gland above. DASYSCOPELUS, 268.

jj. Lateral line obsolete; no glands on tail; scales crenulate. TARLETONBEANIA, 269
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257. MACROSTOMA,* Riseo.

Macrostoma, Risso, Europe Merid., HI, 447, 1826, (angustidens) ;
not Macrostomus, WIED, 1817, a

genus of insects.

Noloscopelus, GUNTHER, Cat., v, 405, 411, 1884, (resplendent).

Catablemella, EIOENMANN & EIGENMANN, Proc. Cal. Ac. Sci., 2d series, in, 1890, 24, (brachychir).

Myctophids with the dorsal fin much longer than the anal, and overlap-

ping the anterior half of the latter. Body elongate. Snout obtusely con-

ical
; jaws equal in front

;
cleft of mouth nearly horizontal

; maxillary
not dilated behind. No luminous glands on head or tail. Arrangement
of photophores irregular. Precaudals 2 + 1 or 2, the last one high up.

oc, large ; crr6//a, mouth.)

a. Mediolaterals 3, in a curved, Bubvertical series; posterolaterals 2 or 3.

b. Posterolaterals 2, horizontally side by side, under adipose dorsal.

c. Caudal spots 3 (2 + 1); posterolaterals under soft dorsal; pectoral weak and short.

d. Dorsal rays 21
;
anal 20; scales 42; anal photophores 8 + 8. QUERCINUM, 828.

dd. Dorsal rays 16; anal 14; anal photophores 9 -f 17. MARGARITIFERUM, 829.

cc. Caudal spots 4 (2 + 2); first posterolateral under adipose dorsal, second behind it.

D. 21 to 24; A. 17 or 18; anal series 8 or 7 + 6 or 7. ANGUSTIDENS, 830.

bb. Posterolaterals 3, horizontally side by side; caudal spots 3 (2 + 1); last posterolateral

under adipose dorsal; pectoral short and weak. D. 20 or 21; A. 16; scales 46; anal

series 9 + 4. CASTANEUM, 831.

aa. Mediolaterals 2; posterolateral 1; caudal spots 3, the last at end of lateral line. D. 20; A.

18; scales 36. CAUDISPINOSUM, 832.

828. MACROSTOMA'QUERCINUM (Goode & Bean).

Head 3 to 4; depth 5f. D. 21 or 24; A. 19 or 20; scales 42. Eye
moderate, nearly 4. Snout short, about i as long as the diameter of the

eye. Mouth oblique and very large, the maxillary extending to angle
of preoperculum. Length of upper jaw about that of head. Origin
of dorsal much nearer tip of snout than root of caudal, being over the

twelfth scale of the lateral line and immediately above origin of ventral
;

length of its base equal to that of head, and longest ray as long as head,
its end over seventh ray of anal; pectoral short, not reaching to origin

of ventral; anal origin about under twenty-first scale of lateral line,

the length of the base equals that of head without snout, and the longest

ray is about i as long as head
; adipose fin very slender, its distance

from end of dorsal equaling i length of head; caudal moderate, deeply
forked. A large luminous spot near the angle of the preoperculum ;

2

above the pectoral base and 1 below it
;

1 just below the lateral line

above the origin of the anal
;
5 or 6 between the isthmus and the root of

the ventral
;
a number of others not accurately counted. Color dark

brown.

Mediolaterals 3, in curved subvertical line; posterolaterals 2, under the

soft dorsal; precaudals 2 -f- 1, the last below the end of the lateral line?

one of the precaudals very high up. Western Atlantic, at 700 to 800

fathoms
;
also in the Mediterranean. (Goode & Bean. ) This is very likely

* By the rules of the Amer. Ornithol. Union, Noloscopelus should be used instead of Macrostoma,
as there is a prior genua Macrostomus. We regard the two as distinct, as they are spelled differ-

ently.
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the original elongatum of Costa, rather than the species here called by that

name (after Liitken). (quercinus, oak-like, from the tan-color.) (Eu.)
Ai )/.< >/><>fn.< r/Mt'/vimw, GOODE & BEAN, Oceanic Ichthyology, 84, fig. 97, 1895, Grand Banks.

(Type, No. 43789. Coll. Albatross.)

829. MACROSTOMA MARGARITIFERUM (Goode & Bean).

Head 4; depth 5; eye moderate, about 4 in head. D. 16; A. 14. Least

height of tail i of greatest height of body. Snout very short, compressed
into a keel on its upper edge, its length scarcely more than i diameter

of the eye. Gill rakers 9 or 10 above the angle, about 16 below, the

longest about f the diameter of eye. Intermaxillary reaching almost

to angle of preoperculum. Space between eye and hinder edge of pre-

operculum much less than diameter of the eye. Origin of dorsal much
nearer tip of snout than root of caudal, about over ninth scale of lateral

line, and in same vertical with origin of ventral
; length of dorsal base

nearly i of total (without caudal) ;
the ventral does not quite reach to

origin of anal
; pectoral very short, its length only -J- that of head

;
no

adipose dorsal
;
anal origin under eighteenth scale of lateral line

;
base

of fin as long as head without snout
;
caudal moderately forked. On

top of the caudal peduncle a long, linear mirror, nearly i as long as head,
its width about i of its length. Several large phosphorescent spots on

inner edge of mandible, a large one near angle of preoperculum.
Mediolaterals 3, in a curved, subvertical line. Posterolaterals 2, under

soft dorsal. Superanals 9 + 7. Precaudals 2 + 2, the last below end of

lateral line. Grand Banks of Newfoundland
;
known from two speci-

mens. (Goode & Bean.) (margaritifer, bearing pearls.)

Notoscopelu-s margaritifer, GOODE & BEAN, Oceanic Ichthyology, 85, fig. 98, 1895, off Banquereau.
(Type, No. 43775. Coll. Sch. Alice M. Williams of Gloucester.)

830. MACROSTOMA ANGUSTIDENS, Risso.

(PRICK FISH
;
MAIRE D'AMPLORA.)

Head 4
; depth 5* ; eye moderate, 4f in head. D. 21 to 24

;
A. 17 or 18.

Caudal spots 4, 2 horizontally placed, 2 at base of caudal rays;

posterolateral spots 2 or 3
;
anal spots about 8+ 7

; supra-anal spots 3, not

quite in line; ventral spots 5 or 6; a white or luminous spot on back of

tail. Preopercle very oblique. Body elongate, the caudal peduncle not

very slender. Head moderate, snout very short, low, but bluntish at tip ;

chin prominent; mouth not very oblique. Dorsal very high, anal long;

pectoral slender, narrow, placed low, with 12 rays, not reaching ventrals.

A luminous gland above and one below tail. Atlantic and Indian Oceans,

Norway and Greenland. (Liitken; here described from Mediterranean

examples.) It is not unlikely that several species are confounded under

this name. According to Goode & Bean, the original elongatum may be the

one called by them quercinus. (angustus, narrow; dens, tooth.) (Eu.)

Macrosioma angiistidens, Risso, Europe Meridionale, ill, 448, 1826, Nice ;
P. 22

;
A. 18.

Scopelus elongaius, COSTA, Fauna Napoli, Pesci, i, 2, Scopelus. 1844, Naples ; L<JTKEN, Spolia

Atlantica, n, 44, 1892; LILLJEBORG, Sveriges Fiskar,vi, 25,1889.

Lampanycius resplendew, RICHARDSON, Voy. Erebus and Terror, 42, 1845, Gulf of Guinea ;
Gttw-

THEB, Cat., v, 415, 1864.
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Scopelus Jcroyeri, MALM, Goteberg Vetensk. Handl., 100, 1803, Bohuslan, Sweden.

Scopelus pseudocrocodilus, MOREAU (fide LUTKEN).

Myclophum brachychir,* EiGENMANN & EiGENMANN, West American Scientist, 1889, 126, Cortez

Banks.

831. MACROSTOMA CASTANEUM (Goode & Bean).

Head 4; depth 5^. D. 20 or 21; A. 16; scales about 46. Eye mod-

erate, its diameter nearly 4 in head, and more than 2 in snout. Mouth

exceedingly wide, oblique, with jaws equal; maxillary extending back-

ward almost to angle of preoperculum. Intermaxillary as long as max-

illary, and toothed throughout its entire length. Maxillary very little

expanded posteriorly. Origin of dorsal fin very much nearer tip of snout

than root of caudal, being as far from snout as from front of pearl-colored

patch on top of tail and somewhat in advance of origin of ventral
;
dorsal

base considerably longer than head, the longest ray equaling length of

postorbital part of head; caudal deeply forked; pectoral small and
not reaching nearly to ventral, its length not much more than i that of

head
;
ventral insertion under fourth ray of dorsal, its length about i

that of head
;
anal base nearly equal to head without snout. Medio-

laterals 3, in curved subvertical line
; posterolaterals 3, horizontally side

by side. Precaudals 2'-}- 1, last below the end of the lateral line. Last

posterolateral under soft dorsal. Number of superanals 9 -j- 4. Grand

Banks, two specimens known. (Goode & Bean.) (castaneus, chestnut-

colored.)

Notoscopelus castaneus, GOODE & BEAU, Oceanic Ichthyology, 85, fig. 95, 1895, Grand Banks.

(Type, No. 31706. Coll. Str. Fish Hawk.)

832. MACROSTOMA CAUDISPINOSUM (Johnson).

Head 3f ; depth 5|. D. 36
;
A. 18 or 19

;
V. 8

;
lateral line 36 to 38. Eye

moderate. Snout obtusely conical, with jaws equal in front. Cleft of

mouth rather oblique. Origin of dorsal fin midway between extremity
of snout and adipose fin, and above base of outer ventral rays, its last ray
behind vertical from middle of anal. A series of from 6 to 9 small

spines bent backward, above and below, before the root of caudal, the

tips of neural processes. Pectoral fins shorter than ventral, and not

extending beyond its root. Mediolaterals 2; posterolaterals 1
; precau-

dals 2-{- 1, the last at the end of the dorsal line; the single posterolat-

eral in advance of the soft dorsal; number of superanals 7-f-4 (?).

(Goode &. Bean.) Atlantic Ocean, two specimens known, one from the

western Atlantic at a depth of 1,782 fathoms, 39 N., 68 W. (cauda, tail;

spinosus, spined.)
Scopelus caudispinosus, JOHNSON, Proc. Zool. Soc. Lond., 1863, 42, Madeira; GUNTHER, Cat., v,

416, 1864.

Notoscopelus caudispinosus, GOODE & BEAN, Oceanic Ichthyology, 85, fig. 96, 1895.

* Head 3% (4 in specimen examined); depth 4%; D. 20 to 23; A. 18 to 20; scales 40. Luminous
spots not described, probably as in M. angustidens, a white spot on back of tail

; elongate, com-
pressed; head long, slender, the snout pointed, the profile not much rounded; preopercular
margin very oblique; mouth large, maxillary not dilated behind, If in head; eye moderate, 4
in head. Dorsal falcate, longer than anal; pectorals minute, not nearly reaching vcntrals.

Length 3% inches. Cortez Banks, near San Diego, in 45 fathoms. (Eigenmann.) Not evidently
different from M. angustidens; a specimen examined by us, in poor condition, agrees perfectly with
Ltitken's account condensed above, so far as its characters can be ascertained. (/Spec's, short;
XCI'P, hand.)
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258. CERATOSCOPELUS, Giinther.

Ceratoscopehts, G(?NTHER, Cat., v, 405 and 412, 1864, (madeircnxi*).

Dorsal and anal fins touching the same vertical, but scarcely overlap-

ping, the dorsal not greatly elongate. Scales of the lateral line some-

what enlarged. Headlong; limb of preoperculum oblique ;
snout conical

and snake-like. A spine above orbit on each side. No luminous glands
on head or tail. Caudal photophores 4. (nepac;, horn

; Sco2Jelus.)

a. D. 13 or 14; A. 13; eye large; anal series 6 + 6; two posterolateral spots; four caudal spots.

MADE1RENSI8, 833.

833. CERATOSCOPELUS MADEIRENSIS (Lowe).

Head 3
; depth 4. D. 13 or 14

;
A. 13

;
scales 36. Forehead with a bony

projection or horn on each side above eye. Caudal spots 4, the last at base

of middle rays ;
2 posterolateral spots ;

anal spots about 6 + 6, the series

not evenly placed ; supra-anal spots forming an oblique series. Pre-

opercle very oblique. Body rather elongate, the head large and heavy ;

eye large, twice length of the bluntish snout, 3i in head
;
mouth large.

Dorsal high, much shorter than anal
; pectoral long and slender, reaching

past front of anal. (Liitken.) Atlantic and Mediterranean, west to the

Grand Banks, where it is rather common at about 1,500 fathoms. (Eu.)

Scopelux iiunlcin'nxiii, LOWE, Proc. Zool. Soc. Loud., 1839, 87
; 1851, 250; and Trans. Zool. Soc.

Lond., in, 14, 1839, Madeira
; GUNTHER, Cat., v, 412, 1864

; RAFFAELE, Mitt. Zool. Stat.

Naples, ix, 184, pi. 7, fig. 9, 1889; LUTKEN, Yid. Med. Naturh. Foren., 208, 1891.

Scopelus bonapartii, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxn, 449, 1848, Nice.

Ceratoscopelus madeirensis,* GOODE & BEAN, Oceanic Ichthyology, 82, 1895.

259. LAMPANYCTUS, Bonaparte.

Lampanyctus, BONAPARTE, Fauna Italica, fasc. xxvii, 1840, (crocodilus).

Body oblong, compressed, slender, the caudal peduncle rather robust.

Scales deciduous, cycloid, those of the lateral line not enlarged, so far as

known; lateral line well developed; number of caudal photophores 3 or

4, never 2
;
luminous blotches almost always present on upper or lower

edge of tail, none on forehead. Head compressed, the mouth large, with

subequal jaws; premaxillary very long and slender. Eye large; pre-

opercular edge more or less oblique. Gill rakers long and slender.

Dorsal fin large, larger than in Myctophum, not notably shorter than

anal, its insertion little, if any, behind that of ventrals
; rays of dorsal

11 to 24, those of anal 9 to 19. Pectoral fins narrow, well developed,
inserted low. Species numerous, very widely distributed in the open
sea. (AdftTTTj, lamp ; vvt;, night.)

a. Pectorals long and falcate.

b. Caudal photophores 3 or 4, in two series, the last on or near end of lateral line,

c. Mediolaterals 2; posterolaterals 2, nearly under adipose dorsal.

* Height of body of total length; length of head nearly %. Least height of tail nearly %
greatest height of body. Snout moderate. Mouth large, oblique; jaws equal. Maxillary very

slightly expanded behind. Ventral reaches to vent, and pectoral almost HS far back as ventral.

Anal origin under about nineteenth scale of lateral line. D. 13; A. 12; scales 36. Goode &
Sean; from American specimens.
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d. Snout short, sharp, not much decurved above; eye small, 5 in head. Scales

38 or 39; D. 12 or 13 (sometimes 14 or 15); A. 14 or 15 (rarely 17 or 18);

anal series 6 to 8 + 8 to 12; eye small, about 5 in head; head long, snake-

like, with large mouth. CROCODILUS, 834.

dd. Snout blunt, decurved; eye large, 3 to 3 in head; scales 32 to 35.

e. Scales 35; D. 13 or 14; A. 14 or 15; pectoral reaching front of anal; no

luminous glands on tail. TOWNSENDI, 835.

ee. Scales 32 or 33; D. 13; A. 15; anal series 7 + 6; pectoral reaching middle

of anal; tail with a luminous gland above and below. ALATUS, 836.

cc. Mediolaterals 3; posterolaterals 2, in advance of adipose dorsal; caudal series

3 + 1; D. 12 or 13; A. 13 or 14. Scales 36; anal series 5 + 5; anterolaterals 2;

pectoral reaching middle of anal; snout short; eye 4 in head. GUNTHERI, 837.

bb. Caudal photophores 4, in a continuous, nearly horizontal row; the last not approach-

ing end of lateral line; mediolaterals 2; posterolaterals 2, nearly under adipose

dorsal; D. 12; A. 16; scales 38; anal series 7 + 8; anterolaterals 3, horizontally

placed, not approaching end of lateral line. GEMMIFER, 838.

aa. Pectorals comparatively short, slender; caudal spots 4, in a low, nearly horizontal series,

the last much below lateral line; 1 posterolateral below adipose dorsal. D. 12; A.

12 or 13. Scales 36; anal series 5 to 7 + 5. LACERTA, 839.

834. LAMPANYCTUS CROCODILUS (Risso).

Head 3-fr ; depth 5f. D. 12 to 15
;
A. 14 to 18

;
P. 14

;
scales 38 or 39. Four

caudal spots, the last at base of middle rays; 2 posterolateral spots ;
anal

spots variable, about 6 -f 8
; supra-anals 3, forming an obtuse-angled tri-

angle. Preopercle extremely oblique. Body elongate, the caudal peduncle
stout; snout very short, pointed; mouth very large, the chin projecting;

eye small, 5 in head, close to the tip of snout. Dorsal high; pectoral

long and slender, reaching front of anal. Atlantic and Mediterranean
;

rare; west to 33 N., 40 W. (Liitken.) (Crocodilus, a crocodile.) (Eu^)

Gasleropelecus crocodilus, Risso, Ichth. Nice, 357, 1810, Nice.

Scopelus crocodilus, LUTKEN, Spolia Atlantica, n, 43, 1892.

Lampanyctus crocodilus, GOODE & BEAN, Oceanic Ichthyology, 79, 1895.

835. LAMPANYCTUS TOWNSENDI* (Eigenmann & Eigenmann).

Head 3 to 3i; depth 4| to 5; eye large, 3fr. D. 13 or 14; A. 14 or 15
;

scales 35, those of lateral line not enlarged. Caudal spots 3, two

below, with a third higher up at base of caudal; posterolateral spot

present; anal spots 6 + 6= 12; 4 between ventrals and anal. Form
rather elongate, the head longer than in Myctophum humboldti, the tail

deeper ; preopercle about as in M. hurnboldti. Pectorals long and narrow,
reaching nearly to front of anal, 1 in body. Cortez Banks, near San

Diego, in 45 fathoms. (Eigenmann.) A specimen examined by us is in

poor condition, but the species is certainly a valid one, and allied to

Lampanyctus alatus. (Named for Charles H. Townsend, naturalist on the

Albatross.)

Myctophum townsendi, EIGENMANN & EIGENMANN, West American Scientist, 1889, 125, Corte;

Banks. (Type, No. 41921. Coll. Eigenmann.)

* "Phosphorescent spots of the head as in californiense, the spots in the ventral series fewer in

number, 5 pairs on breast; 4 pairs between ventrals and anal; 6 pairs along base of anal; 6

pairs on caudal peduncle; 2 pairs on caudal peduncle above the spines. Spots of the sides as in

califarnieme, with an additional spot on base of middle caudal rays, and another between the
last of the anal pairs and the one below the tweny-fourth scale of the lateral line." Eigenmann.
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836. LAMPANYCTUS ALATUS, Goode & Bean.

Head 3| ; depth 5
; eye 3

;
snout nearly 2 in eye. D. 13

;
A. 17 or 18

;

scales 32-33. Least depth of tail about i greatest height of body.
Snout short

; upper and lower profile deeply curved, and with a median
crest. Mouth large; length of upper jaw equal to greatest depth of body.

Origin of dorsal nearer to tip of snout than to root of caudal
; pectoral

fin very long, reaching to at least middle of anal base
;
ventral short,

not reaching to origin of anal; anal origin under end of dorsal; caudal

moderate and deeply forked. A small phosphorescent body on the upper
and lower edges of the tail at the root of the caudal

; length of lower

patch a little greater than diameter ef eye.

Mediolateral photophores 2
; posterolaterals 2, the latter one above the

other or nearly so. Precaudals in two groups, 2 -|- 1 or 3 -}- 1, the last at

the end of the lateral line. Posterolaterals nearly under soft dorsal.

Number of superanals 7+ 6. Three specimens taken by the Albatross from
station 2393, in 28 43' N. latitude, 87 14' W. longitude, 525 fathoms.

(Goode & Bean.) (alatus, winged.)

Lampanyclm aI<ilns,'GooDE & BEAN, Oceanic Ichthyology, 79, 1895, Gulf Stream. (Type, No.

43769. Coll. Albatross.)

837. LAMPANYCTUS GUNTHERI, Goode & Bean.

Head 3; depth 5|; eye nearly 4. D. 13; A. 13; scales 36. Body much
compressed. Least depth of tail -J greatest depth of body. Snout short,
about i diameter of eye. Mouth oblique, very large, the maxilla extend-

ing nearly to angle of preoperculum ;
maxilla very little dilated posteri-

orly. Length of upper jaw about that of head. Dorsal origin a little

nearer to tip of snout than to root of ventral, immediately over origin of

ventral and eleventh or twelfth scale of lateral line
;
anal origin under

the sixteenth scale of lateral line, its base short, about f length of head
;

adipose fin present, small, entirely behind the base of the anal
; nine

rows of scales between its posterior margin and the root of the caudal;

pectorals very long, reaching to above middle of anal
;
ventral reaches

almost to anal origin ;
caudal moderate, well forked. Mediolaterals 3

;

posterolaterals 2. Precaudals 2 -f- 1, the last at the end of the lateral line.

Posterolaterals in advance of the first dorsal, forming a gently curved

series continuous with anterior half of the broken supra-anal series. One

specimen obtained by the Gloucester fleet. (Named for Dr. Albert Giinther,

Keeper of the Zoological Collections in the British Museum, and the author

of ''monumental works," the foundations of ichthyological work in the

last half of the nineteenth century. )

Lampanyctus gilntheri, GOODE & BEAN, Oceanic Ichthyology, 80, 1895, Grand Banks. (Type,

No. 43777.)

838. LAMPANYCTUS GEMMIFER, Goode & Bean.

Head 3
; depth 5*. D. II, 12

;
A. II, 16

;
V. 8

;
P. 15, 16

;
scales 5-38-5.

Least depth of tail height of body. Eye large, nearly i length of head.

Distance between posterior margin of orbit and preopercular edge equal
to diameter of eye. Snout obtuse, very short, its length less than half
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diameter of eye. Maxillary scarcely dilated behind. Origin of dorsal

midway between tip of snout and dorsal mirror; base of dorsal equal to

length of postorbital part of head, and about equal to longest dorsal ray;

ventral origin slightly in advance of dorsal origin ; pectoral reaches

slightly beyond origin of anal. Scales smooth, those of the lateral line

scarcely larger than others. Mediolateral photophores 2
; posterolaterals

2, the latter one above the other, or nearly so. Precaudals 4, in nearly

horizontal, though curved row, the last far below the end of the lateral

line
;
anterolaterals 3, in nearly continuous line with lowest prepectoral

and mediolaterals ;
number of superanals Tor 8. The pearly mirror upon

the upper edge of the caudal peduncle as long as the eye, and much longer

than the one extending from the end of the anal to the root of the caudal
;

slender and narrow, f as long as the head. Gill rakers 6 above and 12

below angle of first arch, longest f as long as eye. One specimen from 39

40' N., 71 35' W., in 538 fathoms. (Goode & Bean.) (gemmifer, bear-

ing buds or gems.)
Lampanyctus gemmifer, GOODE & BEAN, Oceanic Ichthyology, 81, fig. 88, 1895, Grand Banks.

(Type, No. 35604. Coll. Albatross.)

839. LAMPANYCTUS LACERTA (Goode & Bean).

Head3; depth 5
; eye moderate 31- D. 13; A. 15; scales about 36.

Greatest depth of head of its length. Snout somewhat obtuse, rounded,
with strong keel

;
its length about i diameter of eye. Cleft of mouth

somewhat oblique, maxillary reaching to angle of preoperculum and

somewhat dilated. Origin of dorsal much nearer tip of snout than

root of caudal
; pectoral slender, its middle rays elongate ;

ventrals

inserted slightly behind the origin of dorsal, and reach to base of first

anal ray ;
anal inserted behind end of dorsal base

;
caudal large, forked.

Photophores arranged somewhat as in M. punctatum.

Mediolaterals 3
; posterolateral 1

;
the former in an obliquely vertical

row, as in M. punctatum, the latter under the soft dorsal. Precaudals in

low horizontal line. Number of superanals 7 -f- 5. Three large pits in

the mandibles also show luminous qualities. Color apparently light

brown, the scales opalescent. Gulf Stream, at moderate depths ;
not rare.

(Goode & Bean.) (lacerta, lizard.)

Myctophumlacerta, GOODE & BEAN, Oceanic Ichthyology, 74, fig. 83, 1895, Gulf Stream, Lat.

28 38' 30" N. Long. 85 52' 30" W. (Type, No. 43778. Coll. Albatross.)

260. LAMPADENA, Goode & Bean.

Lampadena, GOODE & BEAN, Oceanic Ichthyology t 85, 1895, (speculigera).

This genus or subgenus is very close to Lampanyctus, differing from the

latter chiefly in the small pectoral. From Nannobrachium, which it

approaches in this respect, the fact that the scales of the lateral line are

not enlarged, perhaps sufficiently distinguishes it. The anal fin is rather

short, its first ray being not in advance of the last ray of dorsal. As in

Lampanyctus and NannobracJiium, the scales are readily deciduous, and it

is not always easy to find the character of those in the lateral line from

preserved specimens. Probably Lampadena and Nannobrachium should

be merged in Lampanyctus. (/Id^Tn?, light ; afyv, gland.)
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840. LAMPADENA SPECCLIGERA, Goode & Beau.

Head 4; depth 4-J-; eye very large, 3. D. 13; A. 14; V. 8; P. very
small; scales 4-35-5. Least depth of tail f height of body. Greatest

depth of head about of its length. Distance between posterior margin
of orbit and preoperculum edge about \ diameter of eye. Snout short,

conical, its length about \ diameter of eye. Cleft of mouth somewhat

oblique, the lower jaw included. Posterior tip of maxillary distant from

angle of preoperculnm a space almost equal to length of snout. Origin
of dorsal nearer tip of snout than root of caudal by a distance equal to

the length of its own base, and inserted nearly over root of ventral, over

eleventh scale of lateral line, its last ray over vent in advance of origin
of anal

; pectoral not reaching nearly to vertical from origin of ventral,
its length being equal to | that of upper jaw, and a little greater than

diameter of eye ;
ventral not reaching to vent, its length equal to about

\ that of head. Scales smooth, those of the lateral line not larger than

the others, the tubes passing through them luminous. Eight scales

between the adipose fin and the margin of the pearl-colored dorsal patch ;

there are 35 scales in the lateral line, 4 above and 5 below it. The lumin-

ous spot, | as long as the -diameter of the eye, club-shaped, on the top of

the tail immediately in front of the base of the caudal ray. A similar

spot on the lower edge of the caudal peduncle, a little in advance of the

origin of the caudal rays, its posterior edge about in line with the center

of the dorsal patch, its length about the diameter of the eye ;
a lumin-

ous gland above and below on caudal peduncle ;
no postanal series of

superaual photophores, these being replaced by the subpeduncular

glands ;
anterolateral 1

; posterolaterals 2
; precaudals in two groups, the

anterior and lower one of two photophores widely separated from the

posterior and single one, which is placed at the end of the lateral line
;

the single posterolateral is under the root of the soft dorsal, and con-

siderably behind the termination of the anal. Gill rakers 6 above and

13 or 14 below the angle, the longest about i as long as the diameter of

the eye. Color purplish brown
; very glossy, almost iridescent. One

specimen from 39 48' W., 70 36' N., at 551 fathoms. (Goode & Bean.)

(speculiyer, mirror-bearing.)

Lampadena speculigera, GOODE & BEAN, Oceanic Ichthyology, 86, 1895, Gulf Stream. (Type,

No. 43797. Scb. Alice G. Wonson.)

261. NANNOBRACHIUM, Gunther.

Nannobrachium, GUNTHER, Deep-Sea Fishes, Challenger, 199, 1887, (nigrum).

Stenobrachius, EIGENMANN & EIGENMANN, Proc. Cal. Ac. Sci., in, 1890, 5, (leucopsarnm).

This gemis is closely allied to Lampanyctus, from which it differs chiefly

in the small pectorals. Caudal peduncle with luminous blotches above

and below. Photophores small, arranged about as in Lampanyctus.

Scales of lateral line enlarged in all species, so far as known. Last ray

of dorsal more or less behind first of anal, (vdwoe, dwarf; fipax'iuv, arm.)

a. Anal spots 12 to 14; anal rays 14 or 15; last ray of dorsal about over third anal ray.

b. Gill rakers 5 + 13 to 15; caudal spots 3 or 4; snout bluntish; photophores moderate.

P . N . A. 37
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c. Luminous patches above and below tail, occupying nearly whole length of caudal

peduncle. LEUCOPSARUM, 841.

cc. Luminous patches above and below tail short. NANNOCHIR, 842.

bb. Gill rakers 5 + 10; caudal spots 3, the last above end of lateral line; snout rather

acute; photophores minute. MEXICANUM, 843.

aa. Anal spots small, 16 to 18.

d. Anal rays 19; eye moderate or small, 5% to 5% in head; caudal spots 3 or 4, the last

well separated near end of lateral line; last ray of dorsal over sixth of anal; size

large. REGALE, 844.

dd. Anal rays 16 or 17; eye 5 in head; last ray of dorsal over fifth of anal.

MACDONALDI, 845.

841. NANNOBRACHIUM LEUCOPSARUM (Eigenmann & Eigenmann).

Head 3f to 3| ;
D. 12 to 15

;
A. 14 or 15

;
scales 35 or 36. Caudal pedun-

cle deep, its least depth about half that of body. Luminous patches
above and below tail, occupying nearly the whole length of caudal pedun-
cle

;
caudal spots 3 or 4

;
anteroanal spots usually 6

;
ventral spots 5

;

1 or 2 posterolateral spots. Body deep forward, the head long and

pointed ; maxillary shortish, reaching edge of preopercle, 1| in head
;

cheek broader than in N. nannochir, less tapering behind; eye rather

small, 3$- in head. Scales very thin, those of the lateral line much deeper

than others
; pectoral very short and narrow. "Color rather pale ; oper-

cles with silvery luster
;
iris with silvery pigment ;

fins not quite black.

Length 4 inches. Alaska to San Diego, in rather deep water; not rare.

Locally very abundant in stormy weather off Point Loma. (/levof,

white; ipapbg, spotted, piebald.)

Myctophum (Stenobrachins) leucopsarum, EIGENMANN & EIGENMANN, Proc. Cal. Ac. Sci., March,

1890, 5, off Point Loma, Lower California, in stomachs of Sebastodes. (Type, No.

41916. Coll. Eigenmann.)

842. NANNOBRACHIUM NANNOCHIR (Gilbert).

Very close to Nannobrachium leucopsarum, differing chiefly in the longer

body and head, and especially in the less development of the luminous

patches on the tail.

Head 3i to 3| in length ; depth 5. D. 12 or 13
;
A. 15 or 16

;
scales 35 or

36. Gill rakers 5 + 13 to 15
;
caudal peduncle long and slender, its least

depth | to i that of body ;
luminous patches on tail short, usually occu-

pying i to i length of caudal peduncle. Maxillary long, the preopercle

very obliquely placed ;
the cheek long, tapering to an acute angle pos-

teriorly. Anal spots 7 + 7. Ventral spots usually 5
;
no spot before eye.

Coloration darker than in N. leucopsarum, the opercle black, the iris

usually with silvery, the fins uniformly black. Length 5 inches. Alaska

to Santa Barbara Islands, abundant in 300 fathoms, often in company
with Nannobrachium leucopsarum, which it very closely resembles, (vdvvoc ,

dwarf; % i-Pi hand.)

Myctopltum nannochir* GILBERT, Proc. U. S. Nat. Mus., 1890, 51, July. (Types, No. 1059, Stan-

ford Univ. Mus., and 44291 U. S. Nat. Mus. Coll. Albatross); from station 3072, off

coast of Washington.

* Reexamination of the original types of Myctophum nannochir showed to Dr. Gilbert that two
species were confounded by him under that name. One of these was almost simultaneously
described by Eigenmann under the name of leucopsarum. The name nannochir has been restricted

by Gilbert to the other.
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848. NANNOBRACHIUM MEXICANUM (Gilbert).

Head 3
; depth 5| ; eye 4 to 4 in head

;
snout 6J. D. 12

;
A. 14; scales

30 to 33
; gill rakers 5 -f- 10. Caudal spots 3, the last one widely sepa-

rated from the others and above end of lateral line; anal spots 6-f-6;

posterolateral spots present, the uppermost on lateral line
;
3 supra-anal

spots in a series, 4 spots on course of lateral line and about equally dis-

tant
j
these are the upper pectoral, supraventral, upper supra-anal, and

posterolateral spots ;
no spot before eye. Photophores all small

;
tail

with luminous glands above and below. Body slender, the eye rather

small, the snout, comparatively acute; snout not projecting, the jaws
equal ; maxillary 1J in head

;
scales very deciduous. Pectorals minute,

of 3 or 4 rays only. Last ray of dorsal over fourth of anal. Length 2

inches. Coast of Lower California.

~M[icti>ltn>n mexicanum, GILBERT, Proc. U. S. Nat. Mus., 1890, 51, Albatross stations 3008
and 3009, Lower California. (Type, No. 44289. Coll. Albatross.)

844. NANNOBRACHIIJM REGALE (Gilbert).

Head 3| ; depth 5J- ; eye 5 to 5f. D. 16; A. 19
;

scales 37; gill rakers

5 -f- 10. Caudal spots 3 or 4, the last near end of lateral line, well sepa-
rated from the others; anal spots 11 -f- 7

;
ventral spots 3

; posterolateral

spot present ;
a supra-anal spot halfway between vent and lateral line

;
a

phosphorescent streak on caudal peduncle above and below. Body rather

elongate, with stout caudal peduncle ;
snout pointed, lower jaw project-

ing beyond it
; preopercular margin very oblique ; eye small, slightly

longer than snout
;
teeth on vomer evident. Scales entire, large, very

deciduous, those along lateral line much larger. Front of dorsal slightly
nearer adipose fin than eye, its origin over axil of ventrals : insertion of

anal under its twelfth ray; last ray of dorsal over sixth of anal. Pecto-

rals very slender, with 14 rays, the upper filamentous and produced to

opposite base of ventrals
;
ventrals reaching vent. Black. Length 5

inches. Santa Barbara Channel in 600 to 820 fathoms, (regalis, royal.)

Myctophum regale, GILBERT, Proc. U. S. Nat. Mus., 1891, 544, Santa Barbara Channel. (Type,
No. 44289. Coll. Albatross.)

845. NANNOBRACHIUM MACDONALDI, Goode & Bean.

Head 3; depth 5. D. 13; A. 16 or 17; scales 4-35-4. Eye moderate,
5 in head, and considerably greater than snout. Mouth extremely wide,
rather oblique. Premaxillary as long as maxillary ;

both bones narrow
and rod-shaped. Gill lamina; very short

; gill rakers long, needle-

shaped, the longest a little longer than eye. Origin of dorsal nearer

extremity of snout than root of caudal, its last ray opposite fourth or

fifth ray of anal, while the origin of anal is opposite tenth ray of dorsal;
the longest ray of the latter equal to length of head without snout

;

adipose fin small, opposite penultimate ray of anal
;
caudal much forked

;

pectoral composed of 3 or 4 small, short, delicate rays; ventral inserted

slightly in advance of dorsal, and extending to vent. Phosphorescent

organs arranged much as in N. nigrum. The glandular organ of white

upon the top of the caudal peduncle much smaller than that described
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for N. nigrum, but it has possibly been partially obliterated
;
the one on

the lower part of the peduncle is much larger. Coloration, purplish
brown.

Type 5 inches in length, obtained by the Albatross from station 2553, in

39 48' N. latitude, 70 36' W. longitude, at a depth of 551 fathoms. In

a second individual from the Gulf Stream the pectoral is much more

developed than in the type, its length being f that of the head, and reach-

ing nearly to origin of ventral. The species is abundant in the Gulf

Stream, where many examples have been taken. (Goode & Bean.)

(Named for Marshall McDonald, United States Fish Commissioner.)

Nannobrachium macdonaldi, GOODE & BEAN, Oceanic Ichthyology, 94, fig. 100, 1895, Gulf Stream.

(Type, No. 35545.)

262. DIAPHUS, Eigenmann &. Eigenmann.

Diaphiis, EIGENMANN & EIGENMANN, Proc. Cal. Ac. Sci., 2d Series, HI, 1890, 3, (tlieia).

This genus is closely related to ^thoprora, its chief character being in

the fact that all or nearly all of the photophores are divided by a hori-

zontal cross septum of black pigment, giving them the form of the Greek

letter 6, theta. This septum is readily injured or destroyed in badly pre-

served specimens. Two or three* species known. (Aid, divided; 0of,

light.)
846. DIAPHUS THETA, Eigenmann & Eigenmann.

Head 3 to 3; depth 3 to 4; eye large, 3^ in head, 3 in length of the

blunt snout. D. 11 to 13; A. 9 to 12
;
scales 34. Each of the luminous

spots divided by a horizontal black line; 4 caudal spots; anal spots
5+ 5 or 6 =3 10 or 11

;
no spot on base of middle caudal rays ;

4 supra-anal

spots in an oblique line
;
2 or 3 posterolateral spots ;

a luminous blotch

below eye varying more or less anteriorly ;
a small detached dot behind

this; a photophore before eye above nostril; a flat, soft, glandular body
attached by one side just above base of pectoral, nearly i the size of

pupil ;
no glandular spots on tail. Body deep, compressed, with stout-

ish caudal peduncle ;
head short and deep, the profile convex. Scales

entire, those of the lateral line somewhat enlarged. Pectorals small,

placed low, rather short, not quite reaching ventrals. Length 2| inches.

Point Loma, near San Diego, to Oregon, in deep water
;
the specimens!

* Besides Diaphus theta, the character of divided photophores appears also in Diaphus engraulis

(Gunther) and in Diaphus cseruleus (Klunzinger). Liitken regards engraulis as a synonym of
cseruleus. In Diaphus cseruleus there is a luminous blotch below eye as in Diaphus theta. The body
in D. cseruleus is more elongate, and the dorsal ends just before first ray of anal.

f Concerning these specimens Dr. Gilbert observes:
"
They are identical with the types of Myctophum protoculus^ and are in a state of preservation

sufficiently good to show the division of the luminous spots, a character not visible in the types
of M. protoculus. It is obvious that the spots are divided into upper and lower halves which are

structurally different, the narrow pigment band indicating this separation on the surface.

"The specimens before us show great variation in the size of the Bubocular luminous blotch,
and indicate how little dependence can be placed on that character. In addition to the round-
ish supranasal blotch described by Eigenmann, the species possesses a more or less developed
subocular bar. In one specimen the latter is a bare line, with a minute point separated from it

posteriorly. In others it is wider, and in the extreme in this respect we find a bar, the width
of which is % the diameter of the pupil. There remains constantly separated from it the small
dot already referred to. A peculiar soft flattish body % as large as pupil is attached by one

edge to the shoulder girdle just above the insertion of the pectoral fin. It is constantly present
and uniform in position in all specimens seen, including the types of theta and protoculus. It

may be a luminous organ, though it has not strikingly the appearance of one, and its nature

may be considered problematical."
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examined by us (Allmfromi Coll.), from off Point Arena, Humboldt
County, California, in 455 fathoms, (theta, from the form of the lumi-

nous spots.)

IHnpJnnix ///.(, EKJF.NMANN- A: EKJKNMANX, Proc. Cal. Ac. Sci., March, 1890, in, 4, Point
Loma, near San Diego. (Coll. Kigenmanu.)

~Mii<-ll>l,inn proi culm, GIT.KKKT, Pmc. U. S. Nat. Mus., 1890, July, 52, coast of Washington,
in 584 fathoms, Albatross Station 3072; specimens in poor condition, not showing
division of photophores. (Type, No. 41922. Coll. Albatross.)

263. ^THOPRORA, Goode & Bean.

,/;/// o; )?/<(, C.oom: tt BKAX, Oceanic Ichthyology, 80, 1895, (melopoclampa).

Body oblong, compressed, resembling Myctophum in form
;
covered

with large scales, those in the lateral line very slightly larger than the

others. Head compressed. Snout very obtuse and short, projecting

slightly beyond orbital margin, the jaws about equal. Eye moderate.

Dorsal fin premedian, entirely or almost entirely in advance of the anal,
which it closely resembles in shape and dimensions

;
ventral with 8 rays

inserted under the anterior portion of the dorsal
; pectorals moderate,

placed low
; adipose fin long and prominent. Luminous gland of irregu-

lar form occupying the front of the head in advance of eye; usually
another below eye; these separate from their fellows on the other side;
a luminous spot or glandular body of greater or less extent upon the

body at the angle of the preoperculum and, in some species, others upon
the interoperculum and upon the sides of the lower jaw. Precaudal

photophores 4, forming a more or less crescent-shaped line at the base of

the lower caudal lobe. Deep seas; very close to Diaphus, differing only
in the simple photophores. (aWo^, glow, and Trptipa,, prow, front.)

. Scales 35 or 36.

b. Anterolateral photophores 2
; mediolaterals 2

; posterolaterals none. LUCIDA, 847.

bb. Anterolateral photophores 1; mediolaterals 3 or 4
; posterolaterals 2. EFFULGENS, 848.

847. YETHOPHRORA LUCIDA, Goode & Bean.

Head 3
; depth 4| ; eye about 4. D. Ill, 14

;
A. II, 14

;
scales 35. Least

depth of tail 2-\- in height of body. Head considerably longer than high,
its height equal to distance from anterior margin of pupil to end of

opercular flap. Snout short, but less declivous and obtuse than in Jl.

metopoclampa. A pearl-colored luminous organ touching the limb of

orbit, but separated from it above and below, with posterior lobe not

prolonged far back, and with a space between its lower margin and the

opening of the jaw. Cleft of mouth oblique and curved, the maxillary

reaching to angle of preoperculum and not dilated. Origin of dorsal and
ventral nearly in same vertical, that of former midway between anterior

margin of orbit and adipose fin
;
that of latter midway between tip of

snout and adipose fin; insertion of the last ray of dorsal over inter-

space between third and fourth rays of anal
; pectoral (unless mutilated)

only half as long as ventral, and its tip does not approximate the vertical

from its origin ;
dorsal and anal similar, the former with its upper mar-

gin concave; adipose dorsal inserted over interspace between antepe-
nultimate and penultimate anal rays, and as long as ultimate dorsal ray.

Scales smooth, those of lateral line scarcely enlarged.
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Type specimen with 13 photophores in the anal series
;
a wide break

over roots of last 2 rays of anal; no posterolaterals ;
2 mediolaterals, the

anterior the lowest
;
two anterolaterals, the anterior and highest very

small, above the axil of the pectoral or very near the lateral line, tho

posterior one somewhat more than midway between this and the anterior

of the mediolateral group, and forming, with the two photophores in that

group, an obtuse isosceles triangle, with the anterior of the medial group
at its apex ;

of the 4 precaudal photophores the last 3 are the most

nearly together, and form a nearly vertical line at the base of the lower

caudal lobe; a large, apparently luminous, pearl-colored spot under tip

of flap of opercle. One specimen about 4 inches long, obtained by the

Albatross at station 2127, in 19 45' N. latitude, 75 04' W. longitude, in

1,639 fathoms. (Goode & Bean.) (lucidus, shining.)

JEChoprora lucida, GOODE & BEAN, Oceanic Ichthyology, 88, fig. 102, 1895, Gulf Stream. (Type,
No. 44084. Coll. Albatross.)

848. JETHOPRORA EFFCLGENS, Goode & Bean.

Head nearly 4; depth 4; eye large, 2i in head. D. II, 13; A. II, 14 .

scales 35 or 36. Least depth of tail i height of body. Head considera-

bly longer than high, the flap of operculum extending above and behind

axil of pectoral. Snout exceedingly short and obtuse, as in JE. metopo-

clampa] the luminous organ enormous, gland-like, overlapping entire

anterior margin of orbit, extending down upon edge of jaw and extend-

ing backward almost as far as in dE. metopoclampa. Cleft of mouth

oblique, somewhat curved, the maxillary reaching nearly to angle of pre-

operculum. Origin of dorsal somewhat in advance of vertical from that

of ventral, which touches root of second dorsal ray ;
last dorsal ray over

roots of short spines preceding anal
;
insertion of ventrals considerably

posterior to a point equidistant from root of adipose dorsal and anterior

margin of the orbit; origin of adipose dorsal over interspace between

antepenultimate and ultimate anal rays ; pectoral stout and much
shorter than ventral, not reaching much more than halfway to its root.

Scales smooth, those in the lateral line somewhat enlarged, shiny, and

conspicuous; the lateral line descending in a gentle curve to a point
above origin of ventral. Arrangement of the photophores very peculiar.

A break in series of superanals, there being 5 on lower part of caudal

peduncle behind anal
; apparently 2 posterolaterals, the posterior and

highest near lateral line, and forming the beginning of a series of 8,

arranged in an arc of a circle, the last being the highest in the group of

mediolaterals, of which there are 4; but one anterolateral, which is

above axil of ventrals, slightly behind it and about midway between
it and lateral line

;
a large, triangular, luminous patch in the space

between the axil of pectoral and the flap of opercle, which covers its

anterior portion, and is itself decorated with a circular photophore ;

apparently a luminous patch along anterior margin of preopercle. Two
specimens from deep water in the Western Atlantic. (Goode & Bean.)

(effulgens, shining out.)

JEthoprora effulgeiis, GOODE & BEAN, Oceanic Ichthyology, 88, fig. 103, 1895, Brown's Bank and
Albatross Station 2127, 19 45' N., 75 W., in 689 fathoms. (Type, No. 43770.)
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264. COLLETTIA, Goode & Bean.

ColleUia, GOODE & BEAN, Oceanic Ichthyology, 83, 1895, (rafinesquei).

This genus is scarcely distinct from Jlthoprora, differing only in the

greater development of the luminous areas about the eye. These coalesce

into one large irregular luminous blotch, occupying whole front of head,

suggesting the headlight of an engine. (Named for Kobert Collett, the

distinguished ichthyologist of the University of Christiania.)
a. Dorsal rays I'l; anal 15; scales 32 to 35; head 3 in length; depth 4. RAFINESQUEI, 849.

aa. Dorsal rays 14; anal 15; scales and spots (except luminous gland below eye) undescribed;

head 4% in length with caudal. NOCTURNA, 850.

849. COLLETTIA RAFINESQUEI (Cocco).

Head 3; depth 4; eye 2|. D. 12; A. 15; scales 32 to 35. Body stout,

short, moderately compressed ;
with a rounded, blunt snout, very large

mouth, and comparatively small eye; comparatively short, triangular
dorsal and anal, the former entirely in advance of the latter and inserted

very far forward. Caudal peduncle stout, its height nearly i height of

body. Eye moderately large ;
distance between posterior margin of orbit

and preopercufar edge i diameter ofeye. Snout very short, obtuse, keeled,
with profile abruptly declivous, its length diameter of eye. Cleft of

mouth slightly oblique, the lower jaw received within the upper. Mouth
rather large, the maxillary extending to angle of preoperculum and
behind orbit a distance equal to f diameter of eye, its posterior extrem-

ity not dilated, and entirely concealed under the scales of the cheek.

Origin of dorsal over that of ventral, considerably nearer to tip of snout

than to root of caudal, its last ray in advance of origin of anal
;
ven-

tral stout and long, reaching to origin of anal
; pectoral small, reaching

to root of ventral
;
anal origin under the twelfth scale of lateral line,

its last ray directly under adipose dorsal. Scales in lateral line some-

what enlarged, luminous. Anterolaterals 4, very irregular, the three

posterior ones forming an isosceles triangle, as in JE. metopoclampa ;
medio-

laterals 3, arranged much as in Mycelium punctatum : posterolaterals 2,

arranged much as in jE. effulgens (perhaps only one posterolateral, if the

photophore immediately below it should be recognized as belonging to the

superanal series) ; superanals in two groups, 5 or 6 in the first, 4 in the

last
; precaudals 4, in nearly straight line, the last and uppermost at or

near extremity of lateral line, the others descending forward at an angle
of approximately 45 degrees with axis of body. (Goode & Bean.) (Named
for Constantino Samuel Rafinesque, the eccentric and gifted naturalist,

who first discovered the genus Myctophum, while studying the fishes of

Palermo.)
Myctoplms rafiiiesquei, Cocco, Alcuni Salmon., etc., 20, 1820, Messina.

Scopelnt rafinesquei, GUNTHER, Cat., v, 410, 1864; LUTKEN, Spolia Atlantica, ir, 30, 1892.

ColleUia rafinesquei, GOODE & BEAN, Oceanic Ichthyology, 83, 1895.

850. COLLETTIA NOCTURNA (Poey).

Head 4| in total length, with caudal; depth 6; eye large, 3 in head,

D. 14; A. 15. Luminous spots undescribed. Body rather robust
;
snout

short
; maxillary reaching beyond eye for a distance equal to f diameter
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of eye ; pectoral small, reaching front of dorsal
;
ventrals broad

;
anal

lower than dorsal
;
an oblique, pale streak below eye. Coast of Cuba,

caught in nets at night; rare. (Poey.) Probably a species of Collettia,

and apparently related to C. rafinesquei, but this is not certain, (noc-

turnus, nocturnal.)

Myctophum noclurnum, POEY, Memorias, n, 426, 1861, Cuba. (Coll. Poy.)

265. RHINOSCOPELUS, Liitken.

Alysia, LOWE, Proc. Zbol. Soc. London, 1839, 87, (loricata=coccoi; name preoccupied).

Rkinoscopelus, LUTKEN, Vid. Selsk. Naturv. Copenhagen, vii, 1892, 237, (coccoi).

Body oblong, slender, compressed, with slender and elongate caudal

peduncle covered with smooth, stiff scales, those in the lateral line much

larger than the others. Head compressed ;
cleft of mouth very wide ;

the

jaws about equal, the snout projecting beyond the tip of lowerjaw. Pre-

maxillary long and slender
; maxillary well developed, reaching nearly or

quite to the angle of the preoperculum, without considerable posterior
dilation. Teeth in villiform bands in the jaws, on the palatines, ptery-

goids, and tongue. Eye moderate, its diameter less than i of the length
of the head. Gill rakers very long and slender. Dorsal fin premedian;

pectoral large ; adipose dorsal small
;
anal fin larger than dorsal

; pec-
toral narrow, elongate. Precaudals 2

; supra-anals about 18, in two

groups, the break being over the middle of the long anal fin and at the

end of the first third of the series, approximately; auterolaterals 1 or 2;

mediolaterals 2 or 3. Species few, mostly of the Atlantic. (*piv, snout;

Scopelus.)
a. Supra-anal spots forming an obtuse angle; anal spots 15 to 20. coccoi, 851.

au. Supra-anal spots in a straight, oblique series; anal spots 13 to 17. ANDREW, 852.

aaa. Supra-anal spots not in a straight line series; anal spots 12 to 13. RARUS, 853.

851. RHINOSCOPELUS COCCOI (Cocco).

Head 5i; depth 4$ to 5
; eye 4. D. 10 to 12

;
A. 20 or 21

;
V. 8; scales

1-41-3. Tail slender, elongate, its least depth $ height of body. Distance

between posterior margin of orbit and preorpercular edge diameter of

eye. Preopercular edge obliquely descending. Snout conical, the upper

part projecting beyond the lower, the upper and lower profiles nearly

equally curved
; maxillary extending to the angle of preoperculum and

scarcely dilated. Dorsal origin nearer end of snout than to root of caudal,
and behind base of ventral

;
last ray of the dorsal in vertical from second

anal ray ; pectoral reaching middle of ventral. In some specimens each

of the scales on the back of the tail has a pearl-colored dot, probably a

sexual character of the male; back and nape blackish; sides silvery,

with gold and silver reflections; inside of the mouth blackish; iris sil-

very, the pupil transparent. (Goode & Bean.) Western Atlantic, very
abundant among the surface fishes of the Gulf Stream, rare in the Medi-

terranean, and ranging from Newfoundland to Africa. (Named for Anas-

tasio Cocco, an Italian naturalist, who carefully studied the deep-sea
fishes which he could secure.) (Eu.)

* Goode & Bean adopt for this genus the name Stenobrachius. Stenobrachius, Eigenmann, was
intended to replace Alysia, but its type, leucopsarum, is a Nannobrachium aud not closely related to

the type of Alysia.
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Scopelus coccoi, Cocco, Giorn. Sci. Litt. Art. Sicilia (No. 77), Palermo, 1829, 143 ("Scopelo de

Cocco"), Palermo; GONTHEK, Cat., v, 413, 1864; GUNTHER, Challenger Report, XXXH.
Pelagic Fish.-s, :',(), 1887; LUTKEN, Spolia Atlantica, n, 236, 1892.

Alysi i lificatn, LO\VK, Pror. Xoiil. Soc. Lond., 1839, 87, Madeira.
Stenobrachitis coccot, GOODE & BEAN, Oceanic Ichthyology, 91, 1896.

852. RHOOSCOPELUS A Ml UK.K (Liitken).

Head 3f ; depth 4$. D. about 10
;
A. about 20. Two caudal spots ;

a

posterolateral spot ;
3 supra-anal spots forming an oblique series

;
anal

spots about 5 or 6+ ^ r 10, the series slightly interrupted; spots along
belly in continuous series. Body deep anteriorly, tapering to a slender

caudal peduncle ; snout pointed, projecting beyond lower jaw; preopercle
with its margin considerably oblique. Pectoral long, falcate. Open
Atlantic and Indian Ocean. (Liitken.) Common in the Gulf Stream

along our coasts with the preceding, of which Goode &, Bean think it may
be a sexual variation. (Named for Capt. A. T. Andreas, who collected

this and other oceanic fishes for the museum at Copenhagen.)
Scopelus <ttiflr>'ti', LTTKEN, Spolia Atlantica, Scopelini, 25, 1892, North Atlantic.

Stenobrachins andrete, GOODE & BEAN, Oceanic Ichthyology, 91, fig. 104, 1895.

853. RHINOSCOPELUS RARUS (Liitken).

Head 34; depth 44,. D. about 14; A. about 20; scales 39. Caudal spots
2

; posterolateral 1
;
anal spots about 6 -f- 7 ; supra-anal spots not forming

a straight line, usually 2 in number
;
thoracic and ventral spots few, not

equidistant. Body rather short and plump, the caudal peduncle rather

slender; snout moderate, projecting beyond lower jaw ; pectoral short

and small, not reaching the small ventral
; preopercular margin not very

oblique. Eye moderate. Open Atlantic, west to 50 W., 33 N. (Liitken.)

(rartis, rare.)

Scopelus rarus, LUTKEN, Spolia Atlantica, 26, ir, 1892, North Atlantic.

266. MYCTOPHUM, Rafinesque.

Myctophum, RAFINESQUE, Indice d'lttiologia Siciliana, 56, 1810, (pnnclatum).

Scopelus, CUVIER, Regnc Animal, Ed. i, 56, 1817, (humloldti).

Nyctoplms, Cocco, Giorn. Sicil., 44, 1829, (emended orthography of Myctophvm).

Body oblong, compressed, covered with cycloid scales, those in the

lateral line not much enlarged ;
the caudal peduncle rather slender. Head

short, compressed, with limb of preoperculum nearly vertical. Mouth

large, the jaws about equal ; premaxillaries long and slender
;
maxillaries

well developed. Snout more or less blunt and declivous. Teeth in villi-

form bands on jaws, palatines, pterygoids, and tongue. Eye large. Gill

rakers long and slender. Air bladder small. Dorsal fin entirely in front

of anal, overlapping it little or not at all; ventrals 8-rayed, under or

but slightly in front of first dorsal rays ; pectorals well developed ;
soft

dorsal slender. Precaudal photophores 2; superanals in two groups,
with one or two posterolaterals above the interval between them. Species

rather numerous, widely distributed. (Name unexplained, iisually derived

from 7>t'f, night, and <f , light ;
hence altered by Cocco to Nyctophus.

But we see no warrant for this supposed etymology, liafinesque did not

know that the spots were luminous.)
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a. Mediolateral photophores 3, in obliquely vertical line; anterolateral 1; posterolateral 1.

I. Pectoral short; caudal photophores close together.

c. Posterolateral photophore in front of soft dorsal; D. 12; A. 19; scales 41 to 45.

PUNCTATUM, 854.
cc. Posterolateral under adipose dorsal.

d. Scales 37; anal spots 7 to 10 + 4 to 6. AFFINE, 855.

dd. Scales 40; anal spots 8 + 6
;
D. 12; A. 20. OPALINUM, 856.

aa. Mediolaterals 2; posterolaterals 2.

e. Posterolateral spot 1, over break in the anal series.

/. Pectoral long, falcate, reaching middle of dorsal; caudal spots separated; postero-

latera) before adipose dorsal, behind middle of anal; anal spots 7 to 9 + 4 to 9.

g. D. 12; A. 20; scales 41. HUMBOLDTI, 857.

gg. D. 14; A. 22; scales 42. CALIFORNIENSE, 858.

ff. Pectorals moderate, barely reaching front of dorsal; scales 41: posterolateral much
before adipose dorsal, over middle of anal; anal spots 5 to 7 + 11 to 14. D. 12-

A. 19. GRACILE, 859.

ee. Posterolateral spots 2, over the break in anal series.

h. Anterolaterals side by side, but well apart; precaudals near together; the last far

below end of lateral line; scales 39 or 40; D 12 or 13; A. 17 or 18; anal spots

5 to G + G to 7. BENOITI, 860.

hh. Anterolaterals not side by side, the first above and before second, touching lateral

line. Scales 38 to 42; anals 5 to 7 -f 6; D. 12; A. 19 to 22. HYGOMII, 861.

854. MYCTOPHUM PUNCTATUM, Bafinesque.

Head 3| ; depth 4| ; eye 2. D. 12
;
A. 19; scales 41 to 45. Least depth

of tail f height of body. Greatest depth of head about f its length.
Distance between posterior margin of orbit and preopercular edge
i diameter of eye. Snout very short, with a very inconspicuous keel on

upper edge, its length scarcely i diameter of eye. Eye very large. Pre-

maxillary reaching almost to angle of preoperculum. Origin of dorsal

much nearer tip of snout than to root of caudal, the fin very short, the

length of its base equal to i that of head and less than of total
;
its

origin over eleventh scale of lateral line, and vertical with origin of

ventral, below twelfth scale of lateral line, its length equal to that of

postorbital part of head
; adipose dorsal present, over antepenultimate

ray of anal
;
anal origin under twenty-first scale of lateral line, its base

as long as head, and its longest ray equal to length of postorbital part
of head

;
caudal rather small and deeply forked. Mediolateral photo-

phores 3, in straight, obliquely ascending line; anterolateral photophore
single; posterolateral single, over break in row of superanals and placed

considerably in advance of soft dorsal; precaudal photophores close

together. (Goode & Bean.) Warmer parts of the Atlantic; abundant
off the Grand Banks and from the Gulf Stream across to the Mediterra-

nean, (punctatus, spotted.) (Eu.)

Myctophum punctatiim, RAFINESQUE, Indice d'lttiol. Siciliana, 56, pi. u, fig. 5, 1810, Palermo;
GOODE & BEAN, Oceanic Ichthyology, 71, fig. 80, 1895.

Scopelus caninianus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxn, 445, 1849, coast of Italy:

GUNTHER, Cat., v, 409, 1864; RAFF/ELE, Mitt. Zobl. Stat., Naples, ix, pi. vn, fig. 4, 183

1889; LiiTKEN, Vid. Med. Naturh. Forh., 207, 1891.

Scopelus miilleri, GOODE, Hist. Aquatic Animals, Sec. i, pi. 203, 1884.

855. MYCTOPHUM AFFINE (Liitken).

D. about 14; A. about 20; scales 43. Caudal spots 2; posterolateral lj

anal spots about 8+ 6 in a right line; supra-anal spots 3, forming an
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oblique series. Body moderately elongate, the bead deep and blunt, the

snout not half the diameter of the large eye, which is about 3 in head
; pec-

toral short, reaching past front of dorsal
;
anal high. Open Atlantic,

west to 63 W., 38 N. (Liitken.) (affinis, related, to M. caninianus= M.

pitncldtum.)

Scupdus <(/////(-s LT-TKEN, Spolia Atlantica, n, 32, 1892, open Atlantic.

856. MYCTOPHUM OPALINUM, Goode & Bean.

Head 4i ; depth 4
; eye about 2f . D. 12

;
A. 20

;
scales 40. Least

height of tail * height of body. Snout very short, declivous, with a

well-developed median keel, its length about i diameter of eye. Eye
large. Premaxillary reaching nearly to angle of preoperculum, broadly

expanded at its extremity and partly concealed by the large scales of

the cheek. Space between eye and hinder edge of preoperculum only
diameter of eye. Origin of dorsal much nearer tip of snout than to root

of caudal, midway between snout and adipose fin, over eleventh scale of

lateral line and very slightly behind vertical through origin of ventral;

length of dorsal base I that of head
; origin of ventral under tenth

scale of lateral line
;

it does not reach to vent
; pectoral short, its length

nearly | that of head; adipose dorsal present, its origin over thirtieth

scale of lateral line
;
anal origin under eighteenth scale of lateral line,

the end of its base under thirtieth scale; length of anal base equal to

that of head; caudal rather small, moderately forked. Mediolateral

photophores 3, in straight, obliquely ascending line
;
anterolateral 1

;

posterolateral 1, under soft dorsal and over and slightly in advance of

break in row of superanals, which is above root of last ray of anal. Num-
ber of superanals 8 + 6. In most of the specimens examined, the 6 or 8

scales on the top of the caudal peduncle, immediately in front of the

caudel fin, are luminous. (Goode & Bean.) Western Atlantic, (opalinus,

like opal.)

Myctophum opalinum, Goot)K & BEAN, Oceanic Ichthyology, 72, fig. 81, 1895, Gulf Stream. (Type,

No. 43808. Coll. Albatross.)

857. MYCTOPHUM HUMBOLDTI (Risso).

Head 3| ; depth 5
; eye 3, large. D. 12 to 14

;
A. 20 to 22

;
scales 40 to

42. Caudal spots 2, near together and horizontally placed ;
one postero-

lateral spot ; supra-anal spots 3, forming an obtuse angle with the apex
forward

;
anal spots about 8 + 8, the series slightly interrupted Body

moderately elongate, with slender caudal peduncle, the snout rather

blunt, not projecting beyond the mouth; preopercular margin slightly

oblique. Pectoral long, reaching middle of dorsal and middle of

length of ventrals. Least depth of tail f of height of body; depth
of head 1| in its length. Distance between posterior margin of orbit

and preopercular edge i diameter of eye. Snout short, obtuse, its

upper profile descending in strong curve. Maxillary reaching nearly
to angle of preoperculum, and slightly dilated behind. Origin of dorsal

somewhat nearer to end of snout than to root of caudal, above root of

inner ventral rays ;
its last ray before vertical from origin of anal

; pec-

toral long, extending to posterior third of ventral. Scales smooth, stiff.
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Mediolateral photophores 2; anterolaterals 2; posterolateral 1, (over

break in anal series) which, as in Myctophum punctatum, is considerably
in advance of the vertical connecting the root of the soft dorsal with

those of the last rays of the anal
;
caudal photophores somewhat apart,

as in Myctophum phengodes ; superanals 7-9 -\- 49. Length 4 inches.

Open seas, abundant in the Mediterranean and in the Atlantic off both

coasts. If Myctoph urn hoops and Myctophum californiense are the same, as

is possible, the species is also not rare in the eastern and southern Pacific.

As, however, no other species of MyctopMdw is common to the Atlantic and
Pacific coasts of North America, we may provisionally regard M. califor-

niense as distinct from M. humboldti. (Named for Alexander von Humboldt,

1769-1859, author of ''

Cosmos," whose interest in the relations of life to

surroundings included some exact knowledge of fishes.) (En.)

Gasteropelecuslmmboldti, Risso, Ichth. Nice, 358, 1810, Nice.

Scopelm humboldli, GUNTHER, Cat., v, 407, 1864; LUTK.EN, Spolia Atlantica, n, 34, 1892; GOODE &

BEAN, Oceanic Ichthyology, 73, fig. 82, 1895.

858. MYCTOPHUM CALIFORNIENSE, Eigenmann & Eigenmann.

Head3f; depth 5; eye very large, 3 in head (specimens of 4 inches).

D. 14; A. 21; scales 42. Phosphorescent spots arranged exactly as in M.

humboldti. Body compressed, elongate, with long slender tail. Head

short and deep; preopercular margin little oblique; maxillary 1| to 1 in

head. Scales entire. Ventrals reaching beyond vent nearly to anal;

pectorals short, (not reaching in the type to second third of ventrals).

Cortez Banks, near San Diego. Very close to M. humboldti, but said to

have shorter pectorals. It is probably not distinct, as in one of Dr.

Eigenmann's types examined by us, the pectorals are as long as in M.

humboldti. Both pectorals have been partly digested, but the slender rays

on both sides reach middle of dorsal and beyond middle of ventrals.

1 Myctophum loops,
* RICHARDSON, Voy. Erebus arid Terror, 39, 1845, open sea between Aus-

tralia and New Zealand.

Myctophum californiense, EIGENMANN, West American Scientist, Nov. 9, 1889, 1'24, San Diego.
f Scopelm boops, GUNTHER, Cat., v, 408, 1864.

859. MYCTOPHUM GRACILE (Liitken).

Head 5; depth 4f ; eye small, about 4 in head. D. 12; A. 19; scales 41.

Caudal spots 2, very close together ; posterolateral 1
;
anal spots about

6 -{- 12, in a slightly interrupted series; supra-anal spots 2, well separated.

Body slender, the head deep, the snout not very blunt
; pectoral mod-

erate, reaching front of dorsal. Open Atlantic, west to 48 W., 23 N.

(Liitken.) (gracilis, slender.)

Scopelus gracilis, LUTKEN, Spolia Atlantica, 35, n, 1892, open Atlantic.

? Myclophnm hiam, RICHARDSON, Voy. Erebus and Terror, 41, pi. 27, 1845, open sea, locality

unknown.

* This nominal species, as Liitken has noted, agrees with M. humboldti in all respects except
that the scales are said to be fewer, 37 to 39 in the lateral line instead of 41. The eye is a little

larger, about 3% in head. This species is from the open Pacific, between Australia and New
Zealand. It has also been recorded (by Giinther) from Vancouver Island, but doubtless the

closely related M. californiense has been taken for it. Perhaps both boops and californiense are
identical with humboldti.
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860. MYCTOPHUM BENOITI (Cocco).

Head3i; depth 4. D. 12 or 13; A. 17 or 18; scales 39 or 40. Snout
obtuse conical; eye large, nearly half head. Dorsal inserted nearly raid-

way between snout and root of caudal behind ventral
; pectoral nearly"

reaching tip of ventral. Mediolateral spots 2
;
aiiterolaterals 2

; postero-
laterals 2, over break in anal series; auterolaterals far apart; caudals

near together, the last far below end of lateral line
;
a luminous plate on

caudal peduncle ;
anal spots 5 or 6 -f- 6 or 7. (Goode & Bean.) Mediter-

ranean to Norway and Greenland. (Named for M. Beuoit.) (Eu.)

^t,p,'lns Iwnoiti, Cocco, Lett, su Salmon., 12, pi. n, fig. 4, 1838, Messina
; GUNTHER, Cat., v,

400, LSiil
; Lf-TKKN, Spolia Atlantica, 2".f;, 18!2.

Myctophum beitoiti, GOODE & BEAN, Oceanic Ichthyology, 74, 1895.

861. MYCTOPHUM HYGOMII (Liitkeu).

Head 3f; depth 4; eye about 2. D. 12; A. 21 or 22; scales 38 to

42. Least height of tail about f of its greatest height. Snout very short,
the upper and lower profile of the head being similar, its length a little

less than i diameter of eye. Intermaxillary reaching as far back as max-

illary, nearly to angle of the preoperculum ; maxillary expanded pos-

teriorly and concealed under large scales of cheek. Space between eye
and hinder edge of preoperculum & diameter of the eye. Origin of dorsal

nearer tip of snout than root of caudal, being over eleventh scale of

lateral line, and nearly over origin of ventral
;
base of dorsal f- as long

as head, length of longest ray equaling length of head without snout;
ventral not quite reaching vent; pectoral as long as head, reaching
to above anal origin ;

anal origin nearly under end of dorsal base, the

length of anal base a little greater than that of head; caudal rather

small and forked. Posterolaterals 2, over break in superanal series and
far apar.t, the anterior one nearly over middle of anal fin, the posterior one

about one scale in advance of the vertical from the root of the soft dorsal
;

anterolaterals widely separated, the first obliquely in advance of and
above the second, and touching or upon the lateral line, the second far

behind the root of the ventral and over the interval between the first

and second postventral photophores ; superanals 7+6. (Goode & Bean,
as M. remiger.) (Named for Captain V. Hygom, collector of some of Dr.

Liitken's "
Spoils of the Atlantic.") (Eu.)

Scopelus hygomii, LUTKEN, Spolia Atlantica, Scopelini, 257, 1892, north Atlantic.

Myctophum remiger, GOODE & BEAN, Oceanic Ichthyology, 75, 1895, western Atlantic. (Type,

No. 43972. Coll. Albatross.)

267. BENTHOSEMA, Goode & Bean.

Benthosema, GOODE & BEAN, Oceanic Ichthyology, 76, 1895, (mvlleri).

This genus differs from Myctophum in having the maxillary dilated at

tip. The dorsal fin considerably shorter than anal, but overlapping it,

reaching to the vertical from the middle. Body elongate; caudal

peduncle' somewhat stout
; eyes large ;

snout very short, with declivous

upper profile; maxillaries considerably dilated behind; scales of the
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lateral line considerably enlarged. Northern seas. (/3ev6oe, the ocean

depths; ov/ua, a constellation of stars.)

a. Posterolateral spot 1 on each side; anal spots nearly in a straight series; caudal spots not

close together. MULLERI, 862.

aa. Posterolateral spot wanting; caudal spots close together; anal spots in a series nearer

horizontal than vertical; snout rather sharp. AECTICUM, 863.

862. BENTHOSEMA MULLERI (Gmelin).

Head 4
; depth 4. D. 12 to 14

;
A. 16 to 18

;
V. 8

;
scales 36 to 40. Depth

of head equal to its length. Eye large, its diameter more than & length
of head. Snout very short, obtuse, with upper profile descending in a

very strong curve. Cleft of mouth oblique; maxillary reaching to angle
of preoperculum and terminating in triangular dilation . Origin of dorsal

a little nearer tip of snout than root of caudal, and inserted well behind

root of ventral
; pectoral very small, its length equal to diameter of eye;

ventral not reaching to the vent. Scales smooth, those of lateral line

larger. A luminous spot on the angle of the preoperculum ;
mediolater-

als 2, in subhorizontal line continuously with the 2 anterolaterals
; pos-

terolateral 1, over break in series of anals
; superanals 6-7 -f- 8-9. (Goode

& Bean.) North Atlantic, occasionally taken in deep water from Norway
to Greenland, more abundant southward, to South Carolina, probably

always in very deep water. (Named for Otto Friedrik Muller, an early
writer on the fishes of Denmark.) (Eu.)
Salmo miilleri, GMELIN, Syst. Nat., 1378, 1788, Norway; after STROM.

Scopelus glacialis, REINHARDT, Overs, 36, 1835, Greenland; LUTKEN, Spolia Atlantica, 30, 1892.

Scopelus miilleri, COLLETT, Norsche-Nord-Havs Exp., 158, 1880; LILLJEBOBG, Sveriges och Norgea

Fiskar, vi, 20, 1889.

Myctophum glaciale, JORDAN & GILBERT, Synopsis, 283, 1883.

Benthosema miilleri, GOODE & BEAN, Oceanic Ichthyology, 76, 1895.

863. BENTHOSEMA ARCTICUM (Liitken).

Head 3f; depth 4. D. 9; A. 17. Posterolateral spot (near lateral line,

above last part of anal) entirely wanting, the anal spots forming a con-

tinuous line, 15 or 16 in number; caudal spots 2, close together; supra-anal

spots 3, forming an oblique line; preopercular margin almost vertical.

Body stout, short, the caudal peduncle not slender, the snout not project-

ing beyond chin; eye moderate; dorsal fin high. Davis Straits, Green-

land. (Liitken.)

Scopelus arcticus, LUTKEN, Spolia Atlantica, Scopelini, 29, 1892, Davis Straits.

268. DASYSCOPELUS, Giinther.

Dasyscopelus, GUNTHER, Cat. Fish. Brit. Mus., v, 405, 1864, (asper).

Dorsal and anal fins touching the same vertical, but not overlapping.
Scales hard, persistent, ctenoid, those of lateral line much enlarged. Anal

terminating below adipose dorsal. Body elevated, somewhat compressed ;

caudal peduncle rather slender
;
luminous scales on the back of the cau-

dal peduncle. Arrangement of photophores much as in Myctophum.

Species few; remarkable for the firm, rough scales. (<5aai>f, rough ; Scope-

lus: Scopelus is an old name of some large-eyed fish, from cr/coTrew, to look.)

a. Jaws subequal; anal spots 12 to 14; supra-anal spots in an oblique series. SPINOSUS, 864.
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864. DASYSCOPELUS SPINOSUS (Steindachner).

Head 4 to 4i ; depth 4 to 4*. D. 13
;
A. 19

;
scales 40-9. Body short,

the snout very short
; eye large; scales ctenoid; caudal spots 2

;
ventral

spots more than 4; posterolateral spot single; supra-anal spots 3, forming
an oblique series

;
anal spots 12 to 14; preopercular margin almost vertical.

Open seas, known from the mid-Atlantic, Hawaiian Islands, etc. (Lut-

ken.) (spinosus, spinous.)

Scopehts .i^<ww<.s, STEINDACHNER, Sitzgber. Ichth. Notiz., v, 11, 1867, China; Lth'KEN, Spolia

Atlantica, Scopelini, 19, 1892.

269. TARLETONBEANIA, Eigenmann & Eigenmann.

Tarletonbeania, EIGENMANN & EIGENMANN, Proc. Cal. Ac. Sci., iv, 1890, 7 (tenua).

This genus is close to Nyctophum, differing chiefly in the entire absence

of the lateral line. (Named for Dr. Tarleton Hoffman Bean. Ichthyologist
of the United States National Museum, who has written largely on deep-
sea fishes and on the fishes of the eastern Pacific.)

a. Ventral outline more arched than the dorsal; ventrals short, not reaching halfway to vent.

CRENULARIS, 865-

oa. Ventral and dorsal outlines about equally arched; ventrals reaching halfway to seventh

anal ray. TENUIS, 866.

865. TARLETONBEANIA CRENULARIS (Jordan & Gilbert).

Head 3f; depth 4fc. Eye large, 3i in head. D. about 12; A. about

16; scales about 45. Caudal spots probably 2, making with the anal

and postlateral spots a series of 21
;

6 ventral spots. Body much com-

pressed, bluntly convex anteriorly, tapering behind. Caudal peduncle

long and very slender
;
ventral outline more arched than dorsal. Head

short and high, the snout very blunt. Scales of sides crenulate, those of

back with acute crenations, but no spines; no lateral line. Origin of

dorsal nearer snout than base of caudal
;
caudal peduncle with 2 or 3

spinules (exserted tips of vertebral processes) ;
ventrals reaching not

halfway to vent
; pectorals to base of ventrals. Color dark steel-blue.

Santa Barbara Channel
;
coast of Washington ;

two small specimens

known, one from the stomach of an albacore, the other blown on a vessel

during a storm, (crenularis, slightly scalloped.)

Myctophum crenulare, JORI>AN & GILBERT, Proc. U. S. Nat. Mus., 1880, 274, Santa Barbara.

(Type, No. 27402. Coll. J9rdan & Gilbert.) JORDAN & GILBERT, Synopsis, 282, 1883.

Myctophum procellarum (Bean MS.) JORDAN, I. c., 457, off Straits of Fuca.

866. TARLETONBEANIA TENUA, Eigenmann & Ei-enmann.

Head 3f; depth 4^. D. 12; A. 17. Caudal spots probably 2, making
a series of 16 with the anal spots ;

6 ventral spots ;
a posterolateral

spot ;
3 supra-anal spots in an oblique series

;
5 thoracic spots. Body

moderately deep, greatly compressed, the caudal peduncle very slender,

its depth 4^ in greatest depth of body ;
ventral and dorsal outlines equally

ardied. Preopercular margin nearly vertical, the head formed as in

M. humboldtl. No lateral line
;
scales of sides much larger than those of

back or belly ;
smaller scales denticulate, larger crenulate. Origin of

dorsal midway between tip of snout and base of caudal
;

anal larger
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than dorsal
; pectorals reaching ventrals, which reach halfway to seventh

anal ray. Coronado Islands, near San Diego ;
one specimen from stomach

of Sebastodes miniatus. (Eigenmann.) Very close to T. crenularis, but
the belly less arched, the anal spots fewer, and the ventrals slightly

longer ; probably identical with the latter.

Tarleloribeania tenua (tennis), EIGENMANN & EIGENMANN, Proc. Cal. Ac. Sci., rv, 1890, 7, Corona-

dos. (Type, No. 41882. Coll. Eigenmann.)

Family LXXVI. MAUROLICID^E.

Body moderately elongate, compressed, scaleless. Barbels none. Mar-

gin of the upper jaw formed by the maxillary and premaxillary, both of

which are provided with teeth. Opercular apparatus incomplete. Gill

opening very wide, the outer branchial arch extending forward to behind

the symphysis of the lower jaw. Pseudobranchiae present. Air bladder

none. Adipose fin rudimentary. Series of luminous photophores present

along the lower side of the head, tail, and body. A single dorsal fin with-

out spinous rays. (Goode & Bean.) Genera 4 or 5, with some 8 or 10

species ; deep-sea fishes. (Sternoptychidcu, group Cocciina, Giinther, Cat., V,

387, 1864.)

a. Gill rakers very short; dorsal fin on hinder half of body.

6. Dorsal fin well forward, its last ray inserted nearly over the first of anal; luminous spots

over and behind anal forming a nearly continuous series.

c. Luminous spots appearing as impressions on the skin, not placed on black globular

bodies; anal rays 25 to 30; double row of spots behind pectorals ceasing at veu-

trals. MAUROLICUS, 270.

cc. Luminous spots occuring as "convex pearls, each sitting on a black globular body;"
anal rays about 14; double row of spots behind pectorals reaching anal.

VlNCIGUERRIA, 271.

bb. Dorsal fin farther back, nearly opposite anal, its first ray nearly over the front of anal;

luminous spots over and behind anal gathered in 5 clusters of 2 to 4 each, the

spots on a black background; star-shaped pigment spots along lateral line; anal

rays about 24. VALENCIENNELLUS, 272.

270. MAUROLICUS, Cocco.

Maurolicus, COCCO, Lett. su. Salmon., 32, 1838, (amethystino-punctatus).

Body oblong, compressed, covered with silvery pigment ;
series of lumi-

nous spots along the lower side of the head, body, and tail, those over

and behind anal forming a nearly continuous series
; luminous spots

appearing as simple impressions on the skin. Scales wanting, or perhaps

present in life, but very thin and caducous. Head compressed, the bones

thin, but ossified. Cleft of mouth wide, very oblique, the lower jaw
prominent. Maxillary large, broad, toothed on its edge, produced back-

ward, receiving the slender premaxillary in the upper concave part of its

margin; both jaws with minute teeth; no teeth on vomer or palatines.

Eye large ; gill rakers very long. Pectorals and ventrals well developed;
dorsal long, inserted posteriorly, opposite anal, with no projecting neural

spines before it
; adipose fin rudimentary or obsolete

;
anal rays 25 "or

30; caudal forked. Pseudobranchise well developed. No air bladder.

Branchiostegals 8 or 9. Size small. (Named for Maurolico, an Italian

naturalist.)
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867. MAUROLICUS PENNANTI (Walbaum).

Head 3i ; depth 4. D. 11 or 12
;
A. 11 + 18, the last rays very fine and

not easily counted. Luminous spots occurring as impressions on the

skin, not sitting on black globular bodies
;
twelve pairs of luminous

spots along belly before ventrals
;
9 in an upper series between pectorals

and ventral
,
this series not continued backward; series from vent to

caudal 1 + 14+ 8= 23, with slight interruptions, the last spots close

together; along shoulder girdle and isthmus 7; 7 about gill opening; 1

before eye and 2 behind it. Front of dorsal considerably nearer base of

caudal than tip of snout, its last ray over origin of anal. Length
2i inches. (Liitken ; Giinther.) Open seas, widely distributed, occasion-

ally taken off the New England Coast. (Nahant, Provincetowii, Woods
Holl, etc.) (Named for Thomas Pennant, author of early works on
Arctic Zoology and on the fishes of .England.) (Eu.)

Argentina pennanti, WALBAUM, Artedi Pise., 47, 1792, England; after "
Sheppy Argentine

" of
PENNANT.

Scopelus borealis, NILSSON, Observ. Zool., 9, 1835, Norway.
Manri>Ju-ns mnethystino-punctatus, Cocco, Lett. su. Salmon., 161, 1838, coast of Italy.

Scopelus maurolici, CU.VIER & VALENCIENNES, Hist. Nat. Poiss., xxn, 439, 1849; after Cocco.

Manrolicus miillcri, KROYER, Danmark's Fiske, in, 113, 1838, Denmark.

Scopelus humboldli, I)E KAY, N. Y. Fauna: Fishes, 246, 1842.

Maurolicus borealis and amethystitio-punctatus, GUNTHER, Cat.,v, 389, 390, 1864.

Mauroliciis pennanti, STOKER, Hist. Fishes Mass., 328, 1867; not of CUVIEK; LUTKEN, Spolia

Atlantica, n, 47, 1892; LILLJEBJORO, Sveriges Fiskar, vi, 10, 1889.

Mauroliciis borealis, JORDAN & GILBERT, Synopsis, 284, 1883.

271. V1NCIGUERRIA, Jordan & Evermann.

Vinciguerria, JORDAN & EVEKMANN, new genus, (attenuata),

This genus is close to Maurolicus, from which it differs, according to

Liitken, chiefly in the character of its luminous spots which are pearl-

like and placed on black globular bodies. Anal short, of 14 rays.

(Named for Dr. Decio Vinciguerra, director of the Acquario Romano, and

one of the most active and scholarly of the naturalists of Italy.)

868. VINCIGUERRIA ATTENUATA (Cocco).

Head 3; depth 6. D. 12
;
A. 14. Last ray of dorsal just behind ver-

tical from origin of anal. Luminous spots slightly prominent,
"
appear-

ing as convex pearls, each sitting on a black globular body ;" twefve to

14 pairs of spots between front of anal and base of caudal; upper row

from gill opening to ventrals with 12, 11 between ventrals and anal;

from tip of isthmus to anal, 7+ 16+ 10= 33 spots. Length 2 inches.

Open Atlantic, west to the Bahamas; in deep water. (Liitken, etc.)

(attenuatus, slender.) (Eu.)

Maurolicus attenuatus, Cocco, Lett. su. Salmon., 33, 1838, coast of Italy; GUNTHER, Cat., v,

390, 1864; LUTKEN, Spolia Atlantica, n, 271, 1892.

Scopelus tenorei, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxn, 440, 1849; after Cocco.

272. VALENCIENNELLUS, Jordan & Evermann.

Valenciennellm, JORDAN & EVERMANN, new genus, (tripunctulatus).

This genus is close to Maurolicus but with the dorsal fin farther back,

opposite anal, its first ray nearly over front of anal. Photophores above

F. X. A. 38
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anal gathered in about five clusters, each on a black background ;
anal

fin long. Deep sea. (Named for Achille Valenciennes, the associate of

Cuvier, author of the greater part of the " Histoire Naturelle des

Poissons," a noble work which is the foundation of modern ichthyology.)

869. VALENCIENNELLUS TRIPUNCTULATUS (Esmark).

Head 3f ; depth 3f . D. 9 or 10
;
A. about 24. Luminous spots arranged

in and placed on black bodies, 16 pairs in the lower row from pectorals to

ventrals, 5 between ventrals and anal
;
5 black areas between vent and

caudal about equidistant, and each one with 2 or 4 small luminous spots

set close together (the first 3 with 3 each, the fourth with 2, and the last

with 4); 1 spot on preopercle, 4 near shoulder girdle, 5 in an upper row
behind pectoral ;

head and region along lateral line with a row of about

16 black pigment spots, some of them star-shaped, with many radiations,

these largest posteriorly; large and small ones interspersed. First

ray of dorsal slightly before first of anal. Length 2^ inches. Two

specimens known, one from Madagascar and one from Denmark Straits, be-

tween Greenland-and Iceland. (Liitken.) (tripunctulatus, three-spotted.)
Maurolicua tripnnctulatm, ESMARK, Christiania Vid. Selsk., Forh., 488, 1870, Madagascar ;

LUTKEN, Spolia Atlantica, Scopelini, 49, 1892.

Family LXXVII. CHAULIODONTID.E.

(THE VIPER-FISHES.)

Body more or less elongate, covered with thin caducous scales, or some-

times naked
; photophores present. Mouth large, the teeth irregular in

size
; maxillary entering margin of upper jaw. No pseudobranchise ;

interopercle rudimentary ; gill openings wide. Dorsal and anal moderate

or large. Deep-sea .fishes of rather small size but voracious habits, some
7 genera and about 20 species known.
GONOSTOMIN-flB :

a. Opercles complete; dorsal inserted behind ventrals; teeth moderate, some of them enlarged

or canine-like; gill rakers long.

b. Dorsal inserted on posterior half of body.

c. Dorsal inserted opposite anterior rays of anal; air bladder absent.

d. Scales present; adipose fin present; luminous spots large and conspicuous; no

vomerine teeth; suborbital covering the cheek. GONOSTOMA, 273.

dd. Scales very caducous; adipose fin absent; suborbital not covering the cheek.

e. Dorsal rays about 20; photophores conspicuous. BONAPARTIA, 274.

ee. Dorsal rays 12 or 13; photophores small; vomerine teeth present.

CYCLOTHONE, 275.

bb. Dorsal nearly median in its position, inserted slightly in advance of anal, its posterior

rays overlapping anterior rays of anal; body rather elongate; teeth in double rows

in premaxillary and mandible; vomer with fangs. YARRELLA, 276.

CHATTLIODONTINJE :

aa. Opercles incomplete, the interopercle rudimentary; both jaws with excessively long fang,

like canines; dorsal inserted before ventrals; gill rakers none; scales large, thin,

and deciduous. CHATJLIODUS, 277.

273. GONOSTOMA, Rafinesque.

Gonostoma, RAFINESQXJE, Indice Ittiol. Sicil., 64, 1810, (denudatum).

Body elongate, somewhat compressed, and probably all species pro-
vided with very large, thin, caducous scales; lower parts with series
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of luminous spots. Head conical
;

cleft of mouth very wide, oblique,

extending behind eye, the lower jaw strongly projecting ; maxillary long
and slender, sickle-shaped, closely connected with the short premaxil-

lary ; upper jaw with a single series of rather large, sharp, close-set teeth,

about every fourth one more or less longer than the rest, and directed

slightly outward; lower jaw with similar teeth, subequal, directed for-

ward, with a few canines in front
;
no teeth on vomer. Eye small. Gill

openings very wide, the membranes free from the isthmus. Gill rakers

numerous, long, and slender. Pseudobranchiae none; branchiostegals
about 9. No air bladder. Dorsal and anal well developed, inserted

opposite each other, the anal the longer ; adipose fin small
;
caudal

forked, its peduncle long and slender. Deep-sea fishes of small size.

(yuvia. angle; aro/ua, mouth.)

a. Anal rays about 30. DENUDATUM, 870.

aa. Anal rays about 20. BREVIDENS, 871.

870. GONOSTOMA DENUDATUM, Rafinesque.

Head 4
; depth 5*. D. 14 or 15

;
A. 30 or 31

;
P. 11 or 12

;
V. 8

;
scales

36. Jaws heterodont, the intermaxillary being armed with 2, the

maxillary with about 12 large, distinct teeth, the spaces between them

being filled with very small teeth; lower jaw similarly armed with 10 or

11 large teeth. Entire cheek covered by the enormously enlarged infra-

orbital. (Giinther.)

This species is common in the Mediterranean and the neighboring parts

of the Atlantic, especially off Madeira. In 1881, it was trawled by the

Fish Hawk off the New England Coast. It was also obtained by the Alba-

tross, at station 2665, in 263 fathoms, and by the French expedition, in

590 fathoms, off the coast of Morocco, and off the Cape Verdes, in 230-290

fathoms. (Goode & Bean.) (denudatus, made naked.) (Eu.)

Gonostoma denudata, RAFINESQUE, Indice Ittiol. Sicil., 65, 1810, Palermo; GOODE & BEAN, Oceanic

Ichthyology, 38, fig. 116, 1895.

Gasteropelecus acanlhurus, Cocco, Giorn. Sc. Lit., No. 77, 1829, Italy.

Gonostomus acunthurus, Cocco, Lett. 8u. Salmon., 1838.

871. GONOSTOMA BBEVIDENS, Kner & Steindachner.

Head 4
; depth 6. D. 13 or 14

;
A. 18 or 19

;
V. 7. Body elongate, com

pressed. Eye equal to snout, and about leng.th of head
;
interorbital

space about diameter of eye. Mouth opening large, oblique, lower jaw

projecting; upper jaw reaching back to the angle of the preoperculum,
and convex on its lower edge. Intermaxillary, maxillary, and mandible

provided.with a single row of sharp teeth, unequal in size
; tongue tooth-

less
;
two stronger teeth near the symphysis of the lower jaw ;

on the

palatines, and possibly upon the pterygoids, a few small, sharp-pointed
teeth. Gill opening very wide

;
12 short branchiostegals, a luminous dot

at the base of each of the 8 anterior ones; no pseudobrauchiae ; gill

laminae large. Probably the lower pharyngeal bones covered with teeth

similar to those in the jaws but in several rows. The dorsal has its

origin nearly midway between the ventral and the anal, and is composed
of 13 or 14 rays; adipose fin thread-like; ventral in front of the
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middle of the body (not behind, as stated by Kner) with 1 rays, reaching
to the vent

;
anal with from 17 to 19 rays, beginning under the last 3 or

4 rays of the dorsal, and the fin similar in height to the dorsal;

caudal equal in length to that of the head from snout to preoperculum,
and strongly forked

; pectoral small, pointed, and nearly as long as

the caudal. The thin, caducous scales with which the body is covered

exhibit no radiating lines, but have simple, delicate, concentric rings.

On either side 2 longitudinal rows of inconspicuous phosphorescent

spots, surrounded with black pigment ;
the lower row near the line of

the belly begins near the throat and ends at the origin of the anal. In

the space from the pectoral to the ventral are 16 spots ;
between the

ventral and the anal 11
; the upper row commences with 2 large spots

upon the suboperculum, and continues back to the caudal. Color dark

gray ;
the back and belly silvery ;

all the fins whitish, uniform in color.

Specimens taken by the Blake from oflf Grenada in 161 and 461 fathoms,
in the old Bahama Channel in 500 fathoms, and off Bequia in 458 fathoms;
the original type from the open Atlantic. (Goode & Bean.) (brevis,

short; dens, tooth.)

Gonosloma brevidens, KNER & STEINDACHNER, Sitzb. Akad. Wissensch. Wien, LXI, 1870, 443,

Atlantic; GOODE & BEAN, Oceanic Ichthyology, 98, 1895.

274. BONAPARTIA, Goode & Bean.

Bonapartia, GOODE & BEAN, Oceanic Ichthyology, 102, 1895, (pedaliota).

Body oblong, compressed, slender behind, as in Gonostoma, covered

with large cycloid scales, nearly equal in size. A continuous row of pho-

tophores on either side of the ventral line upon the lowest row of scales,

extending from the anterior part of the lower jaw to the extremity of

the base of the anal
;
others upon the caudal peduncle. Head much com-

pressed, cleft of mouth very wide. Premaxillary short
; maxillary long,

curved, forming the entire margin of the upper jaw, extending to the

angle of the preoperculum. Jaws armed with a single series of not very

numerous, acicular teeth, uniform in size; minute teeth on the palatines
and pterygoids. Eye moderate. Pectoral and ventral fins small

;
dorsal

fin on the hinder half of the body, opposite the anterior portion of the

anal; adipose fin absent; anal much longer and higher than dorsal;

caudal (probably) subtruncate. Gill opening exceedingly wide, the

branchial aperture-extending nearly to the dorsal line on either side, and

extending forward also to the symphysis of the lower jaw. Gill rakers

very long. (Named for Charles Lucien Bonaparte, Prince of Canino,

1775-1840,
" whose admirable work upon the fishes of Italy, one of the

most essential of the older works in the ichthyologist's library, is

full in its discussion of the fishes allied to the one now under discussion.")

872. BONAPARTIA PEDALIOTA, Goode & Bean.

Head 3; depth 4i; eye 5. D. 20; A. 30; scales 46. Body elongate,

compressed. Eye about equal to snout
;
width of interorbifcal space less

than eye. Mouth large, oblique, the lower jaw slightly projecting ; upper
jaw reaching back to angle of the preopercle, and convex on its lower
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edge between the verticals from the anterior and posterior margins of the

eye. Preopercle extending backward in a sharp angle. Origin of dorsal

fin equidistant from root of ventral and the axil of posterior anal ray,

and in vertical from fourth or fifth anal ray; greatest height of dorsal

about equal to its base ; origin of anal equidistant from the posterior

margin of the orbit and base of middle caudal rays, its anterior third

greatly prolonged, falcate in form
; length of the longest or third ray

about equal to length of base of fin
; posteriorly to end of dorsal the

fin is low
; pectorals and ventrals short and feeble

;
ventrals inserted

about midway between tip of snout and root of caudal fin. A single row
of rather conspicuous phosphorescent spots from the lower jaw, beneath

the eye, to end of anal on either side, these dots being heavily margined
and with black above

;
12 of these between branchial opening and the

origin of ventral, 5 between ventral and anal, 16 in the anal series, and

2 upon caudal peduncle, 1 at origin of lower caudal rays, the other in

vertical above it and about of the distance from the dorsal outline
;

a series of vertical, elongated spots, apparently phosphorescent, upon
either side of the lower jaw, giving it a pectinate appearance. Color

brownish gray ;
the head with silvery reflections.

The types of this species are two specimens, about 1 and 2 inches long

respectively, obtained by the steamer Albatross from station 2642, at a

depth of 217 fathoms. (nTjddTduro^, having rudder-like fins.)

Hotiitjmrliu pedalioia, GooDE & BEAN, Oceanic Ichthyology, 102, fig. 120, 1895, Gulf Stream, at

25 20' 30" N. , 79 58' W. (Type, No. 44337. Coll. Albatross.)

275. CYCLOTHONE, Goode & Bean.

CydotJione, GOODE & BEAN, Bull. Mus. Comp. Zool., x, No. 5, 1883, 221, (lusca).

Sifjmoiis, GiLL.Proc. TJ. S. Nat. Mus., 1883, 256, (stigmaticus).

Neostoma, VAILLANT, Exp. Scient. Travailleur et Talisman, 86, 1888, (baihyphihim).

Body elongate, somewhat compressed, apparently devoid of scales;

lower parts with inconspicuous series of luminous spots, with the latter

arranged approximately as in Gonostoma, but usually much less conspic-

uous. Head conical, compressed; cleft of mouth very wide, oblique,

extending behind the eye; the lower jaw strongly projecting. Maxil-

lary long and slender, sickle-shaped; somewhat dilated posteriorly, but

covering only an inconsiderable portion of the cheek. Upper jaw with

a single series of needle-like teeth, some of which are enlarged; lower

jaw with similar teeth, and in some species with a few canines in front;

teeth on vomer sometimes in patches, sometimes reduced to a single pair

of fangs; palatine and pterygoid teeth present or absent. Eye moderate,

not conspicuous. Gill opening very wide, the membranes free from

isthmus
; gill rakers numerous, long and slender. Pseudobranchiai none.

No air bladder. Dorsal and anal moderate, opposite, the latter much the

longer; adipose fin sometimes present. (/ci>/lof, round; btibvjj, veil.)

CYCLOTHONE:
a. Anal rays 18 to 22.

6. Body not greatly elongate, the depth 7 to 8 in length. MICRODON, 873.

bb. Body elongate, the depth 11 in length. BATHYPHILA, 874.

SIQMOPS (oiy/xa, the letter s; <!>!//, appearance):
CM. Anal rays 27 to 30; depth 7 in length. ELONGATA, 875.
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Subgenus CYCLOTHONE.

873. CYCLOTHONE MICRODON (Glinther).

Head 4f ; depth 7f ; eye as long as snout, 7 in head. B. 7 to 9
;
D. 11

or!2; A. 16to20; C. 17; P. 9orlO; V. 5. Bodyelongate. Cheeksnaked.

Premaxillary very short, extending to vertical from posterior limb of

anterior nostril
; maxillary very strongly curved downward, with a short

knob at its anterior extremity, not visible without dissection. Most of

the teeth on maxillary inclined forward. Gill rakers 9+13 or 14.

Lower jaw long, included, with the exception of the projecting tip. Eye
circular, close to the profile, the interorbital area being very narrow;
anal under second ray of dorsal, its base half as long again as that

of dorsal, and nearly as long as body; its outline resembling that of

dorsal, its longest ray a little longer than the longest of the dorsal
;
cau-

dal forked; pectoral inserted under tip of opercular flap, its length

equal to greatest height of body ;
ventral inserted at a distance from

snout equal to twice the length of the head, its length slightly exceeding
that of the pectoral, 7 in body. Color blackish brown, the luminous

pores inconspicuous, in a row on each side from pectoral region to tail, and

another below it from throat to the origin of anal. (Goode & Bean.)
First obtained from great depths near Bermuda, subsequently at numer-

ous localities in the Atlantic, Pacific, and Antarctic oceans, at depths of

from 500 to 2,900 fathoms. Since also taken from numerous localities in

the Atlantic by the Albatross and the Blake. It is equally abundant in

deep water along the Pacific Coast from Oregon to the Galapagos . In fact it

is everywhere one of the most widely distributed and common of all deep-
sea fishes. "Although many hundreds of specimens are in the National

Museum, the species is so exceedingly delicate and hard to preserve that

not one of them gives satisfactory opportunity for study." (Goode &
Bean.) ([impos, small; bdoi>, tooth.)

Gonostoma microdon, GUNTHER, Ann. and Mag. Nat. Hist., n, 1878, 188, near Bermuda; GliN-

THER, Voy. Challenger, xxn, 175, 1887
; MTKEN, Spolia Atlantica, Scopelini, GO, 1892.

Oyclothone lusca, GOODE & BEAN, Bull. Mus. Comp. Zoo'l., x, No. 5, 1883, 221, Gulf Stream.

Oyclolhone microdon, GOODE & BEAN, Oceanic Ichthyology, 990, -fig. 114, 1895.

874. CYCLOTHONE BATHYPHILA (Vaillant).

Head 4| ; depth 11. D. 12 or 13
;
A. 21 or 22; V. 7; P. 10; branchios-

tegals 13. Body elongate, compressed; vent midway between tip of

snout and end of caudal rays. Eye moderate, its diameter equal to half

length of snout, and also to the width of interorbital space; placed
far forward, so that the snout is very short, length of head. Cleft of

mouth exceedingly wide, oblique. Maxillary somewhat dilated, but not

covering any considerable portion of the cheek, its tip separated from

the angle of the operculum by a distance greater than the diameter of

the eye. Teeth of premaxillaries moderate in size
; upon maxillaries and

mandible larger, conical, separated by moderate intervals, which are filled

with smaller teeth
;
teeth also on palatines, pterygoids, and pharyn-

geals. Opercular bones very thin. Origin of dorsal and anal fins oppo-

site, immediately behind vent, the anal more than twice as long
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as the dorsal and reaching nearly to the tail, which is forked; adipose
dorsal small

; pectoral and ventral composed of weak rays, the origin of

the latter nearly midway from base of pectoral to vent, and tips of

longest rays reaching to vent. Branchial arches 4, long and slender;

very elongate gill rakers, 10 -f- 15 in number, the longest twice as long as

eye. Velvety black, with a number of luminous spots.

This species was obtained by the French explorers at depths of 710

to 1,290 fathoms in the Gulf of Gascony and off the Azores. It has since

been found in considerable numbers in the western Atlantic by the

Albatross. (Goode & Bean.) ({3aOi< , deep ; </iAtw, to love.) (Eu.)
Xi'oslonHi liathijphilnin, VAILLANT, La Nature, 1884, 184; name and rough figure only.

Oyclothone bathypUa, VAILLANT, Travailleur ct Talisman, 96, pi. 8, figs. 1, la, 1888, Gulf of

Gascony; Azores; GOODE & BEAN, Oceanic Ichthyology, 100, fig. 118, 1895.

Subgenus SIGMOPS, Gill.

875. CYCLOTHOJUE ELONGATA (Giinther).

Head 4| ; depth 7. D. 13
;
A. 27 to 30

;
P. 11

;
V. 7. Vent midway

between root of caudal fin and eye. Eye moderate, of snout, about i

length of head, its diameter less than width of interorbital space. Mouth

exceedingly wide, maxillary extending to the posterior angle of the

operculum, with a number of large teeth at considerable distances, with

interspaces filled with smaller teeth
; intermaxillary with 2, and mandible

with about 10, large teeth. Infraorbital bone dilated, covering only about

i of cheek; opercular bones thin. Gill laminae short; gill rakers long;

branchiostegals 11, very short. Dorsal fin inserted a little behind the ver-

tical from vent, its greatest height exceeding that of the body at the point
of its origin ;

anal fin directly under the dorsal, much longer, extending

nearly to root of caudal, highest in front; pectoral narrow, slender,

placed low, its length that of the head; distance of ventral from vent

contained | in its distance from pectoral. Scales have apparently been

present, on a part at least, of the body, namely, the tail and ventral

line. Luminous organs very pink, with silvery margins, in two rows on

either side of the abdomen. Color black.

This species was obtained by the Challenger south of New Guinea, in

800 fathoms, and off Banda, in 360 fathoms. It has been found in consider-

able numbers in the deep waters off the American Coast by both the Blake

and the Challenger, by the Investigator in the Indian Ocean, and by the

Albatross in the Gulf Stream at station 2039 in 2,361 fathoms. (Goode &
Bean.) (elongatus, elongate.)
Gonnstnma elongatinn, Gf NTHER, Ann. and Mag. Nat. Hist., n, 1878,187, New Guinea

; Banda.

Sigmops stigmaticus,* GILL, Proc. V. S. Nat. Mus., vi, 1883, 256, Gulf Stream, in 38 19' 26" N.,
68 20' 20" W. (Type, No. 33291. Coll. Albatross.)

Cyclothone elongata, GOODE & BEAN, Oceanic Ichthyology, 101, fig. 119, 1895.

276. YARRELLA, Goode & Bean.

Tarrella, GOODE & BEAN, Oceanic Ichthyology, 103, 1895, (black/<>r<U).

Body elongate, compressed, covered with rather large, thin, deciduous

scales
;
the lower parts with luminous spots. Head conical, compressed;

imperfec
been rubbed off before it was examined. Goode <& Bean.
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cleft of mouth very wide, oblique, extending behind the eye. Lower

jaw strongly projecting. Intermaxillary comparatively long, forming
about half of margin of upper jaw. Upper jaw with a single row of

teeth in the maxillary, and a double row in the intermaxillary, inter-

spersed with occasional stronger teeth; those in the intermaxillary
directed downward or backward, those in the maxillary somewhat for-

ward; mandible with double row of small teeth, outer row with some

larger ones; a row of short, weak teeth on the palatines; head of

vomer with- a short fang on either side. Eye moderate; gill openings

very wide, the membranes free from the isthmus. Gill rakers not very

numerous, rather short and stout. Pseudobranchise none. Branchioste-

gals numerous, 14. No air bladder. Dorsal and anal well developed,

the former far in advance, its posterior rays over the origin of anal
;
no

adipose fin; caudal moderately forked. (Named for William Yarrell,

1789-1856, an eminent ichthyologist, who wrote on the fishes of

England.)

876. YARRELLA BLACKFORDI, Goodo & Bean.

Head 4|; depth 7|; eye 7. D. 15; A. 27; V. 6. Body elongate. Eye
moderate, its diameter f of snout

; maxillary extending far behind the eye,

its length equal to that of postorbital part of the head. Grill rakers

6 + 13, the longest about as long as the eye. Branchiostegals 14. Dor-

sal origin a little nearer root of caudal than tip of snout, nearly

over middle of space between ventral and anal, its posterior ray over

seventh ray of anal
;

distance of ventral origin from tip of snout

contained 2J times in total (without caudal), its rays imperfect, the longest

only about length of head; pectoral placed low, on a narrow base.

Scales have evidently been present, and of considerable size, but their

character and number can not be ascertained from the specimens examined.

Color purplish brown; 9 phosphorescent spots on the isthmus, 25

between the symphysis of the mandible and the root of ventral, 12

between the origin of ventral and vent, and 26 from vent to tail
;
a

second row of pearly spots extends from above root of pectoral to origin

of anal.

The type obtained by the Albatross from station 2376, at a depth of 324

fathoms. Two other specimens, the larger one 9| inches in length, taken

at the same place. (Named for Eugene G. Blackford, president of the

board of fish commissioners of the State of New York.)

Yarrella blackfordi, GOODE & BEAN, Oceanic Ichthyology, 103, fig. 121, 1895, Gulf Stream at

29 03' 15" N., 88 16' W. (Type, No. 44242. Coll. Albatross.)

277. CHAULIODUS, Bloch & Schneider.

(VIPER-FISHES.)

Chaulwdus, BLOCK & SCHNEIDER, Syst. Ichth., 430, 1801, (sloanei).

Leptodes, SWAINSON, Nat. Hist. Anim., n, 298, 1839, (sloanei).

Body elongate, compressed, covered with very thin deciduous scales of

moderate size; lower side of head, body, and tail with series of lumi-

nous spots. Head short, much compressed and elevated, the bones thin
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but ossified; lower jaw projecting, the snout much shorter than eye;
mouth extremely wide, the cleft reaching much beyond eye ; premaxil-
laries with 4 long, fang-like canines on each side; mandible with pointed,
wide-set teeth, the anterior ones excessively long ;

none of these large
teeth received within the mouth; maxillaries with fine teeth; palatine
with a single series of small pointed teeth

;
no teeth on the tongue.

Opercle very narrow, the interopercle rudimentary. Eye moderate.

Pectorals moderate; ventrals large; dorsal fin high, placed anteriorly,
well in front of the ventrals ;" adipose fin moderate, sometimes fimbriate,

opposite the low, short anal
;
caudal moderate, forked. Gill openings

very wide
;
no gill rakers. Branchiostegals numerous

;
no pseudobran-

chm>. Deep-sea fishes of voracious habits
;
two species known. (#av/Uof,

exserted; bho'v<;, tooth.)

a. Head 7 in length; Atlantic species. SLOANEI, 877.

aa. Head 6 in length. Pacific species. MACOUNI, 878.

877. CHAULIODUS SLOANEI, Bloch & Schneider.

Head 7; depth 7. B. 17; D. 6; A. 12; V. 7; scales 56 (65 in a figure

published by Agassiz in Cruise of the Blake}. Dorsal not far backward,
its distance from occiput less than length of head, its first ray produced
in a long filament nearly length of body ; pectoral fins short

;
ventral

fins long, longer than head, and much longer than pectorals. About 30

luminous dots in a series from the chin to the ventrals. Scales of the

body subhexagonal. Head nearly as deep as long. Greenish above
;
sides

silvery; belly blackish. Length 12 inches. (Gftnther.) Mediterranean

and deep waters of the Atlantic
;
a specimen found in the stomach of a

cod on George's Banks
;
and elsewhere in deep water

;
also in the Medi-

terranean. (Named for Hans Sloane, an early naturalist and traveler,

who wrote on the animals of Jamaica.) (Eu.)

Chanliodus sloanei, BLOCH & SCHNEIDER, Syst. Ichth., 430, 1801, Atlantic; after Vipera Marina of

CATESBT; GUNTHER, Cat., v, 392, 1864; JORDAN & GILBERT, Synopsis, 285, 1883.

ChaulioiJnts nctinotus, BLOCH & SCHNEIDER, Syst. Ichth., pi. 85; same type.

Enox stomias, SHAW, Gen. ZoiJl., v, 120, 1804; after CATESBY.

Chauliodm schneideri, Risso, Europe Herid., in, 442, 1826, Nice.

878. CHAULIODUS MACOUNI, Bean.

Head 6; eye4; snout 4^. D. 6; A. 11; V. 7; P. 13; scales 56. Longest

fang in mandible nearly half head. Dorsal beginning over seventh row

of scales, its first ray 3i to 4i in body, its base 3 in head
;
base of adipose

dorsal that of anal, which is more than half head; ventral 5 in body,
inserted under seventeenth scale of lateral line. Coast of California to

British Columbia, in deep water
;
the type taken off Queen Charlotte

Islands, in 876 fathoms
;
about 4 specimens known

;
close to C. sloanei,

the head a little longer, the scales perhaps larger ; probably not distinct.

(Named for Prof. John C. Macoun, of the Geological Survey of Canada.)

Chauliodm macouni, BEAN, Proc. U. S. Nat. Mus., 1890, 44, off Queen Charlotte Islands, at

Albatross Station 2860, at 51 23' N., 130 34' W. (Type, No. 45372. Coll. Albatross.)
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Family LXXVIII. ASTRONESTHID^E.

Stomatoid fishes, with adipose dorsal present, and with scaleless body.
Dorsal fin inserted behind vent, but in front of anal. A single genus,
with few species; fishes of the deep sea. ( Astronesthida), Gill, in Goode

& Bean, Oceanic Ichthyology, 105, 1895.)

278. ASTRONESTHES, Richardson.

Astronesthes, KICHARDSON, Tchtii. Voy. Sulph., 97, 1845, (niger).

Phsenodon, LOWE, Proc. ZoiU. Soc. Lond., 1850, 250, (ringens).

Body rather elongate, compressed, scaleless. Head compressed, the

snout of moderate length, the mouth wide, lower jaw prominent. Teeth

pointed, unequal; upper jaw with 4 long, curved canines; front of lower

with 2
; maxillary teeth fine, subequal ; palatines with a single series of

small, pointed teeth, similar to those on tongue. Eye moderate, not longer
than snout. Throat with a long fleshy barbel. Dorsal fin rather long,

inserted entirely in front of anal, behind ventrals
; adipose fin present ;

caudal forked
; paired fins long. Gill rakers minute. No pseudobranchiae.

No air bladder. Sides and belly with very many small luminous spots ;

a small luminous patch below eye. Small fishes of the deep seas
;
remark-

able for their strong teeth, the lower jaw much stronger than in Mala-

costeus; 4 species known, (uarpov, star (starfish); koBiu, to eat.)

. Barbel not much longer than head; last ray of dorsal considerably behind vent, nearly
over first ray of anal.

6. D. 17; A. 14. NIGER, 879.

bb. D. 17; A. 17. GEMMIFER, 880.
1

aa. Barbel much longer than head; last ray of dorsal in advance of vent, and much before

first ray of anal. RICHARDSONI, 881.

879. ASTRONESTHES NIGER, Richardson.

Head 4* ; depth 5| ; eye 4|. D. 17
;
A. 14

;
V. 30+ 15= 45. Body rather

stout, deepest at the nape. Barbel a little longer than head. Dorsal

beginning just behind base of ventrals, its last ray considerably behind

vent and nearly over first of anal; pectoral not reaching nearly to ven-

trals. Jaws subequal. Eye large, well forward, almost as long as snout,

the luminous spot below it very small. Color black, with 22 photophores
between chin and ven.tral. Deep waters of all seas. One specimen taken

in the open sea off our coast.* (niger, black.)

Astronesthes nigra, RICHARDSON, Ichth. Voy. Sulphur, 97, 1845, Atlantic; GIJNTHER, Cat., v, 425,

1864; LUTKEN, Spolia Atlantica, ir, 537, 1892; JORDAN & GILBERT, Synopsis, 287, 1883.

Stomias fieldii, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 378, 1846, Mid-Atlantic.

(Type, No. 34538. Coll. Capt. Field.)

Phisnodon ringens, LOWE, Proc. Zool. Soc. Lond., 1850, 251, Madeira.

Astronesthes barbatm, KNER, Sitzber. Akad. Wiss. Wien, 1860, xxxix, 543, Coast of Brazil.

880. ASTRONESTHES GEMMIFER, Goode & Bean.

Head 4| ; depth 5J ; eye 4. D. 17
;
A. 17

;
V. 7

;
P. 9. Barbel about

equal in length to the head. Origin of dorsal fin a little nearer tip of

*This specius is represented in the national collection by only a single specimen (No. 34538, TJ.

S. National Museum), the type of Ghauliodus fieldii, Cuvier & Valenciennes, obtained by Captain
Field, in May, 1819, on a voyage from Mogador to New York, probably at the surface. This

specimen passed from the hands of Dr. Mitchill to those of Mr. J. Carson Brevoort, then to Mr.
E. G. Blackford, by whom it was presented to the National Museum. (Goode & Bean.)
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snout than root of caudal
; length of its base contained nearly 4 times in

the total without caudal, its longest ray & length of head. Ventral

origin directly under dorsal origin; length of ventral 5 times in body,
not reaching nearly to vent

;
distance of anal origin from root of the

caudal a little more than \ of total length without caudal. Eye longer
than snout. Pectoral nearly | as long as body without caudal.

The type of this species, about 7-i- inches in length, was taken from a

halibut's stomach, January 26, 1890, by the schooner Polar Wave, in

44 25' N. latitude, 53 VI' W. longitude, in about 300 fathoms. This

species may possibly prove identical withal, niyer. The limits of variation

of the fin rays in this genus have not been determined for lack of sufficient

material. The specimen has 17 anal rays and numerous gem-like dots on

the lower part of the body, there being about 30 in the series from the

symphysis of the mandible to the ventral. (Goode & Bean.) (gemma, bud
or gem; fero, I bear.)
Astronesthes gemmifer, GOODE & BEAN, Oceanic Ichthyology, 105, fig. 124, 1895, Grand Banks.

(Type, No. 24645. Coll. Schr Polar Wave.)

,
881. ASTROXESTHES RICHARDSONI (Poey).

Head 4| ; depth 6f ; eye 7. D. 12 or 13
;
A. 13 or 14. Body more elon-

gate than in A. niger, less rapidly tapering backward ;
barbel much longer

than head, reaching beyond tip of pectorals ;
dorsal beginning over axil

of ventrals, its last ray in advance of vent and far in advance of first

of anal; pectorals almost reaching ventrals; lower jaw prominent ; eye

small, shorter than snout, the luminous organ below it as long as pupil.

Black, with the usual many luminous spots. Deep waters of West Indies,
Indian and Pacific oceans. (Liitken.) (Named for Sir John Richardson

the discoverer of the genus Astronesthes.)
Chauliodus richardsmii, POEY, Memorias, 1,176, 1855, Cuba. (Coll. Poey.)

Astronesthes richardsoni, GtNTHER, Cat., v, 425, 1864; LUTKEN, Spolia Atlantica, n, 55, 1892.

Family LXXIX. STOMIATID^E.

Body elongate, tapering, naked or covered with very thin and decidu-

ous scales. Head oblong ;
snout short and rounded. Eyes large and far

forward. Opercular apparatus imperfectly developed. Mouth enormous,
with deep lateral cleft; lateral margin of upper jaw formed by maxil-

lary and provided with teeth along the edges ;
teeth usually strong,

unequal, some of them often fang-like or barbed. Gill membranes not

joined, free from the isthmus. Branchiostegals numerous (12 to 17); a

long barbel at throat. No pseudobranchiaj. Dorsal fin short, median or

posterior, without spines; anal free, far behind and small; caudal dis-

tinct; pectorals low down on the scapular arch and narrow; ventrals

inserted far backward. Stomach caecal, and pyloric appendages absent.

Sides with phosphorescent spots. Skeleton feebly ossified. Eggs excluded

through oviducts. (Goode &. Bean.) Deep sea-fishes of extremely vora-

cious habits; 8 genera and about 20 species known. (Stomiatidce, part,

Giinther, Cat., v, 424, 1864.)
STOMIATIN.I: :

a. Pectorals present.
b. Body covered with fine scales; ventrals very far back. STOMIAB, 279.
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bb. Body naked.

c. Pectorals with separate ray; vomer with teeth; teeth iu jaws long, depressible;

palatines with teeth. ECHIOSTOMA, 280.

re. Pectorals normal; vomer toothless; dorsal and anal similar in size and opposite;
teeth fang-like; pigment spots in place of lateral line; eye small.

GRAMMATOSTOMIAS, 281.

PHOTONECTINJF. :

oa. Pectorals absent; body naked; dorsal inserted behind vent. PHOTONECTES, 282.

279. STOMIAS, Cuvier.

Stomiaa, CUVIER, Regne Animal, Ed. 1, 184, 1817, (boa).

Body elongate, compressed, covered with exceedingly fine, decidu-

ous scales, which are scarcely imbricated, lying in subhexagonal depres-

sions in the skin. Head compressed, the snout very short and the cleft

of the mouth extremely large. Mouth oblique, the lower jaw projecting.

Teeth pointed, unequal, those of the premaxillaries and mandible very

large; maxillary with fine teeth; vomer with a pair of fangs ; palatines

and tongue with smaller pointed teeth. Eye moderate. Opercular por-

tion of the head short
;
a large fleshy barbel suspended from the hyoid

region. Vent far back. Dorsal comparatively long, far back, opposite

the anal
; pectorals and ventrals rather small and short, the latter far

back
;
caudal fin moderate. Lower side of head, body, and tail with

series of luminous spots. Gill openings very wide
;
no pyloric cocoa.

Singular fishes of the deep sea; 3 species now known, (stomias,
"
mouthy,"

from o-rofj.a, mouth.)
. Head 10 times in length of body; ventrals not produced. FEROX, 882.

aa. Head 8 times in length of body; ventrals much produced. AFFINIS, 883.

882. STOMIAS FEROX, Reinhardt.

Head 10
; depth 12. D. 17

;
A. 21

;
P. 6

;
V. 6. Barbel longer than head,

tapering and not fringed at tip. Pectorals and ventrals not produced;
caudal rounded. Color black. (Giinther.) Greenland and southward;

abundant in deep waters of the Gulf Stream from Bahama Channel to the

Grand Banks in 500 to 600 fathoms, (ferox, ferocious.)

Stomias feror, REINHARDT, Vidensk. Selsk. Naturv., etc., x, 77, 1842, Greenland; GUNTHER,

Cat., v, 426, 1864; JORDAN & GILBERT, Synopsis, 286, 1883; GOODE &BEAN, Oceanic Ichthy-

ology, 107, 1895.

883. STOMIAS AFFINIS, GUnther.

Head 8; depth 12. D. 17; A. 20. Scaleless, but the hexagonal divis-

ions of the skin distinct. Teeth fixed. Barbel about as long as head,

ending in 3 filaments ;
end of stem of barbel white, probably luminous,

and with a black pigment spot. Pectorals and ventrals narrow and

elongate, the ventrals ending in a filament reaching beyond front of anal
;

anal higher than dorsal. Each of the abdominal series of photophores

with 43 spots between pectoral and ventral
;
6 between ventrals and anal,

and 15 or 16 between front of anal and caudal ; a parallel series runs

below, and a third above middle of side of body. Fins white; dorsal,

anal, and ventral with black margins. One specimen taken south of

Sombrero Islands, in 450 fathoms. (Giinther.) (affinis, related.)

Stomias affinis, GUNTHER, Deep-Sea Fishes, Challenger, xxn, 205, pl.Liv, fig. A, 1887, Sombrero

Islands, West Indies.
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280. ECHIOSTOMA, Lowe.

Proc. Zool. Soc. Lond., 1843, 87, (barbatum).

HypcrclioristHs, GILL, Proc. U. S. Nat. Mas., 1884, 25(i, (tmnfr!).

Body elongate, compressed, scaleless. Head rather compressed, the

snout short and the cleft of the mouth very wide. Teeth pointed, nioro

or less unequal, those of the premaxillary and the front of the lower jaw
being longest ; maxillary teeth in a single series, those of the lower f

being small
;
teeth of the hinder part of the mandible in double or triple

series; vomer with a pair of fangs ; palatines with a single series of small

pointed teeth, two groups of similar teeth on the tongue. Eye of mod-

erate size. Opercular portion of the head very narrow and flexible
;
a

fleshy barbel on the center of the hyoid region. Dorsal fin far back,

opposite anal; caudal forked; vent not far in advance of caudal fin;

pectorals and ventrals feeble, the latter behind the middle of. the body.
Series of luminous spots along the lower side of the head, body, and tail,

the largest luminous organ placed behind eye along maxillary, longer than

eye; a smaller eye-like one, in suture between opercle and interopercle.

Gill openings very wide. Gill rakers minute. No pseudobranchiae nor

air bladder. Atlantic, (t^f?, a viper ; GTOJUCI, mouth.)

a. Anal rays 16 to 18
;
teeth of jaws large, unequal. BARBATUM, 884.

aa. Anal rays 24; teeth of jaws small, subequal. MARGARITA, 885.

884. ECHIOSTOMA BARBATUM, Lowe.

Head 6
; depth 9. B. 12

;
D. 12 to 15

;
A. 16 to 18 ; P. 3 to 5

;
V. 8. Barbel

as long as head,-fringed at its tip. Upper ray of pectoral produced in a

long and slender filament reaching nearly to the root of the ventrals
;

ventrals narrow, elongate. Color black, with elongate, club-shaped,
luminous spot between the maxillary and the eye, rose-colored in life.

Length 9 inches. Deep waters off Madeira
;
also taken off Gloucester,

Massachusetts, and southward in the Gulf Stream to the Old Bahama
Channel, (barbatus, bearded.)

Echiosioma barbatum, LOWE, Proc. Zool. Soc. Lond., 1843. 88, Madeira ; GUNTHER, Cat., v, 427,

1864; GOODE & BEAN, Bull. Essex lust., 1879, 23; JORDAN & GILBERT, Synopsis, 287, 1883;

GUNTHER, "Deep-Sea Fishes, Challenger, 206, 1887.

Hypcrt-JiorMus tanneri, GILL, Proc. U. S. Nat. Mus., 1883, 256, Gulf Stream, at Albatross

Station 2083, at 40 26' 40" N., 60 58' W., in 956 fathoms. (Type, No. 33444. Coll.

Albatross.)

885. ECHIOSTOMA MARGARITA, Goode & Bean.

Head 8; depth 8: eye 8. D. 18; A. 24; V. 7. A stout barbel behind

from the tip of the lower jaw, somewhat more than length of

head; at the extremity, this barbel is divided into 6 fringes, one of

which is whitish
;
a whitish band on the barbel near the root of the

fringes. About 31 teeth on each side of upper jaw and 36 on each side of

mandible
;
none of the teeth in the jaws being enlarged ;

vomer with a

pair of depressible fangs on right side and a single one on the left
;
five

depressible teeth on each palatine; lingual teeth in about 4 rows. Length
of upper jaw length of head. Mandible nearly as long as head. Eye

equal to snout and as long as upper jaw. Mandible projecting beyond
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upper jaw when the mouth is closed, a distance equal to i the eye. Nos-

trils about midway between eye and tip of snout. Gill laminae all well

developed, increasing in size backward, not entirely concealed by the

opercular bones. Gill rakers minute scattered spines. Distance of vent

from base of caudal 6| times in the total length ;
anal beginning

immediately behind vent and extending nearly to base of tail
;

dorsal

immediately over anal
;
the sixth and longest ray of ventral f length of

head
; pectorals of both sides have been torn off in the type. Two rows

of minute photophores similar to those in E. barbatum and similarly situa-

ted. Pearl-colored spot above the maxilla, beginning at the hind margin
of the eye ;

its length about f that of the eye. Color very dark, inside

of the mouth black. Middle of the Gulf of Mexico in 420 fathoms. The

single type is in bad condition. There is no doubt that the species is

distinct from Echiostoma barbatum, as it has very small subequal teeth.

Length 13 inches. (Goode & Bean.) (/uapyapirric, pearl.)

Echiostoma margarita, GOODE & BEAN, Oceanic Ichthyology, 109, fig. 131, 1895, Gulf of Mexico.

(Type, No. 39292. Coll. Albatross.)

281. GRAMMATOSTOMIAS, Goode & Bean.

Grammalostomias, GOODE & BEAN, Oceanic Ichthyology, 110, 1895, (denlatus).

Similar in general appearance to Echiostoma. Head short, compressed-

Body compressed, moderately elongate. Dorsal and anal with numerous

rays, placed opposite each other and close to the root of the caudal
;

ventrals in advance of the middle of the body, at a great distance from

the vent; pectorals placed near the abdominal outline, consisting of a

short filament very slightly separated from the rest of the fin, and
several rays connected by a membrane. Two rows of minute phosphor-
escent spots on the body similar to those in Echiostoma. A very long and

slender hyoid barbel. Mandibular teeth very unequal in size, compara-

tively few in number, arranged in 2 rows, an outer row of fixed teeth

and an inner row of depressible ones; the first pair, near tip of mandi-

ble, very greatly enlarged and passing outside of the upper jaw when the

mouth is closed. Premaxillary teeth uniserial or nearly so, the edge of

the bone posteriorly with minute cirri; a pair of small, fixed, curved

fangs in front, followed by a pair of larger movable ones; vomer tooth-

less
; palatines with several weak teeth; no lingual teeth. Upper

pharyngeals present. A pearl-colored spot on cheek, similar to that in

Echiostoma. Four gills, a short, narrow slit behind the fourth
; gill

rakers not numerous, short, spine-like; gill laminae increasing in size

backward. A series of pigment cells along the median line of the body,
so arranged as to simulate a lateral line. Eye small, caudal lobes appar-

ently unequaL Skin naked, its whole surface sprinkled with minute

raised pigment spots, each with a light center, (-ypdfj.fj.ct,
a line

; Stomias.)

886. GRAMMATOSTOMIAS DENTATUS, Goode & Bean.

Depth 7; eye 5, as long as snout.. D. 20; A. 24; V. 7; P. 1 + 3; C. 17.

Upper jaw long and slender, its length 6| times in the total ; length of

mandible 5f times in the total
;

nostrils a little nearer eye than
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to tip of snout
; maxillary and premaxillary closely welded, their separa-

tion marked by a changing in the character of the teeth, those on the

maxillary being minute cirri. The large fangs in the tip of the mandible \

length of upper jaw; hyoid barbel placed at a distance from the sym-
physis of the mandible, which Is about equal to the enlarged fangs of the

mandible, or J- length of mandible
; length of the barbel nearly \ of total

;

pectoral close behind the head and near ventral outline, its first ray dis-

tinct from the other three, although placed close to them, and not pro-
duced

; length of the pectoral 4 in head
;
ventrals in advance of middle

of body, their distance from origin of pectorals i as great as from caudal

base, their longest ray nearly equal to greatest height of body ;
distance

of dorsal origin from caudal base 5 in total length ; longest dorsal ray
in middle of fin, half as long as longest of ventral; base of anal slightly

longer than that of dorsal, its longest ray about f as long as the longest
dorsal ray; caudal lobes in type unequal, the lower one being much

longer than the upper (perhaps result of accident.) Two rows of lumi-

nous spots, one close to the ventral outline, which becomes obsolete

before it reaches the origin of the anal, and another in the lower third

of height of body, which becomes indistinct about the middle of total

length ;
14 of these spots between pectoral and ventral in the lower

series and 11 in upper series. One specimen, 6| inches long, taken by the

Albatross at station 2565, N. latitude 38 19' 20", W. longitude 69 02'

30", from 2069 fathoms. (Goode & Bean.) (dentatus, toothed.)

Grammalostomias dentatus, GOODE & BEAN, Oceanic Ichthyology, 110, fig. 133, 1895, Gulf
Stream. (Type, No. 37370. Coll. Albatross.)

28*. PHOTONECTES, Gimther.

Lucifer, DoPERLEiN, Wiegm. Archiv. f. Naturgeschich., 1882, 26, (albipinnis), (name preoccupied in

Crustacea).

Photonectes, GUNTHER, Challenger Report, xxu, 212, 1887, (albipinnis).

Body compressed, rather long, scaleless
;
vent far behind the middle of

the length. Head compressed, with short snout and exceedingly wide

mouth. Teeth in the jaws small, unequal in size, in single series; vomer

and palatine with a small group of teeth on each side. Eye small.

Opercular portion of the head very narrow. A long hyoid barbel. The
dorsal fin opposite the anal, which commences behind the vent

; pec-

torals none; ventrals inserted behind the middle of the length. A
small suborbital phosphorescent organ, and 2 series of luminous dots

along the lower part of the sides, with numerous rudimentary similar

organs scattered over the skin of the body. (0wf, light; vrjurr}^,

swimmer.)
887. PHOTONECTES GRACILIS, Goodo & Bean.

Head 8i ; depth 15
; eye 4. D. 18

;
A. 21

;
V. 7. Much more slender

than the Japanese species, P. albipinnis. Type in very poor condition.

Hyoid barbel remarkably short and probably imperfect. Fins incomplete,

and the luminous dots along the sides so indistinct as to be made out

only with great difficulty. The greatest depth of the head equal to length

of its postorbital portion; snout very short, nearly half eye. Below and
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behind the eye there is a luminous body, which is nearly as long as the

eye and somewhat club-shaped ; at margin of operculurn there is a small,

roundish, luminous dot. Maxillary a very thin and narrow bone, extend-

ing backward almost to the end of the head, very slightly curved and

forming a very obtuse angle with the short premaxillary ;
mandible very

strongly curved upward, like a sled runner, its length twice greatest

height of body. -Both jaws armed with numerous fine teeth of unequal
size

; only 3 remain on each side of the premaxillary ; maxillary with 20

true teeth on its anterior half, the posterior half with about 16 serra?
;

about 35 teeth on ea.ch side of mandible
;
all the teeth of jaws rake inward

and backward, and are depressible ;
3 teeth on each side of the head of

the vomer, increasing in size backward
;
a pair of teeth on each palatine;

1 fang near the tip of the tongue and 3 farther back. Gill laminae not

well covered by the operculum; gill rakers very few, minute and spine-

like
; gill opening very wide, the membrane cleft almost down to origin

of hyoid barbel. No pseudobranchi*. Hyoid barbel situated nearly

under tip of tongue, evidently imperfect, its length scarcely ithat of eye.

Longest dorsal ray a little longer than eye; anal beginning immediately

under the dorsal, its base slightly longer than that of dorsal, its rays

about as long as those of dorsal; distance of -ventral from tip of

snout a little more than \ body; origin of ventral very slightly nearer

root of caudal than tip of snout
; pectoral wanting. Color very dark

;

a row of luminous dots along margin of branchiostegal membrane;
two rows beginning on the isthmus and extending back along edge of

belly, passing between veutrals and slightly above base of anal, disap-

pearing rear end of body ;
another row higher up on side, which can

not be traced back farther than the ventral, on account of the bad con-

dition of the specimen. Only the type known. Length 7 inches. (Goode
& Bean.) (gracilis, slender.)

Photonectes gracilis, GOODE & BEAN, Oceanic Ichthyology, 112, fig. 137, 1895, off Martinique, at

Blake Station XL, in 472 fathoms. (Coll. Str. Blake.)

Family LXXX. MALACOSTEID^E.

Body elongate, compressed, scaleless. Mouth immense. Snout very
short. Cleft of the mouth exceedingly wide, the ends of the jaws extend-

ing beyond the root of the pectorals, and the jaws not connected with

the sides of the head back of the orbit. Tail diphycercal. Lateral mar-

gins of the upper jaw formed by the premaxillaries only. No adipose fin
;

pectorals rudimentary. No barbel, but a strap-shaped elastic band con-

necting the symphysis of lower jaw with the isthmus. (Goode & Bean.)

Deep sea. Two species known; among the most remarkable known
forms.

283. MALACOSTEUS, Ayres.

Malacosleus, AYRES, Journ. Bost. Soc. Nat. Hist., 1849, 53, (niger).

Body elongate, compressed, scaleless, deepest at the head and tapering
backward. Head rather compressed, the snout extremely short

; jaw
bones and preopercles greatly prolonged, forming an enormous gape,

extending to behind the root of the pectorals and large enough to permit
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the swallowing of fishes much larger than itself. Teeth pointed, unequal,
in single series on both jaws and tongue; none on the palate. Eye very

large, at very tip of the blunt snout, with two luminous organs below it,

the anterior larger and pear-shaped, with the narrow end forward; sides

with luminous spots. Hyoid barbel wanting; a cylindrical muscular

band in its place connecting the symphysis of the very thin lower jaw
with the front of the hyoid bone. This is probably contractile,

"
serving

to give the extremity of the mandible power of resistance when the fish

has seized its prey, as without such a contrivance so long and slender a

bone would yield to the force of the struggling victim." * This structure

is unique among fishes. No gill rakers. Two species known, in the deep
seas, (^u/ta/cof ,

soft
; oartov, bone.)

888. MALACOSTEUS NIGER, Ayree.

Head 3| ; depth, 5|. D. 19
;
A. 20

;
P. 5

;
V. 6. Lower jaw with unequal

canines, four of them fang-like and longer than the others. Pectoral

rays filamentous. Ventrals filamentous, inserted midway between base

of caudal and posterior luminous organ. Black, except the luminous

spots. (Giinther.) Open sea, in very deep water; rare. Known from

the Gulf Stream and southward to Barbadoes. (niger, black.)
Malacosteus niger, AYRES, Journ. Bost. Soc. Nat. Hist., 1849, 53, Gulf Stream, 42 N. 60 W.;

GtJNTHER, Cat., v, 428, 1864; JORDAN & GILBERT, Synopsis, 28.7, 1883; GUNTHER, Deep-Sea
Fishes Challenger, xxn, 214, 1887; GOODE & BEAN, Oceanic Ichthyology, 114, 1895.

Family LXXXI. ALEPISAURID^E.

(THE LANCET FISHES.)

Body elongate, rather compressed, scaleless. Head compressed, with

the snout much produced, and with the cleft of the mouth very wide.

Premaxillaries very long and very slender, forming the entire margin of

the upper jaw, not protractile; maxillary thin, needle-like, as long as

the premaxillary, immovable, provided with a small supplementary bone.

Teeth very unequal, immovable, and subject to many variations in the

same species ;
a series of small teeth the entire length of the premaxillary,

those in front sometimes larger and curved
; palatine teeth compressed,

triangular, pointed, two or three of the anterior ones exceedingly long.

and strong, fang-like, the posterior ones moderate
;
teeth of the lower

jaw similar to those on the palatines, one pair in front and two or three

pairs in the middle being much enlarged ;
no teeth on the tongue. Eye

large. Gill openings very wide
;
the gill membranes not united, free

from the isthmus
; gill rakers stiff, shortish, spine-like. Branchiostegals

mostly 7. Pseudobranchiae large. Opercular bones thin, membranaceous.

Dorsal fin very long and high, occupying nearly the whole of the back,
ofmore than 40 rays, which are slender and simple, all of them depressible

into a deep groove, the fin invisible when depressed; ventral fins abdom-

inal, nearly median, of 9 to 13 rays, the first ray simple, spine-like;

adipose fin present, moderate
;
anal fin moderate

;
caudal fin forked. Air

*See Giinther, Deep-Sea Fishes, Challenger, xxn, 212, 1887, fora full account of the structure

of this remarkable type of fishes.

jr. N. A.-39
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bladder none. Vertebrae about 50. A system of abdominal ribs symmet-
rically arranged along the wbole length of abdomen to front of anal fin.

Large fishes of the deep seas, found in the Atlantic and Pacific. Species

about 10, usually referred to 1 genus. Every part of the body is so fragile

that it is extremely difficult to procure specimens. The structure of the

dorsal fin is so delicate that it must be liable to injury even in the water;
the bones are very feebly ossified, and the fibrous ligaments connecting the

vertebra) are very loose and extensible, so that the body may be consider-

ably stretched. "This loose connection of the single parts of the body
is found in numerous deep-sea fishes, and is merely the consequence of

their withdrawal from the pressure of the water to which they are exposed
in the depths inhabited by them. When within the limits of their natural

haunts the osseous, muscular, and fibrous parts of the body will have

that solidity which is required for the rapid and powerful movements of

a predatory fish. That fishes of this genus (Alepisaurus) belong to the

most ferocious of the class is proved by their dentition and the contents

of their stomach, but it is worthy of notice that although the mouth is

so deeply cleft, the lower jaw can not be moved from the upper at a

greater angle than about 40." These fishes have never been taken in. the

deep-sea dredge or trawl. Most of the specimens known have been cast

up by storms or else taken on deep-sea lines. (Gunther.) (Scopelidce,

group Alepidosaurina, Giiuther, Cat., v, 420-423, 1864.)

284. ALEPISAURUS, Lowe.

(LANCET FISHES.)

Plagyodus* (STELLER MS.) PALLAS, Zoogr. Ross.-Asiat., in, 383, 1811, (nonbinomial), (sesaila-

pius, no specific name.)

Alepisaurus, LOWE, Proc. Zool. Soc. London, 1833, 104, (ferox).

Caulopus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 128, (altivelis).

Plagyodus, GUNTHER, Ann. Mag. Nat. Hist., 1867; after PALLAS.

Alepidosaurus, (corrected orthography).

Characters of genus included above, (a, privative; Ae-xic; aavpb,Sauru8.)

ALEPISAURUS :

a. Ventral fins rather small, of 8 to 10 rays; dorsal rays 39 to 44.

b. First ray of ventral serrated; pectorals elongate; dorsal rays 31 to 44. FEROX, 889.

bb. First ray of ventral not serrated; pectorals about 1^ in head; dorsal rays 36 to 39.

JESCULAPIUS, 890.

CAULOPUS (/co.vA.6?, stem; TTOV'S, foot, the ventral of many rays):

aa. Ventral fins rather large, of about 13 rays.

c. Dorsal rays 40, the fin high; ventrals shorter than head. ALTIVELLS, 891.

cc. Dorsal rays about 34; ventrals as long as head. BOKEALIS, 892.

d. Palatine teeth -well separated ;
lower half of subopercle with coarse, radiating striae;

only 2 or 3 ridges parallel with the posterior edge of the bone present.

dd. Palatine teeth close-set; lower half of subopercle for the most part with striae par-

allel with the posterior edge of the bone. SERUA, 893.

*The name Plagyodns has been lately accepted by Dr. Gunther for this genus. A specimen of
one of the Pacific species was obtained by Steller from the Kurile Islands, and a brief description
of it, under the name of Plagyodus, left by him in manuscript, was afterwards quoted by Pallas, as a

species unknown to him. Steller wrote before Linnaeus, and apparently used the name Plagyodus
as a mononomial designation for his particular specimen or species, rather than in the sense of a
Linnasan genus. It seems to us, at present, best to retain the name Alepisaurus.
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Subgenus ALEPISAURUS.

889. ALEPISAURUS FEROX, Lowe.

(LANCET FISH.)

Eye 6 in head. D. 41 to 44
;

A. 14 to 17
;

P. 14 or 15
;

V. 9 or 10.

Length of head twice height of body, and rather less than \ of the total.

Eye median, as wide as the interorbital space. Dorsal fin much
elevated

; pectorals elongated, but not reaching nearly to ventrals
;

first

ray of dorsal, pectoral, and ventral serrated
; upper caudal lobe produced

into a long filament. (Giinther.) Deep waters of the Atlantic; occa-

sionally obtained off the coasts of Nova Scotia and Massachusetts, and the

Grand Banks, (ferox, ferocious.)

Alepisaurus ferox, LOWE, Trans. Zool. Soc. Lond., i, 1833, 395, Madeira; GUNTHEB, Cat., v, 421,

1864; JORDAN & GILBERT, Synopsis, 276, 1883.

Alepisaurus azureus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxn, 530, 1849, Canaries.

890. ALEPISAURUS .ESCULAPIUS* (Bean).

(SUBATKA ; WOLF-FISH.)

Head 6; depth 10|; eye 5. D. 39; A. 16; P. 13; V. 8; B. 7. Vertebrae

50. Body stouter posteriorly than in A. ferox ;
snout twice as long as

eye; premaxillary H in head, extending behind the eye a distance equal
to i eye. Median line with a well-marked fleshy keel from before ven-

trals to caudal. Longest dorsal ray 6 in body, -^ longer than head, its

anterior edge finely serrated (dorsal rays not perfect in type specimen).
Insertion of dorsal over gill opening and base of pectoral ; pectoral about

shorter than head
;

ventral 2f in head, its first ray smooth. Dark

gray, sides silvery and iridescent, a row of small translucent spots on

each side of lateral line and keel
;
dorsal black, with steel-blue reflections

;

adipose fin, pectorals, and caudal black
;
ventrals and anal silver-gray.

Coast of Alaska, and southward to California, in deep water, occa-

sionally running on shore. (Bean.) The type specimen, speared at

Unalaska, by Robert King, had in its stomach 21 individuals of Eumicro-

tremus spinosus. It was probably driven ashore by the tortures of a

parasite (Tetrarhynchus) found in its flesh. Length over 3 feet. Another

* A fine specimen of this species, four feet in length, came ashore on the coast of San Luis

Obispo County, California, in October, 1894, and was sent to the Museum of the California

Academy of Sciences by Mr. W. P. Stevens.

Dorsal rays 38; ventral rays 9. Vertebrae about 35 + 20=55, the number not exactly counted.

Longest dorsal ray 1% in head; pc ctoral fins about 2; ventral fins 2% in head. Opercle as in

the Eureka specimen, with strongly marked radiating ridges. Suboperc'le with similar ridges, the

uppermost and strongest running to the upper posterior corner of the bone, the few above it short

and soon running out in the upper edge of the bone. Lower jaw strongly striated. Shoulder

girdle rugose. Gill rakers short, few, and small; strongly toothed. Pseudobranchia) well

developed. Eye 2% in snout. Upper jaw with a series of very small teeth along its entire edge.
Vomer with three enormous, dagger-like canines, arranged in a triangle, the median one in

advance; three canines on palatines on each side, turned a little backward; 8 small compressed
retrorse teeth behind them. Lower jaw with two large canines in front on each side; nine
small ones behind these; then 5 large compressed canines, smaller than those in front, which
in turn are smaller than those on palatines, which are smaller than those on vomer. Behind
these 5 canines are 15 smaller teeth, compressed, retrorse, like the teeth of a saw. Color blackish,

silvery below and on fin rays of lower fins. Dorsal mottled with darker. A description and

figure of this specimen has recently been published by Miss Flora Hartley. (Proc. Cal. Ac.

Sc\., 1895.)
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specimen was taken at Unalaska by Dr. W. H. Dall
;
another* was

obtained off Eureka, California (Humboldt Bay), by A. J. Wiley and J.

B. Brown
;
and still another came ashore on the coast of San Luis Obispo

County, California, in October, 1894. Steller's specimen, t
" Piscem hunc

mirabilis structure et format," seems to be this species rather than Ale-

pisaurus borealis. (^sculapius, the father of medicine, from the lancet-

like teeth.)

Playyodus, STELLER, in PALLAS, Zoog. Rosso-Asiat., m, 383, 1811, Kurile Islands.

Alepidosaurus sesculapius, BEAN, Proc. U. S. Nat. Mus., 1882, CGI, Iliuliuk, Unalaska. (Type,

No. 27705. Coll. Robert King); Flora Hartley, Proc. Cal. Ac. Sci., 1895.

Subgenus CAULOPUS, Gill.

891. ALEPISAURUS ALT1VELIS, Poey.

(CONEJO.)

Head 6i in total length; depth 13i; eye 5. D. 40; A. 17; P. 16; V.

13; C. 30
;
B. 7. Maxillary extending beyond eye. Dorsal very high, its

height 3 times depth of body ; pectorals falcate, their length twice depth
of body; ventrals reaching vent, their length less than depth of body;

caudal forked, with equal lobes. Lateral line distinct. Color silvery,

with blue shades. Length 3 feet. Cuba; in deep water. (Poey.)

(altus, high; velum, sail.)

Alepisaurus altivelis, POEY, Memorias, u, 302, 1861, Cuba; GUNTHER, Cat., v, 423, 1864.

Alepidosaurus (Caulopm) poetji, I GILL, Proc. Ac. Nat. Sci. Phila., 1862, 131, Cuba; (based on a

specimen slightly different in proportions, the upper lobe of the caudal longest).

892. ALEPISAURUS BOBEALIS (Gill).

(HAND-SAW FISH.)

Depth of head 4 times its length; eye 5|; snout 2|. D. 34; V. 13;

B. 5. Nostrils nearer eye than tip of snout
; opercle with 18 prominent

ridges ; sujbopercle divided into two parts by a horizontal ridge, the

upper part irregularly triangular, with about 9 stria1
,

;
the lower part

with coarse striae, the upper ones interrupted behind by 2 or 3 ridges

parallel with the posterior border; lower jaw robust, its length 1 in

head, its upper edge slightly convex. Teeth on the upper jaw very

* This specimen differs somewhat from Bean's type, as the following description shows:
"Head 5%; depth 9. D. 36; A. 16; V. 10. Eye 2% in snout, 5% in head; pectoral long, fal-

cate, and pointed, 1% in head; ventrals about 2% in head; space between pectorals and ventrals

3% in body; insertion of ventrals slightly nearer base of caudal than tip of snout; dorsal fin

very high, depressible in a groove, the longest rays (2d to 15th) 4)/ in length of body and about

% longer than head; anal low, but slightly falcate in front, the free edge concave; caudal

deeply forked, the lobes pointed and equal. Color dark iridescent, a round pale spot on body at

base of each ray of anterior half of dorsal. Description from photographs taken by Mr.

Augustus J. Wiley of Eureka, from a large specimen which ran ashore near Humboldt Bay in

1892. The specimen was not preserved, but at the time the photographs were taken it was in

better condition than any other specimen yet seen in the Pacific. It would seem to differ from
A. sesculapius in the much higher dorsal, and perhaps in the more slender tail.

fThis was a dried specimen 44 inches long; pectoral G inches; ventral 2% inches; description

chiefly of the teeth.

I Head 7 in length instead of 6%, as in altivelis; the depth 15. From base of pectoral to base
of anal the same distance as to the anal, less % (instead of less %); first dorsal ray Y?. *ne next

(yz in altivelis); fourth longer; sixth to twenty-fourth nil high and equal (2 to 22 high and equal
in altivelis). D. 41. Upper lobe of caudal prolonged, the lobes separate. Ventral reaching past

vent, its length greater than depth of body. Color of dorsal uniform. Poey.
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small, acute, and numerous; vomerine fangs very large, nearly equal,

slender, and slightly curved, the longest 6| in head
; large palatine teeth

similar, about 10 in hea;l
;
small trenchant teeth behind them, large teeth

of lower jaw 12 in head, slender, moderately curved. First dorsal ray
rather stout and with a prominent compressed ridge anteriorly, which is

crenulate in front; ventral fins at least as long as head, the first ray

undivided, creuulate.

Alaska to Puget Sound, occasionally cast on shore by storms
; only

mutilated specimens yet seen. The head in the type 1\ inches long.
The type from Puget Sound

;
another taken by Prof. George Davidson

at Captain's Harbor, Uualaska; ahead from Puget Sound, and another

from the Aleutian Islands, preserved in collections in San Francisco, are

the only specimens known, (borealis, northern.)

Alepidosanrm (Caulopux) borealis, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 128, Puget Sound;

GUNTHER, Cat., v. 423, 1864; JOBDAN & GILBERT, Synopsis, 278, 1883.

893. ALEPISAURUS SERRA (Gill).

(SERRA.)

Head 6 in total length, flattish above, its height f its length ; eye 5 in

head; snout 2 in head; V. 13; snbopercle divided into two parts by a

ridge, the upper nearly equally triangular, its base lunately emarginate,
with 10 to 14 radiating striae

;
the lower portion with its upper surface

wrinkled parallel with the oblique posterior margin, its lower half with

slight radiating striae
;
lower jaw li in head, its upper outline nearly

straight; longest vomerine teeth 8 in head; smaller palatine teeth closer

together than in A. borealis', fins destroyed, except base of ventral. This
11

species differs from Caulopus borealis by the oblong operculum, and the

nearly equal triangular shape of the coalescent infraopercular bone (sub-

opercle and interopercle) above the dividing ridge, but with an oblique

excavation at its base, which describes nearly the third of a circle, as

well as the sculpture of the portion below the dividing ridge. The

vomerino teeth are stronger, but less elongated, and the palatine approx-
imated and not curved. (Gill.) Known from one specimen discovered

at Monterey, California, by Mr. A. S. Taylor, in 1859. It weighed 7

pounds; its length 4 feet; the sun-dried fragments constituting the

type of the description, (serra, saw, the Spanish name. ' which has the

advantage of at the same time perpetuating the popular name, and of

being classical, and of describing one of the peculiarities of the palatine

dentition which distinguishes it from the A. (C.) borealis.
1 "

(Gill.)

Alepidosattnw (Caulopus) serra, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 129,
"
Monterey, Lower

California." (Coll. A. S. Taylor.)

Family LXXXII. ODONTOSTOMID.E.

Body oblong, compressed, naked
;
mouth very wide, its margin formed

by premaxillaries only ; premaxillaries with curved teeth
; large, curved,

lanceolate, depressible teeth on mandible, vomer, and palatines. Eye

very large, the orbital cavity expanded downward. Dorsal short,
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median or posterior ; adipose fin small. Pseudobranchise well developed.
No air bladder. Deep-sea fishes

;
two genera and two species known,

a. Post-temporal of peculiar form, partly naked; stomach very distensible. OMOSUDIS, 285.

285. OMOSUDIS, Giinther.

Omosudis, GUNTHER, Challenger Report, xxn, 201, 1887, (lowii).

Body oblong, compressed ;
head compressed, naked

;
snout of mod-

erate length ;
cleft of mouth very wide

; premaxillary and maxillary
bones slender, the former with a series of very small teeth of equal size,

only one or two anterior ones being somewhat enlarged ;
the lower jaw,

the vomer, and palatine bones with a few very large and lanceolate teeth.

Lower jaw broad, and, like the rest of the head, formed ofvery thin bone.

The supraclavicle and postclavicles form a long rod extending from occiput
on each side downward to the abdomen, and partly free, not covered by
skin. Ventral fins inserted far behind the pectorals, below the origin of

the dorsal
;
dorsal fin behind the middle of the length of the body; adi-

pose fin very small
;
anal fin long. Stomach very distensible. Branchios-

tegals 8
; pseudobranchise well developed ; gills 4, with broad gill laminae

and very short gill rakers. (//of ,
shoulder

; Sudis.)

894. OMOSUDIS LOWII, GUnther.

Head 3| ; depth 5
; eye 3. Head strongly compressed, with rather flat

upper surface
;
snout somewhat pointed, rather longer than eye. Bones

of head extremely thin, the opercle being smaller than the subopercle,
and separated by two or three ridges. Infraorbital ring nearly membran-
aceous. Preoperculum terminating below in a forked point. Cleft of

mouth extending backward to angle of preoperculum. Dentition truly
formidable for so small a fish

;
the longest tooth is one anteriorly on the

side of the mandible
;
in the British Museum specimens, only one is

present either on the right or left of the jaw ;
its length nearly of

that of the head
;
the next largest are those on the palate, where there

are two on each side, besides several smaller ones
;
smaller teeth are also

implanted on the hinder part of the dentary bone ;
all the large teeth can

be laid backward. A semicircular, scale-like, osseous lamella of extreme

thinness covers lower part of cheek, it is marked by very shallow, con-

centric striae. The singular bone which supports the side of the anterior

part of the abdomen is sty-liform, slightly curved backward
;

it starts

from the top of the occiput and descend toward the median line of the

abdomen, which it reaches behind the pectoral fin
;
it is composed of the

two-pronged supraclavicle, which is fixed by ligaments to the occiput, and
of three slender, needle-shaped postclavicles ;

the uppermost postclavicle
is suspended by ligaments from the supraclavicle, as is also the clavicle

;

the rod lies immediately below the thin integument, and its lower portion
is quite free. Dorsal fin inserted midway between root of caudal and eye,
and composed of very feeble rays ;

the anal commences at some distance

behind the dorsal and terminates not very far from the caudal
;
caudal

fin small, with a considerable number of basal rays above and below
; pec-

toral fins quite at the lower side of the body ;
ventral fins very small and
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partly coalescent. Light brownish on the back, with numerous brown

pigment spots on the sides
;
abdomen black. (Giinther.)

Giiuther described this genus and species from a specimen 3 inches

long, obtained south of the Phillipine Islands, in 500 fathoms. He had

previously obtained, in 1868, the specimen collected by Lowe at Magda-
leiia. The Albatross obtained a single specimen from station 2392, at a

depth of 724 fathoms. The capacity of this form for swallowing fishes

greater in size than itself appears to be as great as that of Chiasmodus.

(Goode & Bean.) (Named for its discoverer, Rev. R. T. Lowe, the his-

torian of the fishes of Madeira.)

OmosutUs lou-ii, Gf NTHEK, Challenger Report, xxn, 201, pi. 52, figs, c, c', 1887, Philippine
Islands

; Magdalena; GOODE & BEAN, Oceanic Ichthyology, 122, fig. 150, 1895.

Family LXXXIII. PARALEPIDID.E.

Body elongate, somewhat compressed, formed much as in a Barracuda,
covered with cycloid scales of moderate or rather large size. Head long,

usually scaly on the sides. Mouth very large, lower jaw projecting. Pre-

maxillary not protractile, very long and slender, forming the entire margin
of upper jaw; maxillary long and slender, closely adherent to premaxil-

lary. Teeth rather strong, pointed, in single series on the jaws and pala-

tines; some of them on lower jaw and palatines sometimes very long and

fang-like, and most of them freely depressible. Opercular bones thin.

Pseudobranchise present. Gill membranes separate, free from the isth-

mus. Branchiostegals about 7. Gill rakers short, sharp, spine-like. Eye
large. Lateral line present, its scales usually enlarged. Dorsal fin short

and small, behind the middle of the body, nearly or quite over the ven-

trals; adipose fin present; anal fin low, rather long; caudal fin short,

narrow, forked; pectorals rather small, placed low. Pyloric caeca none.

No air bladder. Phosphorescent spots few or none. Genera 3 or 4, spe-

cies about 12
;
voracious fishes of the open seas' or the deep seas.

PARALEPIN.E :

aa. Body scaly; stomach not remarkably distensible; luminous spots usually present, but incon-

spicuous.

b. Lower jaw with 3 to 5 very long fang-like teeth on each side; snout moderately pointed.

Sums, 286.

bb. Lower jaw without distinct fang-like teeth.

c. Ventrals inserted entirely behind dorsal, their distance from eye twice the distance

from base of caudal; snout attenuate. AKCTOZENUS, 287.

cc. Ventrala inserted below front of dorsal. PAHALEPIS, 288.

286. SUDIS, Ratinesque.

Sitdis, RAFINESQUE, Caratteri di Alcuni Nuovi Generi, etc., GO, 1810, (hyalina).

Body elongate, somewhat compressed, with cycloid scales of moderate

size. Head long, scaly on the sides. Mouth very large, the lower jaw
projecting, the cleft turned upward toward its end. Premaxillary very

long and slender, forming the entire upper margin of the upper jaw;

maxillary long and slender, closely adherent to the premaxillary. Teeth

rather strong, pointed, in single series on the jaws and palatines, 3 to 5

of them on lower jaw very long and fang-like or dagger-shaped ;
most of
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them freely depressible. Opercular bones thin. Pseudobranchise present.

Gill membranes separate, free from the isthmus. Branchiostegals about 7.

Gill rakers short, sharp, spine-like. Eye large. Lateral line present, its

scales usually enlarged. Dorsal fin short and small, behind the middle of

the body, nearly or quite over the ventrals
; adipose fin present ;

anal fin

low, rather long; caudal fin short, narrow, forked; pectorals rather small,

placed low. Pyloric coeca none. No air bladder. Luminous spots little

developed. Deep waters of the Atlantic and Pacific; resembling Sphyrcvna
in form and dentition. Species few. This genus is allied to Alepisaurus,

which, in the structure of the mouth, it much resembles, although differ-

ing in the development of its fins. (Sudis, a stake, an ancient name of the

Barracuda.)

a. Maxillary not reaching eye; dorsal rays 7 or 8. INTEEMEDIUS, 895.

aa. Maxillary reaching eye; dorsal rays 11. RINGENS, 896.

895. SUDIS INTERMEDIUS (Poey).

Head 5^ in total length ; depth 7
; eye 6| in head, 3$ in snout. D. 7 or

8; A. very long, its rays not counted; V. 10; P. 15; B. 8. Body com-

pressed. Bones of snout transparent ;
mouth large, its cleft not reaching

eye; jaws equal; maxillary parallel with premaxillary ; premaxillary
with 2 canines in front, its border with many small recurved teeth

;
lower

jaw with 2 similar canines and a dozen large lateral teeth
;
those of the

middle largest, curved like half a lance head, these alternating with small

teeth
;
no vomerine teeth

; palatine teeth large, curved, uniserial
; tongue

with teeth along its side
;
no scales present when first seen

;
lateral line

narrow, marked by elevations of the skin. Ventrals small, in middle of

length, before the dorsal; insertion of anal midway between ventral and
caudal

;
dorsal inserted midway between ventrals and anal

;
caudal short,

concave
;
no evident adipose fin. Flesh color, the sides silvery. One

specimen known, from Matanzas, Cuba. (Poey.)

Paralepis intermedius, POEY, Repertorio, u, 416, 1867, Matanzas.

896. SUDIS RINGENS, Jordan & Gilbert.

Head 4
; depth 16. D. 11

;
A. 25. Body very slender and elongate, com-

pressed. Head rather slender, anteriorly pointed and moderately depressed.
Mouth large, horizontal, the gape extending more than half length of

head. Margin of the upper jaw formed entirely by the very slender,

nearly straight premaxillaries, which are closely appressed to the long
and slender maxillaries

;
maxillaries extending to below the eye, nearly

as far as the mandibular joint; tip of upper jaw emarginate; tip of

lower jaw rather broad, turned up and fitting in the notch of the upper
jaw ; premaxillaries armed with a series of small, sharp, subequal, close-

set teeth, which are hooked backward; a long, slender canine in fronton
each side

;
lower jaw with about 10 sharp, slender teeth on each side,

these teeth very unequal, some of them short, 3 or 4 very long and canine-

like; near the front a fang-like tooth on each side, then a considerable

interspace, behind which the others are arranged partly in 2 rows;
most of these teeth, especially the inner and larger ones and the anterior
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canines, are freely depressible ;
a long series of teeth on the palatines, 1

or 2 of the anterior teeth on each side and 1 or 2 others long, slender, and

fang-like. Tongue free anteriorly, roughish, but apparently without
teeth. Scales very large, cycloid. Dorsal fin inserted somewhat behind
the middle of the body, at a distance of nearly 4 times its base in front

of the anal, its height a little greater than the length of its base; anal

fin anteriorly nearly as high as the dorsal, its posterior rays low
; pectoral

fins placed low, rather short, about as long as the maxillary ;
caudal fin

short, narrow, apparently forked; ventrals (lost in the type) probably
in front of the dorsal. Coloration light olive, the sides silvery, with dark

punctulations. Peritoneum silvery, underlaid by black pigment. Santa
Barbara Channel, California, the only specimen known taken from the

stomach of a hake (Merluccius}, itself found in the stomach of a long-finned

albicore (Germo alalunga"). (ringens, gaping.)
Stidis ringens, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1880, 273, Santa Barbara Channel.

(Type, No. 27401. Coll. Jordan & Gilbert); JORDAN & GILBERT, Synopsis, 277, 1883.

287. ARCTOZENUS, Gill.

Arctosenm, GILL, Proc. Ac. Nat. Sci. Phila., 1864, 188, (borealis).

Head elongate, conical, the snout attenuate, the jaws straight, the

lower mostly covered by the upper ;
teeth of lower jaw anteriorly slender,

recurved, and distant
; posteriorly small, acute, and close together. This

genus is closely related to Sudis, from which it differs mainly in the

absence of fang-like teeth. From Paralepis it differs in the position of

the ventral fins, which are entirely behind the dorsal. The known spe-
cies belong to the deep waters of Arctic America

; long, slender fishes

suggesting the Barracuda in outline, (ap/crof, northern
; ffvof, strange.)

a. Teeth comparatively strong ;
Atlantic species. BOREALIS, 897.

aa. Teeth comparatively weak; Pacific species. CORUSCANS, 898.

897. ARCTOZEXUS BOREALIS (Reinhardt).

Head 4; depth 12. B. 7; D. 8; A. 32; P. 11
;
V. 9. Snout as long as

rest of head
;
mandible included, its upturned tip fitting into an emargi-

nation of upper jaw. Teeth as in A. coruscans, but considerably stronger.
Pectoral and ventral fins small, the latter inserted behind the dorsal.

Color plain. Greenland
; occasionally southward to Cape Ann

;
scarce.

(borealis, northern.)
Paralepis borealis, REIXHARDT, Naturv. Math. Afhandl., vn, 115, 1832, Greenland; GONTHER,

Cat., v, 419,1864.

Arcto-enns borealis, GILL, Proc. Ac. Nat. Sci. Phila., 1864, 188.

Sudis borealis, JORDAN & GILBERT, Synopsis, 278, 1883.

898. ARCTOZEXUS CORUSCANS (Jordan & Gilbert).

Head 4
; depth 13. D. 8

;
A. 31

;
P. 11

;
V. 9

;
scales 60. Body very

elongate, of nearly uniform depth, the caudal peduncle very slender;
abdomen compressed. Head long; snout sharp, half length of head.

Eye large, high. Jaws equal ; maxillary reaching vertical from nostril
;

tip of lower jaw fitting into an emargination of premaxillaries ;
none
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of the teeth fang-like ; premaxillaries laterally with minute teeth
;

4 or 5 longer teeth in front
;
vomer with minute teeth

;
anterior palatine

teeth long, the posterior short; teeth of lower jaw slender, distant,

unequal. Scales deciduous, those of lateral line enlarged. Fins all very
small

;
ventrals entirely behind dorsal, their distance from front of orbit

twice that from base of caudal
;
distance from front of dorsal to base of

caudal half its distance from tip of snout; caudal widely forked. Dusky
olivaceous

;
sides of head silvery ;

bases of fins generally black
;
rami of

mandible each with a double series of minute phosphorescent spots.

Puget Sound; one specimen known, scarcely differing from the preced-

ing, the teeth a little weaker, (coruscans, sparkling.)

Paralepis coruscans, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1880, 411, Port Townsend.

(Type, No. 27171. Coll. Brown.)
Sudis coniscans, JORDAN & GILBERT, Synopsis, 278, 1883.

288. PARALEPIS, Risso.

Paralepis, Risso, Hist. Nat. Eur: Merid., in, 472, 1826, (coregonoides).

Head and body elongate, compressed, covered with deciduous scales,

those of the lateral line being the largest. Cleft of the mouth very

wide; maxillary developed, closely adherent to the intermaxillary.
Teeth unequal in size, some in the mandible and on the palatine bones

being rather larger than the others
; they are arranged in single series,

in the intermaxillary and mandible, on the palatine and pterygoid bones.

Eye large. Pectoral fins well developed ;
ventrals small, inserted at a

great distance from the pectorals, below or immediately behind or in

front of the dorsal fin
;
dorsal fin short, on the hind part of the body ;

adipose fin small
;
anal elongate, occupying the end of the tail

;
caudal

emarginate. Gill opening very wide, the outer branchial arch beset

with short, spine-like gill rakers; pseudobranchise well developed;

branchiostegals 7. Air bladder none. Pyloric appendages none, (napa,

near; /Wjf, scale; scales on side.)

899. PARALEPIS COREGONOIDES, Risso.

Head 4
; depth 12

; eye 5. D. 10
;
A. 23

;
P. 13

;
V. 9. Body elongate.

Head compressed. Snout long, conical
;

cleft of mouth moderate
;
max-

illary rod-like, adherent to premaxillary. Teeth in a single row in the

intermaxillary, a few enlarged anteriorly; also on palatines and ptery-

goids. Ventral fin very short, inserted below the anterior part of the

dorsal. Gill openings very large, free from the isthmus; gill rakers very

numerous, minute. Color silvery; slightly bluish upon the back
;
blackish

upon the belly on account of the transparency of the black peritoneum ;

along the lateral line there are some blackish dots
;

iris silvery ;
the

pupil blackish, silvery. Rare in the Mediterranean. The Albatross

obtained a specimen (No. 37860, U. S. N. M.) from station 2393, at a depth
of 525 fathoms. (Coregomis, the whitefish

; eZ<5of, likeness.) (Eu.)

Paralepis coregonoides, Risso, Hist. Nat. Europe Meridionale, in, 472, pi. vn, fig. 15, 1826, Nice;

GONTHBE, Cat., 419, 1864; GOODE & BEAN, Oceanic Ichthyology, 119, 1895.
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Family LXXXIV. STERNOPTYCHID^.

Fishes " with compressed ventradiform body, carinated contour, deeply
and obliquely cleft and subvertical mouths, whose upper margin is

constituted by the supramaxillaries as well as the intermaxillaries
;

branchiostegal arch near and parallel with lower jaw, scapular with an

inferior projection, and with one or more of the neural spines abnormally

developed, and projecting above the back in advance of the dorsal fin."

(Gill.) Genera 2, species about 10; deep-sea fishes, rising toward the

surface at night or in stormy weather. (Sternoptychidw, Giinther, Cat., V,

384, 1864, part group Sternoptychina.)

a. Projecting neural spine before dorsal single; spine-like abdominal outline nearly continuous

in a sigmoid curve; branchiostegals 5. STERNOPTYX, 289.

aa. Projecting neural spines, several constituting a saw-like ridge before dorsal; abdominal out-

line abruptly contracted before anal; branchiostegals 9. ABGYBOPELECUS, 290.

289. STERNOPTYX, Hermann.

Sternoptyx, HERMANN, Naturforscher, xvi, 8, 1771, (diaphand).

Trunk much elevated and compressed, the slender tail very short
;

abdominal outline nearly continuous, in a sigmoid curve
;

teeth of the

jaws in several series, the largest teeth in the inner row
;
a single spike-

like neural spine before dorsal
; branchiostegals 5. Otherwise essentially

as in Argyropelecus. (aTepvov, breast; TTTV^, fold or plait.)

900. STERNOPTYX DIAPHANA, Hermann.

B. 5
;
D. 9

;
A. 13

;
P. 10

;
V. 3. Depth equal to distance between tip of

snout and base of the very short tail. Interorbital space slightly con-

cave
; posterior limb of preopercle bordering hind part of orbit, and

descending very obliquely, ending in two points. Pectoral scarcely reach-

ing ventrals, which are very small. (Giinther.) Atlantic; occasionally

taken in the Gulf Stream, from Santa Cruz Island to the Grand Banks.

(diaphanus, dtaQavfa, transparent.)
Sternoptyx diaphana, HERMANN, Naturforscher, xvi, 8, 1771, Jamaica ; GUNTHER, Cat., v, 387,

1864; GOODE & BEAN, Bull. Mus. Comp. Zool., x, No. 5, 1883, 220.

Slernoptyx hermanni, LACEPEDE, Hist. Nat. Poiss., v, 613, 1803; after HERMANN.

290. ARGYROPELECUS, Cocco.

Argyropelecus, Cocco, Giorn. Sci. Sicil., fasc. 77, 146, 1829, (hemigymnus).

Pleurothyris, LOWE, Fishes of Madeira, 64, 1861, (olferai).

Body much elevated and compressed, passing abruptly into the short

tail
;
no scales, the skin covered with silvery pigment ;

series of luminous

spots along the lower side of the head, body, and tail. Head large, com-

pressed, and elevated, the bones thin, but ossified. Cleft of mouth wide,

vertical, the lower jaw prominent. Margin of upper jaw formed by the

maxillary and premaxillary, both of which have a sharp edge which is

beset with minute teeth
;
lower jaw and palatine bones with a series of

small curved teeth. Eyes large, very close together, lateral, but directed

upward. Angle of preopercle with a spine usually directed downward.
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Pectorals well developed ;
ventrals very small. Humeral arch and pubic

bones prolonged into flat pointed processes, which project in the median
line of the belly ;

a series of imbricated scales from the humeral bone to

the pubic spine, forming a ventral serrature. Dorsal fin short, median,

preceded by a serrated, osseous ridge, consisting of several neural spines

prolonged beyond the muscles; adipose fin rudimentary ;
anal fin short

;

caudal forked. Gill opening very wide, the outer branchial arch extend-

ing forward to behind the symphysis of the lower jaw, and beset with

very long gill rakers
; branchiostegals 9, the arch near lower jaw and

parallel with it; pseudobranchise and air bladder present. Four pyloric
coeca. Small pelagic fishes found in most seas, coming to the surface at

night, descending into deep water by day. (upyvpoq, silvery ; TTE?U:KVG,

hatchet.)
a. Anal rays 11; no spines along lower sides of caudal peduncle.

6, Pectoral fin nearly reaching anal. HEMIGYMNUS, 901.

bb. Pectoral fin reaching ventrals. OLFERSI, 902.

901. ARGTROPELECUS HEMIGYMNUS, Cocco.

B. 9
;
D. 7 or 8

;
A. 11

;
P. 9

;
V. 5. Depth of body equal to distance

between gill openings and base of caudal
; posterior corner of mandible

and angle of preopercle each with a small triangular spine ;
tail without

spines; pectoral fin nearly reaching anal. Length 2 inches. (Giinther.)
Atlantic and Mediterranean in deep water

;
occasional in the Gulf Stream,

off southern New England. (////<-, half
; -yv/uvbc, naked.) (Eu.)

Argyropelecus hemigymnus, Cocco, Giorn. Sci. Sicil., fasc. 77, 146, 1829, Coast of Italy; CUVIEB
& VALENCIENNES, Hist. Nat. Poiss., xxn, 398, 1849; GUNTHER, Cat., v, 385, 1864; GOODE &
BEAN, Bull. Mus. Comp. Zool., x, No. 5, 1883, 220.

Slernoptyx mediterraneus, Cocco, Giorn. Faro de Messina, iv, 7, 1838, Coast of Italy.

902. ARGYROPELECUS OLFERSI (Cuvier).

B. 9; D. 9
;
A. 11; P. 10; V. 6. Depth nearly or quite equal to distance

from shoulder to root of caudal
;
tail as deep at base as long. Mandible

with a short, flat spine at its posterior corner; preopercle spine directed

downward
;
tail without spines ; pectoral fin reaching ventrals. (Giin-

ther.) Open Atlantic; coast of Norway to Brazil and Cape of Good Hope,
occasionally taken in the Gulf Stream from the Grand Banks southward.

(Named for J. F. M. von Olfers, who sent specimens from Brazil to the

Museum of Paris.) (Eu.)

Slernoptyx olfersi, CUVIER, Regne Animal, Ed. 2, n, 316, 1829, near Cape of Good Hope.
Argyropelecus durvillii, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxn, 405, 1849, open Atlantic.

Argyropelecus olfersi, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xxn, 408, 1849; GUNTHER, Cat.,

v, 386, 1864; LILLJEBORG, Sveriges Fiskar, vi, 3, 1889.

Pleurothyris olfersi, LOWE, Fishes Madeira, 64, 1861.

Family LXXXV. IDIACANTHID^E.

Fishes eel-like in form "with spiny processes from anterior portion of

vertebrae projecting through the skin of the body. Pectorals absent.

Body naked. Dorsal fin beginning in advance of the vent." (Gill.) One

genus with 3 species known ; deep-sea fishes, eel-like in appearance.
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291. IDIACANTHUS, Peters.

LKacanttius, PETERS, Monatsber. Akad. Wies. Berlin, 1876, 846, (fasciola).

BatlujopMs, Gi:

NTHER, Ann. Mag. Nat. Hist., 1878, 181, (ferox).

Body snake-like, very slender and elongate, scaleless. Vent very far

back. Head large, compressed, the snout moderate, the cleft as long as

head. Teeth extremely large, numerous, unequal, fang-like, depressible,

present on jaws, vomer, and palatines. Eye small; opercles narrow.

Hyoid bone with a long barbel. Dorsal long and very low, extending
from above ventrals nearly to caudal

;
the rays simple, each one placed

behind a pair of spine-like processes; no adipose tin; no pectorals; ven-

trals median. A luminous organ above middle of upper jaw and a series

of luminous dots along side of belly and on outer ray of ventral and on

tail. Gill openings very wide; branchiostegals short, numerous. Gills

4; no pseudobranchi*. Vertebrae numerous, 67 in Idiacanthus ferox. Three

species known. (Idtos, peculiar; a/cavfla, spine.)

a. Dorsal fin inserted opposite root of ventrals; anal rays 45. FEROX, 903.

au. Dorsal fir. inserted well in advance of ventrals; anal rays about 35. ANTROSTOMUS, 904.

903. IDIACANTHUS PEROX (Gunther).

D. 60
;
A. 45

;
V. 6. Vertebra) 67. Vent in sixth eighth of total length.

Dorsal inserted opposite ventrals. Color black. North Atlantic, nearly

midway, in 2,750 fathoms. One specimen, 8 inches long. (Gunther.)

(ferox, fierce.)

Bathyophis ferox, GUNTHER, Ann. Mag. Nat. Hist., n, 1878, 181, North Atlantic.

Idiacanthus ferox, GUNTHER, Deep-Sea Fishes Challenger, xxn, 216, 1887.

904. IDIACANTHUS ANTROSTOMUS, Gilbert.

Head 12; depth 16. D. 57; A. about 35. Abdomen much dilated,

abruptly constricted immediately behind the ventral fins, and much nar-

rowed anteriorly, the depth again increasing to occiput. Greatest depth

immediately in front of veutrals. Maxillary reaching edge of gill cover.

Teeth in a single series in each jaw, readily depressible, varying greatly
in length ;

teeth in the upper jaw arranged in groups of 4 or 5, the

anterior member of each group being very short, the others rapidly

increasing backward, the posterior tooth very long ;
lateral teeth in

mandible inserted at the extreme outer edge of the jaw, the anterior teeth

inserted farther inward; thus the last of the anterior teeth are distinctly

within the first of those on sides of jaw ;
a single small tooth on each

side of vomer, and 2 or 3 posteriorly on palatines ;
3 pairs of teeth

directed backward from near tip of tongue. Eye over first third of

length of maxillary ;
lower jaw much longer than the upper. Barbel i

longer than the head, expanded near its tip, and again narrowed as in I.

ferox. Dorsal beginning well in advance of ventrals, its distance from

tip of snout 3 in total length; anterior rays distant, the membrane
from one ray reaching only to basal portion of the succeeding ray ;

each

ray starting behind a pair of short spinous projections which diverge back-

ward, the fin when depressed lying in the groove formed by these diverg-

ing pairs of spines ;
caudal forked, the rudimentary rays extending well
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forward on caudal peduncle, nearly meeting posterior rays of dorsal and
anal

;
vent immediately in front of anal fin, far behind the dilated ab-

domen, its distance from end of caudal 3^ in total length ;
anal similar to

dorsal
;
ventrals about f length of maxillary, very slender, apparently

of 5 or 6 slender rays, inserted much nearer front of anal tlian head, their

distance from anal about half their distance from tip of snout. Black, the

mandible lighter, the base and terminal portion of barbel and the caudal

translucent. No evident phosphorescent spot on cheek
;
4 series of minute

phosphorescent dots on abdomen, the lateral series extending but a short

distance behind ventrals, the median series uniting to form a single row
behind these fins. Length 4 inches. Off the coast of Southern Cali-

fornia in 603 fathoms, (avrpov, cavern; rr6//a, mouth.)
Idiacanllnts antrostomm, GILBERT, Proc. U. S. Nat. Mus., 1890, 54, Albatross Station 2980, in 603

fathoms, off southern California. (Type, No. 44286. Coll. Gilbert.)

Order U. LYOPOMI.

This group, which contains the single family of Halosauridw, is thus

defined by Gill :

Scapular arch constituted by proscapula, posterotemporal and post-

temporal, the post-temporal discrete from side of cranium and impinging
on supraoccipital ; hypercoracoid and hypercoracoid lamellar

;
a foramen

in upper margin of hypocoracoid; mesocoracoid absent; actinosts nor-

mal; cranium with the condyle confined to basioccipital. Opercular

apparatus characteristic, the preopercle entirely detached from the sus-

pensorium (rudimentary and connected only with the lower jaw) ; oper-
culum normally connected, subopercle enlarged and partly usurping the

usual position of the preopercle, in company with the suborbital chain

which is extended backward to the opercular margin; bones of jaws,

palatines, and pterygoid complete and normal
;
anterior vertebrae sepa-

rate
;
ventrals abnormal. (Lyopomi, Gill, American Naturalist, Novem-

ber, 1889, 1016.) (Aw, loose; 7rti/j.a, operculum.)

Family LXXXVI. HALOSAURID^E.

Body elongate, compressed anteriorly, tapering into a very long and
slender tail, which becomes compressed and narrowed into a sort of fila-

ment. Abdomen rounded. Scales rather small, cycloid, deciduous; sides

of head scaly ;
lateral line present, running along the sides of the belly,

its scales in the known species enlarged, each in a pouch of black skin

with a luminous organ at its base. No barbels. Head subconical,

depressed anteriorly, the flattened snout projecting beyond the mouth.

Mouth inferior, horizontal, of moderate size, its anterior margin formed

by the premaxillaries, its lateral margin by the maxillaries, which are of

moderate width. Teeth small, in villiform bands, on the jaws, the rudi-

mentary palatines and pterygoids ;
none on vomer and tongue. Eye rather

large. Facial bones with large, muciferous cavities. Opercular appara-
tus peculiar, the preopercle entirely detached from suspensorium, rudi-

mentary, and connected only with lowerjaw ; opercle normally connected
;
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subopercle enlarged and partly usurping the usual position of the pre-

opercle, in company with the suborbital chain, which is extended back-

ward to the opercular margin. Bones of head unarmed. Gills 4, a slit

behind the fourth. Pseudobranchia) none
; gill rakers short

; gill mem-
branes separate from the isthmus. Branchiostegals numerous (about 14).

Dorsal fin short, rather high, inserted behind ventrals and before vent;
no adipose fin

;
no caudal fin

; anal fin extremely long, extending from

vent to tip .of tail (its rays about 200 in number) ;
ventrals mod-

erate, not very far back
; pectorals rather long, narrow, inserted

bigh. No axillary scales. Shoulder girdle weak, its uppermost bone

(supraclavicle or post-temporal) touching the cranium at the nuchal

region, but not connected with it laterally. Air bladder large, simple.
Stomach co3cal

; pyloric coeca in moderate number
;

intestines short.

Ovaries not closed. Vertebrae very many, 60 -f x. Three genera, with

about 10 known species. Fishes of the deep sea. (Halosauridce, Giinther,

Cat. vn, 482, 1868.)

a. Ventrala normal; no second dorsal fin.

b. Vertex covered with scales; scales of lateral line scarcely enlarged; snout obtusely

rounded; anal high. HALOSAURUS, 292.

bb. Vertex scaleless; scales of lateral line enlarged, provided with photophores; snout

pointed; anal moderate. ALDROVANDIA, 293.

292. HALOSAURUS, Johnson.

Halosaurus, JOHNSON, Proc. Zool. Soc. London, 1863, 406, (otrem).

Ventrals normal; no second dorsal fin; anal high. Snoub obtusely
rounded. Head without angular ridges. Vertex covered with scales.

Scales of lateral line scarcely enlarged. Characters otherwise included

above, (u^c, sea; aavpos, lizard.)

a. Preoral portion of snout equal to half its length. Height of body nearly equal to half

length of head and ^ of total; diameter of eye f postorbital portion of headandmuch

greater than width of interorbital epace; about 60 scales in lateral line in front of

vent. OWENI, 905.

aa. Preoral portion of snout less than half its length; height of body about % length of head

and ^5 of total; diameter of eye half length of postorbital portion of head (which is

equal to that of snout), and much greater than width of interorbital space; about 67

scales in lateral line in front of vent. GUNTHERI, 906.

905. HALOSAURUS OWENI, Johnson.

Head 7i. B. 14; D. 11; A. 191; P. 11; V. 10; scales about 14-170-6.

Height 14^ in total length ; eye 2 in snout, 5 in head, reaching to profile;

snout produced, its preoral portion being nearly \ its length. Eye rather

large, postocular portion of head, and much more than width of inter-

orbital space ; maxillary reaching vertical from front of eye. Length
of head more than its distance from ventral fin, the base of which is

entirely in front of and somewhat remote from base of dorsal
; pectoral

fin with narrow base, very long, extending nearly to root of ventral.

Scales of lateral line scarcely larger than the others, without phospho-
rescent organs being visible in the only specimen known

;
anterior por-

tion of dorsal fin covered with small scales ; anal fin scaleless. Brownish
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silvery on abdomen. (Giinther.) Interorbital space less than long diam-

eter of eye. Snout scaleless. Mouth moderate, not nearly reaching tip

of snout. Dorsal fin over the space between ventral fins and vent
; longest

dorsal rays (second and third) t\vice as long as base of fin; pectorals

scaleless, longer than ventrals; ventrals scaly. Vent in anterior half of

total length, no anal papilla; base of anal scaly; caudal of 2 hair-like

rays. Lateral line very low down and disappearing posteriorly. Pyloric

cceca 12, small. Air bladder 5 inches long and with a delicate silvery

coat. Intestine straight. Peritoneum black anteriorly, posteriorly with

patches of black lines on a pale ground. The first individual obtained

was caught in February, a female with eggs, in 2 masses lying side by
side, 5i inches long, not covered with a sac. (Johnson.) Middle Atlantic,

the type from Madeira. Two specimens, 16i inches and 21 inches in length,

were obtained by the Albatross at Station 2181, in 693 fathoms. Others

obtained by the Blalce at Stations LXVII, 128-240 fathoms, and LXVIII,
243-458 fathoms, off Guadeloupe and Santa Lucia. (Named for Prof.

Richard Owen, the distinguished anatomist.)
Halosaurus oweni, JOHNSON, Proc. Zool. Soc. Loud., 1863, 406, pi. xxxvi, fig. 2, Madeira ;

GOODE

& BEAN, Oceanic Ichthyology, 131, 1895.

906. HALOSAURUS GUNTHERI, Goode & Bean.

D. 11; P. 16; V. I, 9; scales 15-X-5; eye 5. Vertex scaly. Snout pro-

duced, its preoral portion contained 2& times in its length. Eye large, 2

in snout, 2 in postocular portion of the head, and much wider than inter-

orbital space; maxillary reaching nearly to front margin of eye. Length
of head less than its distance from root of ventral, the origin of which is

slightly in front of that of dorsal, the origin of the dorsal being over pos-
terior portion of root of ventral, and also over the thirty-first scale in

the specialized lateral line; two scales between lateral line and origin
of ventral; ventral broad, slightly longer than longest dorsal; pectoral
fin moderate, extending less than halfway from its own base to root of

ventral, 2 in head. Scales on the lateral line not much enlarged, 67 in

advance of vent ;
base of dorsal and anal scaly. Color brownish

;
under

surface of head lighter. A single specimen was obtained by the Albatross

from Station 2722, 39 13' N., 72 W., at a depth of 594 fathoms. (Goode
& Bean.) (Named for Dr. Albert Giinther.)
Halosaurus guntheri, GOODE & BEAN, Oceanic Ichthyology, 131, 1895, Gulf Stream. (Type, No.

38070. Coll. Albatross.)

293. ALDROVANDIA, Goode & Bean.

Aldrovandia, GOODE & BEAN, Oceanic Ichthyology, 132, 1895, (roslrala).

Ventrals normal
;
no second dorsal fin

;
vertex scaleless

;
scales of

lateral line enlarged, provided with photophores. Head with pointed
snout and prominent lateral ridges. Anal fin moderate, high, its height
^ to i that of dorsal. (Named for Ulysses Aldrovandus, of Bologna, the

founder of the first natural history museum.)
a. Snout much produced (length equal to or greater than distance from eye to root of pecto-

ral) ; preoral portion of snout exceeds % its length ;
diameter of eye considerably less

than width of interorbital space. Twenty-four scales in lateral line in front of vent.

BOSTRATA, 907,
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oo. Snout moderately produced (its length not exceeding postocular portion of head).
6. Preoral portion of snout contained 3 times in its entire length ;

diameter of eye %
width of interorbital space (f postocular portion of head). About 26 scales in lat-

eral line in front of vent. MACROCHIRA, 908.

66. Preoral portion of snout3% in its length ;
diameter of eye less than % width of inter-

orbital space (5 in postocular portion of head). GOODEI, 909.

666. Preoral portion of snout 2% in its length ;
diameter of eyo exceeds width of inter-

orbitul space (= 2% in postorbital length of head). Dorsal origin behind root

of ventral. Eighteen to twenty scales in lateral lino in front of vent ; slender,

depth 20% in total length. GRACILIS, 910.

6666. Preoral portion of snout about 2 in its length ;
diameter of eye equal to width of

interorbital space (2 in postorbital length of head). Dorsal origin over base of

last rays of ventral. Twenty-seven scales in lateral line in front of vent
;

stout, depth 15 in total length. PALLIUA, 911.

907. ALDROVANDIA ROSTRATA (Gunther).

Head 8, much exceeding height of body. D. 9
;
V. 9

;
B. 9. Scales

13-24-6. Snout very much produced, spatulate, its preoral portion being
more than | its length. Eye of moderate size, its length being of

postocular portion of head, and considerably less than width of interorb-

ital space. Maxillary scarcely reaching front margin of eye. Length
of head a little more than its distance from root of ventral, which is

nearly entirely situated before the dorsal. Nearly all the scales are lost,

but some of the lateral line remain
; they are much larger than the other

scales
;
and on the tail, where the lateral line approaches the lower

profile, these larger scales fill up all the space between the lateral line

and the anal fin. Bones of head very thin
; operculum smooth, covered

with a very fine membrane. Lower part of side of head occupied from

the snout to gill opening by two exceedingly wide muciferous channels,
of which one takes its origin on the preorbital, the other on the mandible,
and which open behind at the gill opening by a common and very wide

aperture. Branchial apparatus as in the other species. Dentition very
similar to that of Aldrovandiamacrochir, but the palatine patches crescent-

shaped and rather widely separated from pterygoid band. Scales of lateral

line about 3 times size of others, and about 24 in number between gill

opening and vent, each bearing a luminous organ, vertically elongated
and rhombic, but not extending to upper and lower margins of scales.

Light colored, lower part of head and gill cover black
;
abdominal region

blackish. Length 20 inches. One specimen, from Challenger Station 63,

mid-Atlantic. (Gunther.) (rostratus, long-nosed.)

Halosaurus roslratus, GUNTHER, Ann. & Mag. Nat. Hist., 1878, n, i52, mid-Atlantic; G(JNTHER,

Challenger Keport, xxn, 241, pi. LIX, fig. D, 1887.

Aldrovandia rostrata, GOODE & BEAN, Oceanic Ichthyology, 132, 1895.

908. ALDROVANDIA MACROCHIR (Gunther).

B. 12
;
D. 13

j
V. 10

j
P. 11-13. Scales 14 x 5. Snout moderately produced,

the preoral portion forming only i of its length. Eye rather small, i of

postocular portion of head, and \ width of interorbital space. Maxillary

reaching to front margin of eye ; length of head more than its distance

from root of ventral, the origin of which is immediately in front of that

F . N . A. 40
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of dorsal
; pectoral fin with narrow base, very long, extending nearly to

root of ventral. Scales of lateral line larger than others, more or less

hidden in a pouch of black skin, with a phosphorescent organ at base of

free portion ;
these large scales continued for some length on the tail

and cover base of anal fin, which, like the dorsal, is covered in its basal

half with small scales
;
head naked

; upper portions of gill cover and

cheek covered with scales similar to those of body. Band of premax-

illary teeth broader than maxillary band
; palatine teeth in two separate

patches, each being of an oval shape, with the pointed end directed for-

ward; pterygoid teeth in a very narrow band, which extends far back-

ward in cavity of mouth; basibrancbials with a long and broad band.

Four well-developed gills. Outer branchial arch with 14 widely-set gill

rakers, of which the middle ones are slender and as long as eye, the others

becoming shorter toward end of series. Uniform black. Common in

the central parts of the Atlantic
;

first discovered by the Challenger off

the Strait of Gibraltar, Station V, depth 1,090 fathoms, one specimen,
21 inches long ;

near Marion Island, Station 146, depth 1,375 fathoms,
four specimens, 18 to 20 inches long. Specimens also obtained by the

Blake, at Station cccvin, at a depth of 1,242 fathoms, and Station

cccxxv, at a depth of 647 fathoms, (^a.-cpof , long ; ^e/'p, hand.)

Halosaurus macrochir, GtJNTHER, Ann. & Mag. Nat. Hist., n, 1878, 251, between Cape of Good

Hope and Kerguelen Island.

Aldrovandia macrochira, GOODE & BEAN, Bull. Mus. Comp. Zoo'!., x, No. 5, 219, 1883.

909. ALDBOVANDIA GOODEI (Gill).

B. 12
;
D. 1-10, 11

;
V. I, 8. Snout moderately produced, its preoral

portion forming f of its own length ; eye small, equal to about j of post-

ocular portion of head, and measuring a little less than i of width of

interorbital space. Head longer than distance between it and root of

ventral. Maxillary reaching vertical of front margin of eye. Dorsal

entirely behind ventrals
;
anal commencing as far behind root of ventrals

as the latter are behind the preoperculum ; pectorals nearly reach back-

ward to the ventrals. Squamation similar to that of A. macrochir. The

type of this description was obtained by the Albatross at Station 2037, at

a depth of 1,731 fathoms. Others were obtained from Stations 2051, 1,106

fathoms; 2035, 1,362 fathoms; 2052, 1,098 fathoms. (Goode & Bean.)

(Named for George Brown Goode, one of the most accomplished and

scholarly'of contemporary ichthyologists, joint author of the Oceanic

Ichthyology, from which our accounts of the deep-sea fishes are largely
derived. )

Halosaurus goodei, Gin, Proc. U. S. Nat. Mus., 1883, 257, Gulf Stream, off Carolina. (Type,

No. 33281.)

Aldrovandia goodei, GOODE & BEAN, Oceanic Ichthyology, 133, 1895.

910. ALDBOVANDIA GBACILIS, Goode & Bean.

Head 8
; depth 20

; eye 3 in snout, and about 2 in postorbital part
of head. Very slender, resembling Aldrovandia roslrata, from which it
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differs in having a larger eye, a smaller number of modified scales in

lateral line, and in having the vent placed more posteriorly. Distance

from end of mouth to tip of snout nearly \ of head; length of snout a

little greater than length of mandible
;
width of interorbital space about

i snout and length of eye ;
maxilla extending slightly beyond anterior

margin of eye ;
the mandible a little behind end of eye. A few scales in

several series behind the eye. Mouth rather large. Teeth on the pre-

maxillaries and mandible in somewhat broader bands than those on the

maxilla; vomerine patches broad, well separated in front. Tip of tongue
free. Integumentary flap not extending much beyond margin of sub-

opercle. Branchiostegals 10
; gill rakers 2 above, 12 below, the longest

scarcely half as long as eye. Distance of dorsal from tip of snout 2 in

head, length of base f height of body ; longest ray 2| in head and nearly

equal to height of body ;
about 34 rows of scales in front of dorsal. Ven-

tral entirely in advance of dorsal, its distance from end of head (2 inches)

equal to distance from tip of mandible to end of head. Length of

ventral (f inch) about equal to that of dorsal base, or twice length of

eye; origin of ventral about under twenty-eighth row of scales
;
distance

of vent from origin of the ventral greater than length of head, close

to anal origin ;
distance from the dorsal origin to that of the anal (26

inches) 3 times length of dorsal base. Nine or ten enlarged scales in lat-

eral line in front of the ventral origin and about the same number between

ventral and vent. Dorsal scaly less than \ its height ;
about 12 rows

of scales between the dorsal origin and lateral line, and only about 2

rows below lateral line.

Scales silvery, the light orange-brown body color showing through
them

; branchiostegal membrane bluish
;
inner surface of gill covers

nearly black; inside of mouth bluish. Three specimens known, one

obtained by the Blake, at Station LXX, off Guadeloupe, 769 fathoms
;

one at Station 2380, by the Albatross, from which the present description
is drawn, and another at Station 2381 by the same vessel. Station 2380

is in N. latitude 28 02/
30", W. longitude 87 43' 45", from 1,430 fathoms.

Station 2381 is in N. latitude 28 05' 00", W. longitude 87 56' 15", 1,330

fathoms. This species may be identical with Aldrovandia johnsoniana,

Vaillant, from off the Canaries and the coast of Africa, but the types of

the latter species were badly mutilated. (Goode& Bean.) (gracilis, slender.)

Aldrovandia gracilis, GOODE & BEAN, Oceanic Ichthyology, 134, 1895, off Guadeloupe, and in

the Gulf Stream. (Co-type, No. 44327. Coll. Albatross.)

911. ALDROVANDIA PALLIDA, Goode & Beau.

Head 7f ; depth 15. Head naked, with the exception of a patch of

scales beginning behind eye, its greatest width nearly equal to i width

of body. Eye midway between tip of snout and head, its long diameter

equal to i length of snout, also equal to interorbital width. Nostrils

close to front of eye, the anterior in a short tube, which ends in a little

pointed flap ;
the posterior larger, nearly elliptical in shape ;

distance

from front margin of mouth to tip of snout nearly i length of snout.

Maxillary extending to below front of eye. Teeth in broad, villiform
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bands on intermaxilla, mandible, and voraer
j
in narrower bands on max-

illa and palatines. End of tongue barely free. Integumentary flap pro-

jecting beyond margin of suboperculum. Dorsal beginning about over

end of the base of ventral, its distance from tip of snout a little more
than twice length of head

; length of its base nearly equal to greatest

depth of head
;
basal half of the fin profusely covered with scales

;
it

consists of 2 simple and 9 divided rays. Longest dorsal ray (1 inches)

equals f greatest height of body, last ray % as long as third. Ventral dis-

tant from the snout a space about equal to twice head; it consists of 2

simple and 1 divided rays, the longest equal to base of dorsal; pectoral

placed above middle of body, not far from head, its length equal to \
distance of its base from origin of ventral, and reaching to about seven-

teenth row of scales. Vent under sixty-third scale of lateral line
;
about

12 rows of scales between origin of dorsal and lateral line and about 2

rows between lateral line and origin of ventral
;
lateral line composed of

enlarged and modified scales, becoming obliterated about middle of tail;

15 or 16 of these enlarged scales between head and origin of ventral
;

about 27 between vent and head
;
distance from origin of ventral to anus

(3 inches) nearly equal to head. Anal rays about 166, their origin not far

behind vent; caudal, which is long and slender, with about 4 rays ; pec-
toral 13. Membrane covering anal rays scaled throughout almost its entire

length. Gill rakers rather short and few, 3 -j- 12. Color of scales a light

silvery gray, through which the body color appears as a light orange-

brown; branchiostegal membrane and opercular bones bluish; inside of

gill covers very dark blue. The type, a specimen two feet long, taken
in the Gulf of Mexico, 24 36' N., 84 05' W., by the Blake at Station 173,

at a depth of 955 fathoms. Many others were obtained in the Gulf Stream,
in depths ranging from 679 to 1,430 fathoms, by the Albatross. (Goode
& Bean.) (pallidus, pale.)

Aldrovandia pallida, GOODE & BEAN, Oceanic Ichthyology, 134, 1895, Gulf of Mexico. (Co-type,

No. 38140. Coll. Albatross.)

Order V. HETEROMI.

(THE SPINY EELS.)

The Notacanihidce* are separated from the other physostomous fishes by
Gill, to form an order which he thus defines :

* Some recent American authors have placed the Notacanthidse with the physoclystous family
of Mastacembelidse in the order Opisthomi of Cope, originally framed for the latter. There seems,
however, to be no evidence, as Dr. Vaillant has lately noted, of affinity between the Mastacembe*
lidse and the Notacanthidse. Vaillant calls attention to the presence of an air duct in Notacanthus,
and places the family among the Ganoids, between the Sturgeons and the Eels. According to
Vaillant (Exped. Sci. Travailleur et Talisman, 324) the dorsal spines in Notacanthm differ widely
from those of Teleostean fishes in having but a single nourishing canal instead of two. He finds
these spines homologous with the plates of sturgeons or rather with the pinnules of the Ganoid
genus Polypterus, instead of with the spines of the physoclystous fishes. Vaillant also findsmany
of the skeletal characters of Notacanthus very primitive, suggesting Ganoid affinities. At the
same time, the simple air bladder, the absence of spiral valve in the intestines and of multiplied
valves in the heart seem to ally Nolacanthus rather to the Isospondyli or the Eels. Giinther
places it among the Physostomi between the Halosauridse and the eels, but does not regard it as

having close affiuities with either.
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"
Scapular arch formed by the proscapula and post-temporal, the latter

detached from the side of the cranium and impinging on the supraoccipi-
tal. Hypercoracoid and hypocoracoid coalescing in a single lamellar

imperforate plate ;
actinosts normal. Cranium with the condyle confined

to the basioccipital ; exoccipital coalesced with epiotics and opisthotics.

Vomer obsolete
; opercular apparatus complete; preopercle slightly con-

nected with suspensorium ;
suborbitals suppressed; jaw bones com-

plete and little aberrant
; palatines and pterygoids well developed ;

anterior vertebra* separate; veiitrais abdominal." Air bladder with a

duct. The character of having the scapular arch free from the cranium
and attached to the anterior vertebrae, shared by these fishes with the

eels and several other groups may be, in the different cases, of independent

origin, and is probably not indicative of any special affinity. (erepof, dif-

ferent
; 4"0f, shoulder.) (Heteromi, Gill, American Naturalist, November,

1889, 1016).

a. Jaws normal; dorsal spines separated; both jaws with teeth. NOTACANTHIDJE, LXXXVII.

aa. Jaws forming a suctorial mouth, with modified rami; no teeth. Dorsal spines close

together', united by membrane to form a high triangular fin.

LlPOGENYIDAC, LXXXVIII.

Family LXXXVII. NOTACANTHID^E.

Body elongate, somewhat compressed, ending in a band-like, tapering
tail. Scales small, cycloid. Dorsal represented by a series of short spines
with few or no soft rays. Anal fin of many rays, the anterior ones being

spinous; ventrals abdominal, with more than five soft rays, and usually
one or two spines. Jaws normal

;
mouth inferior, the snout projecting

beyond it, the lower jaw meeting the palate as in sharks. Jaws and

palatines armed with a series of close-set teeth
; palatines movable

;

vomer wanting. A sharp spine more or less hidden by the fleshy folds of

the lips at angle of mouth, on each side. Shoulder girdle loosely sus-

pended to the skull by ligaments. Air bladder present, with a pneumatic
duct.* Gills 4; gill openings wide, not restricted above, the membranes

separate, free from the isthmus. Pseudobranchia? absent. Gill rakers

long and slender. Ovaries without oviducts. Deep-sea fishes, found in

most seas. Genera about 5
; species about 12. This is an archaic group,

and, as already stated, its relationships are still doubtful. (Notacanthi,

Giinther, Cat., m, 544, 1861.)

NOTACANTHIN^E:

a. Dorsal spines 6 to 12; teeth in upper jaw compressed and obliquely triangular.

b. Origin of spinous dorsal far in advance of vent; mouth lateral with the lip continuous.

NOTACANTHUS, 294.

POLYACANTHONOTINjE :

rtrt. Dorsal spines 27 to 38. Teeth in jaws erect, fine; ventrals separated.

c. Snout not very elongate, not proboscis-like; dorsal and anal spines low and strong, the

latter 50 or more in number; lateral line straight. MACDONAUMA, 296.

* According to Vaillant; Giinther, however, does not find a duct in Notacanlhus sexspinis.
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294. NOTACANTHUS, Bloch.

Noiacanthus, BLOCH, Abhandl.* Bohmischen Gesellsch. Wissenschaft, i, 278, 1787,

Acanthonotm, BLOCK, Ichthyologia, xn, 113, 1797, (nasus).

Campylodon (FABRICIUS, 1798), KEINHARDT, Vid. Selsk. Afh., 120, 1838, (fabricii).

Dorsal spines 6 to 12. Teeth in upper jaw compressed, obliquely

triangular. Lip normal, continuous. Ventrals connate or confluent.

Characters otherwise included above.

a. Body much higher over ventrals than over pectorals, and comparatively short. Lateral

line following profile of back in front of dorsal spines, then sinking to median line of

body.

b. First dorsal spine behind vertical from axil of ventral. D. X to XI
; A. XIII to XIV.

CHEMNITZII, 912.

bb. First dorsal spine in front of vertical from insertion of ventral. D. XI
;
A. XVII.

ANALI8, 913.

oa. Body little higher over ventrals than over pectorals, and comparatively elongate.

c. Lateral line slightly arched above pectoral, sinking to median line of body in advance

of first dorsal spines. Last dorsal spine over fifth from last anal spine ; fins low; D.

X
;
A. XIX. PHASGANORUS, 914.

912. NOTACANTHUS CHEMNITZII,t Bloch.

Head 8; depth 10. D. XI; A. 15+ 118; P. 19; V. 3 + 7, left side,

(8 right side). Branchiostegals 8 or 9. Body elongate, its greatest height

* Concerning this rare and almost forgotten paper of Dr. Bloch, our friend Dr. Franz Hilgen-
dorf of the University of Berlin, writes us:
" tlber zwey merkwiirdigen Fischarten von Herrn D. Bloch." "

Abhandlungen der Bohmis-
chen Gesellschaft der Wissenschaften," auf das Jahr 1787. oder Drrtter Theil, Prag u. Dresden,
1788, pp. 278-282.
Der erste der beiden Fischeist "Der Hackelriicken, Notacanthus chemnitzii, zehn Hackelnam

Riicken. Notacanlhus aculeis decem dorsalibus."
Bloch schreibt hier, Noiacanthus, nicht Notocanthus (wie in der deutschen Ausgabe seiner

Naturgeschichte der Auslandischen Fische, 1795) oder Acanthonotus (wie in der franzb'sischen

Ausgabe, 1797,; dieser letzeu Schreibweise folgt Bloch-Schneider.
Im Texte der Abhandlung sagt Bloch, dass er das Exemplar von Chemnitz in Kopenhagen

erhielt uud dass der Fisch "ist ein Bewohner dea Nordmeers." Die farbige Tafel weicht mehr-
fach ab von der Tafel 431 der Naturgeschichte Ausliindische Fische. So ist die Caudalis von der
Analis durch eiue Liicke getrennt. Die Pectoralis ist kiirzer gezeichnet ;

es sind Zahlen beige-
setzt; beide D. "I0,"unter der P. "17," unter der A. Ty5 . Im Texte sagt er "An diesem
Fische sieht man nur 6 Flossen wahr, 2 an der Brust

;
ebensoviel am Bauche, am After und

Schwanze, an jedem eine. In der Pectoralen fiosse zahle ich 17, in der Bauchflosse 8, uud in der
Schwanzflosse 9 vielverzweigte Strahlen. Die Afterflosse aber hat 13 Stachlichte und 113
einfache Strahlen." Die sonstige Beschreibung ist kurz und nichts wichtiges bringend.
Merkwiirdig ist, dass Bloch in der Naturg. Ausl. Fische diese erste Arbeit nicht erwahnt und

den Notocanthus als ein neues Genus wieder auffiihrt. Es entsteht die Frage ob iiberhaupt sein

N. chemnitzii dasselbe sein soil wie der angeblich aus Indien stammen de nasus.

Das Berliner Museum hat nur ein Exemplar von Bloch. Ich habe es neulich auf Goode's
Wunsch nachuntersucht. Mcine Zahlen sind Rad. Branch. 8-9. D. V- ; A. ^ ; C. ?

;
P. 19

;

V. f-8. Die P. ist abgestossen und vielleicht schon bei Bloch's Lebezeiten so gewesen.
Ich mochte glauben, dass die friihere Zeichnung mangelhafter war, und dass beiden Publica-

tionen dasselbe Exemplar zu Grunde lag. Vielleicht hat Chemnitz nicht gewiinscht dass seine

Beziehung bei Bloch publicirt wiirden. Die Bearbeitung uud Abhandlung des andern Fisches

(Silurus mililaris) erwahnt Bloch iibrigens in seinem grossen Werk, auch nicht.

In dem Handschriftliche Katalog von der Sammlung Bloch's steht nur ein Exemplar, als

Nummer 560, und als LXXVIIItes Geschlecht mit der Bezeicbnung
" Notacanthus chemnitii"

(ohnez). (Hilgendorf in lit., February 10, 1894.)

f "The material now classed by authors under the name of N. nasus is the following: (1) A
specimen described by Fabricius in 1798 under the generic name of Campylodon, obtained in

1794 from Greenland; (2) Bloch's type in the Berlin Museum, believed by him to come from the
West Indies, described under the names Notacanlhus chemnitzii and Acanthonolus nasus; (3) A
specimen obtained oif Iceland by La Recherche and brought by Gaimard to the Paris Museum,
figured in the Regne Animal, and said to have been figured also in the Voyage in Scandinavia.

This, as has already been stated, is possibly a typical N. nasus; (4) A specimen, 3 feet long,
obtained in South Greenland, and brought in 1877 to the Copenhagen Museum. This also is

possibly not a characteristic representative of the species. Both Canestrini and Giglioli enum-
erate Notacanthus nasus among Mediterranean fishes, but entirely without authority." Goode &
Bean.
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about 4 times in distance from vent to tip of snout. Head short, com-

pressed, its length not quite 3^ times in distance from vent to snout.

Mouth large ; maxillary nearly reaching vertical from anterior margin of

pupil. Mouth entirely on under portion of head, sublateral. Thirty-five

teeth in premaxillaries on each side. Distance between upper profile of

head and eye about equal to diameter of eye ;
and diameter of eye

between - and \ length of snout, -and about 8 in head. Gill cover divided

to below the symphysis of operculum (with hyomandibular), free from

isthmus. Scales lacking only about mouth and eyes; about 40 longi-
tudinal rows of small scales between ventral outline and lateral line

;

smooth and imbricated. First dorsal spine very small, only visible as a

point ; placed close to this is the second, which is also very short and

feeble; third, though also short, is thicker. The vent lies behind fifth

spine. First anal spine immediately behind vent, and very small, not

extending beyond profile ;
second and third but slightly ; the spines

which are longest and placed farthest back still bear traces of a connect-

ing membrane and are probably only worn-oif rays ; pectorals inserted

somewhat farther back from the gill covers than shown by Bloch, their

base less than \ the length of head
;
ventral fins connected behind the

median line by a membrane, terminating considerably in advance of vent.

Total length (restored) 34 inches. Length of tail about 18| inches.

(Hilgendorf, in letter to Goode & Bean.) (Named for "Chemnitz" of

Copenhagen, probably a collector or dealer in curiosities, 1787.)

Notacanthuschemnitzii, BLOCK, Abh. Bohm. Gesellsch.derWissenschaft.,1, 278, 1787, Northern Sea;
JORDAN & GILBERT, Synopsis, 370, 1883.

Notocanihus nasiis, BLOCH, Ichthyologia, xii, 113, pi. 431, 1795,
"
India;

"
GATHER, Cat., HI, 54,

1861; GOODE & BEAN, Oceanic Ichthyology, 164, 1895.

Canipylodonfabricii, KEINHARDT, Vidensk. Selsk. Afhandl., 120, 1838, Greenland.

Acanthonotus nasus, BLOCK, Ichthyologia, xn, 114, 1797, Ed. Fr.

913. NOTACANTHUS ANAL1S, Gill.

D. XI
;
A. XVIII. Body much higher over ventrals than over pectorals,

and comparatively short, its height equal to distance from vent to tip

of snout and nearly equal to head
;
lateral line arcuate in front of dorsal

spines, following profile of back and then sinking to median line of body.
First dorsal spine in front of ventral. Snout compressed, pointed, much

produced beyond mouth; the cleft extends nearly to vertical through
middle of eye ; length of snout 1 times diameter of eye ;

width of inter-

orbital area slightly less than eye ; projection of snout beyond mouth

equal to eye or nearly so
;
snout compressed, not swollen. Mouth nar-

row, transverse, its width about i head. Eye placed some distance

below the upper profile and in line of lateral line continued to the nos-

trils. Gill opening wide, the membranes confluent and slightly in advance

of vertical from the upper end of gill opening ;
not attached to isthmus.

Scales very minute, imbricated, adherent. Dorsal spines short, the ante-

rior very short
;
the second and first nearly over the origin of ventrals,

the fifth above vent, and the sixth slightly behind origin of anal
;
the

longest about | as long as the eye ;
the last (eleventh), which is followed

by a single ray attached to it by membrane, over the fifteenth spine of
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anal
;
dorsal spines distant from each other, and behind each is a narrow

angular membrane
;
anal beginning immediately behind vent, and in its

middle portion considerably elevated
; length of its longest rays about

equal to snout, from which point it slopes rapidly to tip of tail. Pectoral

placed high up in axis of body, inserted at some distance behind gill

openings, broad and nearly oval in shape ;
ventrals confluent, some dis-

tance in advance of vent
; stout, broad, ovate in form, not extending to

vent, but separated from it by a distance equal to half their own length.

Color, uniform light brown. This description is from the types of Gill,

(Type, No. 37856), from Albatross Station 2677, in 478 fathoms. The

types, two in number, measure 1H and 12 inches, respectively. Another

specimen, (No. 44246, U. S. N. M.) was obtained by the Albatross from

station 2676, at a depth of 407 fathoms, (analis, pertaining to the anal fin. )

Notacanthus analif, GILL, Proc. U. S. Nat. Mus., 1883, 255, Gulf Stream, latitude 40 N.,

longitude 69 W. ;
GOODE & BEAN, Proc. U. S. Nat. Mus., 1894 (1895), 459, and in Oceanic

Ichthyology, 165, 1895.

914. NOTACANTHUS PHASGANORUS, Goode.

Head 74; depth 9. D. X; A. XIX, 130; P. about 17; V. II, 9; B. 8;

scales about 20-400-36. Body much compressed, its greatest width about

i its height. Head everywhere covered with very small scales, its bones

very flexible, but protected by leathery skin. Interorbital width more

than length of snout, 4 in head, twice diameter of eye. Mandible twice

length of eye; maxillary considerably greater. Teeth of upper jaw slen-

der, blunt, close-set, and comb-like, 32 on each side
;
teeth of lower jaw

shorter, slenderer, in 2 rows
; palatines with villiform teeth, in about 2

series. Distance from snout to dorsal 2f times length of head, its length

nearly twice length of head; anal beginning close behind vent, its length
half the body. Pectoral short and rounded, its length (uncertain) about

i the head. Ventrals broad, with peduncle-like bases thickly covered

with scales
; closely adjacent, separated by a narrow groove. Length 3

feet. Grand Banks, Newfoundland. (Goode.) One large specimen known,
taken from the stomach of a Somniosus microcephalus. (Qdcryavov, sword;

opof, boundary, used for ovpd, tail.)

Notacanthus pJiasganorm, GOODE, Proc. U. S. Nat. Mus., in, 1880, 535, Grand Banks of New-

foundland; (Type, No. 25972. Coll. Capt. BriggsGilpatrick); JORDAN & GILBERT, Synopsis,

900, 1883; GOODE & BEAN, Proc. U. S. Nat. Mus., 1894 (1895), 462, and in Oceanic Ichthyol-

ogy, 167, 1895.

295. MACDONALDIA, Goode & Bean.

Macdonaldia, GOODE & BEAN, Proc. U. S. Nat. Mus., 1894 (1895), 467, and in Oceanic Ichthyology,

172, 1895, (rostrata).

Body elongate, covered with minute, imbricated scales. Head scaly.

Mouth inferior. Dorsal fin represented by numerous short, straight,

robust, and disjointed spines, 27 to 35 in number, the first in advance of

the insertion of the pectoral. Anal as in Notacanthus, but lower and

with a longer portion of low, short, slightly curved, disjoined spines,

from 35 to 55 in number, which, under the final dorsal spines, pass into

flexible rays. Lateral line straight, conspicuous. Pectorals moderate,

placed far back, below the middle line of the body, and remote from the

lateral line. Teeth in jaws erect, small, and also in series on the vomer
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and palate. A line of pores on the inner edge of the mandible. Ventrals

moderate, entirely separate. (Named for Col. Marshall McDonald, United

States Commissioner of Fish and Fisheries,
" in commemoration of his

liberal policy in furthering ichthyological research." )

a. Dorsal xxvin; anal XLII or XLIII. ROSTRATA, 915.

<m. Dorsal xxxv; anal about XL. CHALLENOERI, 916.

915. MAODONALDIA ROSTRATA (Collett).

D. XXVIII; A. XLII or XLIII. Body greatly compressed, its outlines

tapering rapidly in both directions from origin of vent, its greatest

height 3| times in distance of vent from tip of snout, or about length
of head, which is 9i times in the total; snout compressed, pointed

?

snake-like, produced beyond the mouth a distance less than diameter of

eye, 3 in head. Mouth small, its cleft scarcely reaching to the anterior

nostril. Each jaw armed with a series of minute teeth and a similar

series on vomer and palate. Eye moderate in size, placed not far from

dorsal profile, distant about 2 diameters from the end of snout, more

than 3 diameters from end of opercle. Gill opening wide. The body
and head covered by minute, imbricated scales

;
a line of mucous pores

extending from anterior end of lateral line forward under the eye to

end of maxillary. Dorsal spines short, distant from one another, the first

being over end of opercle, fifth slightly behind origin of pectoral, the

twelfth slightly in advance of origin of pectoral, the fifteenth almost

over origin of anal, and the last (twenty-eighth) a little behind middle

of length of tail. In another individual the fourth spine is immediately
over the pectoral insertion, the thirteenth over the ventral origin ;

the

whole number of spines is 30, but there is behind the thirtieth a minute

spine almost united by membrane. Anal beginning immediately behind

the vent
;
after the fifth spine the height of the fin remains uniform

until the length of the rays gradually decreases near tip of tail
; pecto-

ral inserted at a distance from the gill opening nearly twice its own

length; ventrals with a broad base, not confluent, and reaching to vent

or slightly beyond it.

Specimens obtained by the Albatross at Station 2216, in 963 fathoms, 16

and 16 inches long. Another specimen, 17 inches long, was obtained by
the Albatross at Station 2553, in 551 fathoms. The Hirondelle took it off

Newfoundland, in 633 fathoms, (rostrata, long-nosed.)

Notacantln/x roxtratms, COLLETT, Bull. Soc. Zob'l. France, 1889, 307, off Newfoundland.

MacdonalHa rodntta, GOODS & BEAN, Proc. U. S. Nat. Mus., 1894(1895), 407, pi. 18, fig. 2, and

in Oceanic Ichthyology, 173, figs. 189, and 195 A and B, 1895.

916. MACDONALDIA CHALLENGERI (Vaillant).

Head 3
; depth 5. D. XXXV

;
A. about XL, 140

;
B. 6 ; C. 5

;
P. 11

;
V.

I, 9. Greatest depth of body opposite vent, and i of distance of vent

from end of snout; length of the long, narrow, compressed head J- of

the same length. Snout compressed, pointed, much produced beyond
the narrow mouth, the cleft of which laterally extends to below posterior

nostril; each jaw armed with a series of fixed minute teeth; a similar

palatine series within the intermaxillary series; the mandibular aeries
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fits between the upper two rows. Eye close to the upper profile, 2 diam-

eters from end of snout, and 4 from extremity of opercle, its diameter

greater than interorbital width. Gill opening wide; gill membranes

supported by very slender branchiostegals, confluent in front, and not

attached to the isthmus. The whole body and head are covered by

minute, smooth, imbricate, and adherent scales. All the dorsal spines

short, distant from one another, the first being above root of pectoral,

the last behind middle of length of tail
;
anal spines commencing imme-

diately behind vent, and very gradually and but slightly increasing
in length behind, passing finally into flexible rays of varying and indefi-

nite number
; pectorals inserted some distance behind the gill opening,

with very narrow base; ventrals close to, but not extending to, the

vent; entirely separate. Color uniform light brown, blackish about the

gills and on the soft anal fin. Teeth minute, those of the upper jaw
scarcely different in size or shape from those of the lower, 31 on each

side of the upper and 23 on each side of the lower jaw, 21 in each half

of the palatine series; each ramus of the mandible with a series of pores
which is continued on the preoperculum. The union of the gill mem-
branes takes place opposite middle of distance between orbit and occi-

put ;
orbit without circular fold. Gill cavity and peritoneal sac with

a thin layer of black pigment. Air bladder much smaller than in Nota-

canthus sexspinis, occupying a small portion of middle of abdominal

cavity ; anteriorly on the left side it is prolonged into a narrow cylindri-

cal horn about & length of its body ;
there is no open communication

between it and the intestinal duct. The ovaries are a pair of baud-like

bodies, transversely plaited and without oviduct. The intestine makes

only 1 convolution
; pyloric appendages represented by 3 short diver-

ticula only. Kidneys confluent into 1 short body which is situated

between the muscles of the tail behind the vent. (Giinther.) North
Pacific. The type, 16 inches long, dredged by the Challenger at Station

237, south of Yedo, in 1,875 fathoms. A second specimen, 20 inches long,
obtained by Dr. Gilbert (Albatross explorations), in Bering Sea, west of

the Pribilof Islands, in 1,625 fathoms, at Station 3,308. (Named for Her

Majesty's Ship Challenger, employed in deep-sea research by the Govern-

ment of Great Britain.)
Notacanihus rissoanns, GUNTHER, Fishes Challenger, xxn, Part i/vn, pi. LXI, fig. B, 1887; not of

FILLIPI & YRANY, Mem. Ace. Sci. Torino, xvm, 190, 1859, whose specimen came from the

Mediterranean.
Notacanthus challengeri,* VAILLANT, Expedition Travailleur et Talisman, 1888, south of Yedo;

based on GUNTHER'S description.
Macdonaldia challengeri, GOODE & BEAN, Oceanic Ichthyology, 172, 1895.

*"Vaillant was perfectly justified in separating this Pacific form from the Mediterranean
Polyacanthonotus rissoanus, with whicL uiintherhad identified it. The lower heavier spines in
both dorsal and anal fins, the more anterior origin of the dorsal, which is a little in advance of
base of pectorals, the very short robust ventral spine, and the lower insertion of pectoral fin

sufficiently distinguish the species, in addition to the peculiarities in the shape of the snout and
the greatly increased number of anal spines to which Vaillant calls attention.

"GUnther's description, above cited, of the fish taken south of Yedo at a depth of 1,875
fathoms, agrees so well with our specimen that no doubt can exist of their identity. The max-
illary spine not shown in Guntber's figure, is very evident in our specimen. The branchioste-

gal rays are distinctly 6 instead of 5 in number, and the caudal contains 5 instead of 6 rays.
There are 35 dorsal spines. The anal spines pass so gradually into the rays that they are dis-

tinguishable with difficulty. Definite articulations appear before the rays have lost their spin-
ous character, while still stiff and pungent. Dividing them on the basis of these articulations,
the anal fin contains 40 spines and about 140 soft rays.

' '

(Gilbert, MS.)
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Family LXXXVIII. LIPOGENYID.E.

Heteromi with a roundish, inferior, suctorial mouth, imperfect lower

jaw* with its rami separated at middle, connected with the corresponding
sides of the upper jaw, and invested in a thick, transversely plicated,

horseshoe-shaped lip, reflected upward behind on the cheeks
;
no teeth

short row of 4 or 5 partially connected graduated dorsal spines and 5 to

7 branched rays, forming a regular fin. (Gill.) (Lipogenyidcv, Gill, in

Goode & Bean, Proc. U. S. Nat. Mus., 1894 (1895), 469.)

296. LIPOGENYS, Goode & Bean.

Lipogenys, GOODE & BEAN, Proc. U. S. Nat. Mus., 1894 (1895), 469, and in Oceanic Ichthyology,

173, 1895, (gillii).

Head and body compressed, the body elongate, as in Notacantkus.

Snout produced, compressed, obtuse at tip. Cleft of the mouth inferior,

suctorial, circular in front, surrounded by rugose, contractile lip, with
cleft posteriorly, flanked by wing-like flaps, containing the modified man-
dibular bones, which articulate with the end of the maxilla and are free

behind. A concealed spine at the end of the maxilla. No teeth.

Anterior nostril in short tube, the posterior oblong, under a short flap.

Dorsal fin short, but normal and well developed, with a distinct soft por-
tion

;
anal fin normal in position, high, with many spines, and with

some of the rays spine-like, though forked
;
a distinct, though very

small, caudal fin; ventrals normal, well developed, with several spines.
Scales minute, very numerous; lateral line conspicuous. (Amrw, to

leave off
; yvvf,jaw.)

917. LIPOGENYS GILLII, Goode & Bean.

Head 8f ; depth 10
; eye 5

;
snout 4

; interorbital width 5 in head. D.

V, 5
j
A. XLI, 88

;
V. Ill, 7. Body compressed, its greatest width i its

height. Postorbital portion of head twice as long as snout. Diameter of

circular opening of mouth about \ diameter of eye. Dorsal fin inserted

at a distance from snout equal to about 3 times length of head. It con-

sists of 5 graduated spines, of which the first is minute, and the longest
as long as snout, and 5 soft rays, of which the second is longest, nearly i

as long as head
;
the spines and rays are all compactly arranged in a

strong, triangular fin
; length of dorsal base \ that of head

;
anal

beginning under fourth spine of dorsal, of 41 spines and 88 rays, of

which the anterior 10 are stiff, though articulated, and divided at the

tip; longest ray longer than longest spine, about as long as snout; ven-

tral fins almost meeting in the median line, reaching vent but discon-

nected
;
distance of ventral from tip of snout about 2| times length of

head
; pectoral placed below median line of body, at a distance from

*" The anomalous and unexampled modification of the lower jaw and mouth deserves a detailed

anatomical examination, but the existence of only one specimen for the present, at least is

deemed sufficient to render such an investigation inadvisable." Goode & Bean.
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head about equal to diameter of eye, its length a little greater thau post-
orbital part of head. Lateral line well developed anteriorly, becoming
obsolete at a distance from end of dorsal about equal to 2i times head.

Color uniform light brown ;
under side of gill covers dark, showing dark

at the edges of the opercular bone. Type 17 inches long. (Named for

Dr. Theodore Gill, to whose critical insight the advance of systematic

ichthyology in America is largely due.)

Lipogenys gillii, GOODE & BEAN, Proc. U. S. Nat. Mus. 1894 (1895), 469, pi. 18, fig. 3, and in

Oceanic Ichthyology, 173, 1895, Albatross Station 2742, Gulf Stream, from a depth of

805 fathoms. (Type No. 39212. Coll. Albatross.)

Order W. XENOML*
Coracoids represented by a cartilaginous plate, imperfectly divided;

pectoral fin without actinosts. Skeleton very thin and papery. Post-

temporal imperfectly ossified. Otherwise sssentially as in the Haplomi.
One family, confined to the fresh waters of the Arctic regions, a primi-
tive type, allied to the Haplomi, but with the base of the pectoral fin

extremely simple in structure, (fevoc, strange; w/zof, shoulder.)

Family LXXXIX- DALLIHLE.

(THE ALASKA BLACKFISHES.)

Body oblong, covered with small, partly embedded cycloid scales;
lateral line rudimentary; a line of mucous tubes below eye. Eye small;

*Dr. Gilbert has examined the anatomy of Dallia, and makes the following observations:
"The characters assigned by Dr. Gill to his order Xenomi, of which Dallia is the sole repre-

sentative, seem to need some modification. The group is thus defined by him:

"'Teleosts, with the scapular arch free from the cranium laterally, and only abutting on it

behind, coracoids represented by a simple cartilaginous plate without developed actinosts, and
with the intermaxillary and supramaxillary bones coalescent.'

"The last of these three characters we have not been able to verify, as the premaxilla,
while lying closely appressed to the maxilla, is readily separated from it, the two being in no
sense 'coalescent.' The expression 'scapular arch free from the cranium laterally' refers to
the simple nature of the post-temporal, which is attached, as usual, to the epiotic, but seems at
first sight to lack entirely the inner fork to join the parotic process of the cranium. Closer
examination shows, however, that a strong ligament replaces the lacking arm, and answers to
it in all its relations. We find, furthermore, that while extending in some specimens the entire
distance between the opisthotic and the simple post-temporal, in others the outer portion of the

ligament is more or less ossified, the bony rod thus formed being an integral part of the post-

temporal, and representing the proximal portion of the missing fork. As stated, this ossifica-

tion invades the ligament to a varying extent in different specimens. In at least two which
have come under our observation, the fork of the post-temporal thus formed has extended
almost the entire distance across to the opisthotic, the shape and relations of the bone being
then entirely normal and usual. It is evident that this character is not of high taxonoinic

value, and would not of itself warrant any very wide separation of Dallia from what are appar-
ently its nearest relatives. The case is different, however, when we come to examine the cora-
coid portion of the shoulder girdle. As stated by Dr. Gill, we deal here with a cartilaginous
plate in which no ossifications occur, and which is followed immediately by the fin rays, with-
out the intervention of actinosts. This coracoid cartilage is an extremely thin and delicate

imperforate lamina, usually exhibiting very distinct division into upper and lower halves,
which may be taken to represent the hypo- and hypercoracoid elements. In its distal third,
the plate begins to break up, by longitudinal subdivision, into a fringe of narrow cartilaginous
strips. These approximately equal in number the pectoral rays, and join the latter directly,
the basal portion of each pectoral ray forking slightly to receive the tip of the cartilaginous
strip.
"In the deep-sea spiny eels of the genus Notacanthus, there is a somewhat similar condition of

the coracoid elements, inasmuch as the hypo- and hypercoracoid, though present, are merely
shell-like rudiments surrounded by cartilage, and the actinosts are geatly reduced. It seems
probable that we are dealing in the two cases with independent degenerations of the shoulder

girdle, and that the two groups are not really related." (Gilbert, MS., September 20, 1894.)
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cleft of mouth moderate
;
lower jaw much projecting ;

lateral margin of

upper jaw formed by the slender, toothless maxillaries. Teeth villiform

or almost cardiform on jaws, vomer, and palatines j
those on premaxil-

laries enlarged. Shoulder girdle free from the skull laterally, the lower

branch of the posfctemporal imperfectly ossified. Dorsal short, without

spines, inserted before anal
;
ventrals abdominal, inserted in front of

dorsal, each composed of 3 rays ;
base of anal about as long as that of

dorsal; caudal fin rounded, with many slender rays; pectoral fin

rounded, with a somewhat fleshy base, with 33 to 36 rays, the structure

of the base peculiar, the hypefcoracoid and hypocoracoid being undiffer-

entiated, represented by a cartilaginous plate, and no actinosts developed.
Vertebra) 42. Skeleton everywhere thin and papery. Superior pharyn-

geals all separate; first and second without teeth; third and fourth

with teeth. Lower pharyngeals separate. Brauchiostegals7or8. Streams

of Alaska and Siberia, one species known ;
a very singular fish, apparently

an ancient type.

(rtaUii<ln; <iiLL, Smithsonian Report for 1883 (1885), 728.)

297. DALLIA, Bean.

Ikdlia, BEAN, Proc. U. S. Nat. Bins., .1879, 358, (pectoralis).

Characters of the genus included above. (Named for Dr. William

Healey Dall, its discoverer, well known as a naturalist and explorer.)

918. DALLIA PECTORALIS, Bean.

(ALASKA BLACKFISH
;
CHORNIA RYBA.)

Head 4J ; depth 4 to 4| ; eye small, 6 or 7. D. 12 to 14
;
A. 14 to 16

;
P.

33 to 36
;
V. 3; scales 11-77-11

;
B. 7 or 8. Body rather elongate. Pec-

toral about half as long as head; ventral i; anal beginning opposite
front of dorsal and ending nearly opposite its last ray. Scales on belly

very small. Length 8 inches. Streams and ponds of northern Alaska

and Siberia; abounding in sphagnum ponds; found in countless num-
bers "wherever there is water enough to wet the skin of a fish;" form-

ing the chief food of natives. The species feeds on plants and worms.
Its vitality is extraordinary. Blackfishes will remain frozen in baskets

for weeks and when thawed out are as lively as ever. Turner describes

one swallowed frozen by a dog, thawed out by the heat of the stomach,
and vomited up alive, (peetoralis, alluding to the broad pectoral fins.)

Dallia pectoralis, BEAN, Proc. U. S. Nat. Mus., 1879, 358, St. Michael's, Alaska. (Type, No.

23498. Coll. L. M. Turner.) JORDAN & GILBERT, Synopsis, 351, 1883; TURNER, Contr. Nat.

Hist. Alaska, 100, pi. 9, 1886.

Umbra delicatissima,* SMITT, 0fver. Kongl. Yeteusk Akad. F<J>rh. Arg. Stockholm, 38, pi. 5, fig.

1,1881, Pittlekaj, Siberia.

Dallia delicatissima, SMITT, in Nordenskjold's Voyage of the Vega, u, 59, with plate, 1881.

* The following is Dr.'Smitt's original notice of Dallia delicatissima, for which we ar indehted
to the kindness of Mr. Barton A. Bean :

"Hr. Smitt gaf en beskrifning af huudfiskarnes (umbridernas) byggnad och lefnadssatt, med
siirskild hiinsyn till en af Vega-expeditioueu fran fiirskvattens-lagunerua vid Pittlekaj hemfiird
uy art, Umbra delicatinsiina,"
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Order X. HAPLOMI.*

(THE PIKE-LIKE FISHES.)

Soft-rayed fishes with the mesocoracoid wanting, the coracoids nor-

mally developed, and the post-temporal normally attached to the cra-

nium. Parietal bones separated by the supraoccipital. Symplectie pres-

ent. Opercular bones well developed. Anterior vertebrae unmodified.

Scapular arch joined to the cranium by a post-temporal. Hypocoracoid
and hypercoracoid separate, with developed actinosts. Pharyngeal bones

distinct, the superior directed forward, 3 or 4 in number, the inferior

not falciform. No interclavicles. Mouth with teeth. Air bladder with

a distinct duct. Ventral fins abdominal, rarely wanting ; pectoral fins

placed low
;
dorsal fin more or less posterior, the first ray occasionally

stiffened and spine-like 5
no adipose fin. Head usually covered with

cycloid scales like those on the body. Species chiefly inhabiting fresh

water. This order is, in some regards, intermediate between the Isospon-

dyli and the Acanthopteri. Part of its species, at least, are remnants of a

more ancient fauna than now inhabits the same waters. (u7r/l6of, simple ;

oyzof, shoulder, in allusion to the want of the mesocoracoid, in which

respect these fishes resemble the more specialized spiny-rayed forms,
rather than the other soft-rayed fishes.) (Physostomi, part (families Eso-

tidce, Unibridce, Cyprinodontidcv, and Heteropygii), Giinther, Cat., vi, vn.)
a. Lateral margin of upper jaw formed by the maxillaries; premaxillaries not protractile;

vent normal.

b. Teeth villiform, equal; jaws not produced. UMBRID^;, xc.

bb. Teeth cardiform, unequal; jaws depressed and produced; basis of cranium double.

LuciiDas, xci.

aa. Lateral margin of upper jaw formed by the premaxillaries; basis of cranium simple.

c. Vent normal, abdominal; premaxillaries extremely protractile.

PffiCILIID^E, XC1I.

cc. Vent close behind the isthmus; premaxillaries little protractile.

AMBLYOPSID.E, xcm.

Family XC. UMBRID^.

(THE MUD MINNOWS.)

Body oblong, broad anteriorly, compressed behind. Head large, flat-

tened above. Mouth moderate, with bands of villiform or cardiform

* In Dr. Gill's latest arrangement, the groups or orders here called Haplomi, SynenlognalM, and
Acanthopteri (exclusive of Plectognalhi) are united to form the order Teleocephali. As thus limited
the order would include those typical fishes in which the mesocoracoid is absent, and which do
not show the special peculiarities of the Pcdiculati and the Plectognathi. In earlier papers of Dr.
Gill the Isospondyli (Malacopteri) and the Ostariophysi are likewise included. The removal of the

Ostariophysi is doubtless a step in advance, but the distinctions between the Isospondyli and the
Iniomi and Haplorni are not of the most profound character, nor are the Plectognathi fundamen-
tally different from the Acanthopteri. There seems to us no special advantage in the retention of
a central order Teleocephali, from which the divergent branches are separated as distinct orders.
While our knowledge of the osteology and embryology of most of the families of fishes is

very incomplete, it is evident that the relationships of the groups can not be shown in any linear

series, or by any conceivable arrangement of orders and suborders. The living teleost fishes
have sprung from many lines of descent, their relationships are extremely diverse, and their
differences are of every .possible degree of value. The ordinary schemes have magnified the
value of a few common characters, at the same time neglecting other differences of equal value.
No system of arrangement which throws these fishes into large groups can ever be definite or
permanent.
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teeth on preruaxillaries, lower jaw, vomer, and palatines ; premaxillaries
uot protractile; lateral margin of upper jaw formed by the broad, short

maxillaries, which are toothless and without distinct supplemental bone ;

lower jaw the longer. Gill openings wide, the membranes scarcely con-

nected
; gill rakers little developed ; branchiostegals 6 to 8. Scales

moderate, cycloid, covering head and body ;
lateral line wanting. Dor-

sal fin moderate, posterior, in advance of anal
;
ventrals small, close to

anal
; pectorals inserted low

;
caudal fin rounded. Stomach without

blind sac
;
no pyloric coaca

; pseudobranchiie hidden, glandular ;
air

bladder simple. Oviparous fishes, the sexes similar. Carnivorous fishes

of small size, living in mud or among weeds at the bottom of clear, slug-

gish streams and ponds; extremely tenacious of life, like the PocciliidcK.

One genus with 3 species, ( Umbra crameri of Austria, and the following).
The family is near to the Luciidcv, differing mainly in the smaller mouth
and weaker teeth. Like Dallia, Percopsls, Aphredoderus, Chologaster, and
other associated American fresh-water forms, Umbra must be regarded as

an archaic type, characteristic of some earlier fish-fauna. ( Umbridas,

Giinther, Cat.< vi, 231, 232, 1866.)

298. UMBRA (Kramer) Muller

(MUDFISHES.)

Umbra, KRAMER, Anim. Austr. Infer., 1756; MULLER, Abhandl. Akad. Wise. Wien. Berl., 188,

1842, (crameri).

Melanura, AGASSIZ, Amer. Jourii. Sci. Arts, 1854, 135, (annulate, etc., =pygmsea).

Body oblong, covered with cycloid scales of moderate size, without

radiating striae
;
no lateral line. Head shortish, little depressed. Eye

rather small. Cleft of mouth moderate. Ventral fins 6-rayed, below or

slightly in front of dorsal
;
anal fin much shorter than dorsal

; pectorals
rather narrow, rounded, placed low, with 12 to 15 rays, which are

much articulated
;

caudal rounded. Preopercle and preorbital with

mucous pores. Branchiostegals 6. Gill rakers short, thick. Size small.

Three species, very similar to each other, inhabiting the waters of the

United States and Austria. (Latin, umbra, a shade.)

MELANURA (/ue'Aas, black; ovpa, tail):

<i. Base of caudal with a dark bar; American species.

b. Body with pale crossbars; coloration dull olive green, with about 14 narrow, pale,

transverse stripes; dark bar at base of caudal often faint; lower jaw pale.

LIMI, 919.

bb. Body with lengthwise streaks
;
coloration dark olive green, wi^h about 12 pale narrow

lengthwise streaks, the one at upper angle of opercle twice width of the others;

dark caudal bar very distinct
;
lower jaw black. PYGMJEA, 920.

Subgenus MELANURA, Agassiz.

919. UMBRA LIMI (Kirtland).

(Muo MINNOW
; DOGFISH.)

Head 3f ; depth 4. B. 6; P. 14; D. 14; A. 8; V. 6; scales 35-15.

Body oblong, compressed. Coloration dull olive green, mottled with

darker and with about 14 narrow, pale, transverse bars, often obscure in
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the young; dark bar at base of caudal distinct but often faint; lower

jaw pale; fins plain. Length 4 inches. Quebec to Minnesota and south-

ward to the Ohio River; abundant northward, throughout the basin of

the Great Lakes, in weedy streams and ditches; rare in tributaries of the

Ohio and Illinois. " A locality which with the water perfectly clear will

appear destitute of fish will perhaps yield a number of mudfish on stir-

ring up the mud at the bottom and drawing a seine through it. Ditches

in the prairies of Wisconsin, or mere bog holes, apparently affording

lodgment to nothing beyond tadpoles, may thus be found filled with Mela-

nuras." (Baird.) (limus, mud.)

Hydrargyra limi, KIRTLAND, Boat. Journ. Nat. Hist., in, 1840, 277, streams in northern

Ohio. (Coll. Kirtland.)

Hydrargyra fusca, THOMPSON, Hist. Vermont, 137, 1842, Lake Champlain.
Hydrargira atricauda, DE KAY, New York Fauna: Fishes, 220, 1842, Lake Champlain.
Umbra limi, GUNTHER, Cat., vi, 232, 1866

;
JORDAN & GILBERT, Synopsis, 350, 1883

; BLATCHLEY,
Proc. Ac. Nat. Sci. Phila., 1885, 12.

920. UMBRA PYGM^EA (De Kay).

(EASTERN MUD MINNOW.)

Head 4; depth 4|. D. 13; A. 7; scales 35. Body less compressed
than in Umbra limi, the head broader, less depressed, with smaller eye ;

interorbital space slightly more convex
;
snout shorter, the profile more

gibbous. Color dark greenish, with about 12 narrow, longitudinal pale

stripes, the one beginning at upper angle of opercle double the width of

any of the others
;
dark bar at base of caudal very distinct, covering 1|

scales
;
lower jaw mostly black. Length 4 inches. Lowland streams

and swamps coastwise, from Long Island to the Neuse River; locally

abundant. Close to the preceding and perhaps a variety of it, but no

intermediate forms have been noticed, (pygmceus, pigmy.)

Leuciscus pygmseus, DsKAY, New York Fauna: Fishes, 214, 1842, Tappan, Rockland Co., N.Y.

Fundulus fuscus, AYRES, Bost. Journ. Nat. Hist., iv, 1843, 296, Brookhaven, Long Island.

Melanura annulate, AGASSIZ, Amer. Journ. Sci. Arts, 1854, 135; not Exoglossum annulatum, KAFIN-

ESQTJE.

Umbra pygmsea, JORDAN, Bull. U. S. Nat. Mus., x, 53, 1877.

Umbra limi pygmsea, BLATCHLEY, Proc. Ac. Nat. Sci. Phila., 1885, 13.

Family XCI. LUCIHXE.

(THE PIKES.)

Body elongate, not elevated, more or less compressed posteriorly,

broad anteriorly. Head long, the snout prolonged and depressed. Mouth

very large, its cleft forming about half the length of the head
;
lower

jaw the longer; upper jaw not protractile, most of its margin formed by
the maxillaries, which are quite long and provided with a supplemental

bone; premaxillaries, vomer, and palatines with broad bands of strong
cardiform teeth which are more or less movable; lower jaw with strong
teeth of different sizes

; tongue with a band of small teeth. Head naked

above
;
cheeks and opercles more or less scaly ; gill openings very wide

;

gill membranes separate, free from the isthmus
; gill rakers tubercle-like,
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toothed; branchiostegals 12 to 20. Scales small; lateral line weak, obso-

lete in young specimens, developed in the adult. Dorsal posterior, oppo-
site and similar to anal; caudal fin emarginate; pectoral fins small,

inserted low
;
ventrals rather posterior ;

vent normal
;
no adipose fin

;
no

barbels
;
stomach not ccecal, without pyloric appendages ; pseudobrauchise

glandular, hidden; air bladder simple. Basis cranii double (Cope.)
Fishes of moderate or large size, inhabiting the fresh waters of the north-

ern parts of Europe, Asia, and North America. A single genus with

6 species, one of them cosmopolitan, the rest all confined to America.

The species are all noted for their greediness and voracity ;

" mere
machines for the assimilation of other organisms." The flesh is excellent,

being white and flaky and of delicate flavor. The larger species are much
valued as food. (Esocidce, Giinther, Cat., vi, 226-230, 1866.)

299. LUCIUS,* Rafinesque.

(PIKES.)

Esox, ARTEDI, Genera Piscium, 14, 1738, (in part, three species: The Pike, Garfish, and Gar Pike;

no type indicated, but the Pike was to ARTEDI the best-known species).

Esox, LINNAEUS, Syst. Nat., Ed. x, 1758, 314, (in part, Indus, belons, osseus); (restricted by RAFIN-

ESQUE, 1810, to Esox belone).

LHI-IHX, RAFINESQUE, Caratteri di Alcuni Nuovi Generi, 59, 1810, (lucius).

I'U-ori'llns, f RAFINESQUE, Ich. Oh., 70, 1820, (vittatus, a mythical species).

Ufascnlimgits, JORDAN, Klippart's Report, Ohio Fish Coinm., 92, 1878, (nobilior).

Kenoza, JORDAN & EVERMANN, new subgenus, (americanus).

Characters of the genus included above. (Lucius, the Latin name of

the Pike.)

a. Cheeks entirely scaly; branchiostegals 11 to 16.

KENOZA (an Indian name of the Pike, variously spelled by authors):

b. Opercles entirely scaly; dorsal rays 11 to 14; color greenish, barred or reticulated with

darker.

c. Branchiostegals normally 12, (11 to 13); scales in lateral line 105 to 108; dorsal rays 11

or 12; anal rays 11 or 12; snout short, the middle of eye nearer tip of lower jaw
than posterior margin of opercle. Species of small size, the fins unspotted.

* In retaining the generic name Lucius for the Pike, in preference to Esox, we have followed

the strict law of priority. The genus Esox of Linnams, composed primarily of E. lucius and
E. belone, with a few associated species, wns first subdivided by Rafinesque in 1810, the second

species, Belone, being chosen as the type. Later, in Cuvier's arrangement, Ivcms was left as the

type of Esox and a new name, Belone, given to Esox belone. This later arrangement has received

the sanction of general usage. It has the further justification, that the name Esox itself was

adopted by Artedi and Linnams, from Pliny, who applied it to the Pike, its application to the

Garfish also having been taken by Linmrus from Artedi. It is true that Linnaeus would have

regarded the Pike as his type of Esox. It is, however, also true that Rafinesque had the right
to select either species as the type in dividing the genus, and in his arrangement, the Garfish

remains Esox, and a new name, Lucius, is given to the Pike.

Rafinesque says : "II genere UsoxdiLinneo estatodivisodaLacepede in quattro generi, Etox,

Sphyrxna, Synodus e Lepisostev*, id propongo di dividere uuovamente in due il suo genere Esox.

Lasciero questo nombrealle specie marine die hanno il corpo tetragono con due linee lateral! da

ogni lato comonel genere Exocoetus, le mascelle lunghe e strette, le ale dorsali lunghe, giungendo
dalP ano fino alia coda e falciformi, etc. Mentre formero un nuovo genere col uome di Lucius

delle specie fluviatili che hanno ilcorpo cilindrico, una sola linealaterale, le rnascelle larghe e le

ale dorsali ed anali corte e rotondate."

f The name Picorellus, Rafinesque, can not properly be retained for any section of this genua,
as Esox vittaius, Rafinesque, on which it is based, is a mythical species described by Rafinesque
from a rude drawing, perhaps based on hearsay, and certainly not representing any known
species.

F. N. A. 41
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(J. Head short, 3f in length of body; snout 2% in length of head; eye 2% in length

of snout. Color dark green; sides with about 20 distinct curved blackish bars;

fins plain. AMERICANUS, 921.

dd. Head longer, 3% *n length of body; snout 2 in length of head; eye 2% in length

of snout. Color light greenish, the sides with many narrow curved streaks of

darker; these usually distinct, irregular, and much reticulated; fins plain.

VERMICULATUS, 922.

cc. Branchiostegals 14 to 16; dorsal rays 14; anal 13; scales in lateral line about 125;

middle of eye midway between tip of lower jaw and posterior margin of opercle;

head about 3% in length of body; snout 2% in head; eye 3% in snout. Color

greenish, with many narrow dark curved lines and streaks, mostly horizontal and

more or less reticulated; fins plain. RETICULATUS, 923.

Lucius:

bb. Operclos with the lower half bare of scales; branch iostegals 14 to 16; dorsal rays 16 or 17;

anal rays 13 or 14; scales in lateral line about 123; head 3% in length of body; snout

2| in length of head; eye 3 in snout; middle of eye midway between tip of lower jaw
and gill opening. Color grayish, with many whitish spots, the young with whitish or

yellowish crossbars; dorsal, anal, and caudal spotted with black; a white horizontal

band bounding naked portion of opercle. Size large. LUCIUS, 924.

MASCALONGUS (masca, mask; longus, long):*

a. Cheeks as well as opercles with the lower half naked; branchiostegals 17 to 19; dorsal

rays 17; anal rays 15; scales in lateral lino about 150; middle of eye midway between

tip of lower jaw and gill opening; head 3% in length of body; snout 2% in head;

eye more than 4 times in length of snout. Color dark gray, the sides usually with

scattered round black spots, sometimes immaculate, sometimes banded with dark;

fins spotted with black; size very large. MASQUINONGY, 925.

Subgenus KENOZA, Jordan & Evermann.

921. LUCIUS AMERICANUS (Gmelin).

(BANDED PICKEREL.)

Head 3?
; depth 5i ; eye 5. B. 12 or 13

;
P. 11 or 12

;
A. 11 or 12

;
scales

105. Body short and robust
;
head heavy, with blunt, short snout

; eye
rather large, its diameter 2f in length of snout, its posterior margin
scarcely behind middle of head, its middle nearer tip of chin than gill

opening ;
snout 2i in head. Cheeks and opercles fully scaled

; upper
branchiostegals scaly. Dark green ;

sides with about twenty distinct,

blackish, curved bars, sometimes obscurely marked, but not distinctly
reticulated

;
a black bar below eye, another from upper edge of opercle

through eye to snout
;
fins plain. Length 12 inches. A small pickerel,

abundant from Massachusetts to Florida, in lowland streams and swamps.
Found only east of the Allegheny Mountains, the westernmost record

being from Escambia River, at Flomaton, Alabama.

Esox lucius /3 americanus, GMELIN, Systema Naturae, 1390, 1788, Long Island, New York;
after SCHOPF.

Esox niger, LE SUEUR, Journ. Ac. Nat. Sci. Phila., i, 1818, 415, South Carolina ; GUNTHER,

Cat., vi, 229, 1866.

Esox scomberius, MITCHILL, Amer. Month. Mag., 1818, 322, Murderer's Creek, New York.
Etox fasciatm, DE KAY, New York Fauna: Fishes, 224, 1842, Murderer's Creek and other

streams near New York.

Esoxornalus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 41, Charles River, Massachusetts.
Esox raveneli, HOLBROOK, Ichth. South Carolina, 201, 1860, Charleston, South Carolina.
Esox americanus, JORDAN & GILBERT, Synopsis, 352, 1883.

* An erroneous etymology of the word muscalonge, formerly supposed to be from the French
Mas(jue.allongee, long face. The word is now known to be of Indian origin, Mas-Kinonge.
Kinonge is apparently the same word as Kenoza.
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922. LUCIUS VERMICULATUS (Lo Sueur).

(LITTLE PICKEREL.)

Head 3i; depth 5 to 6
; eye large, 2^ in snout, about 6 in head. B. 12

(11 to 13) ;
D. 11 or 12

;
A. 11 or 12

j
scales 105. Body moderately stout,

somewhat compressed; head rather short, longer than in Lucius ameri-

canus, but shorter than in L. reticulatus, the eye being exactly in tlie

middle of the head
;
middle of eye nearer tip of chin than gill opening ;

snout 2 in head
;
caudal well forked. Color green or grayish ;

sides

with many curved streaks, sometimes forming bars, but more usually

forming marmorations or reticulations, the color extremely variable, some-

times quite plain ;
sides of head usually variegated ;

a dark bar down-
ward from eye, and one forward

;
base of caudal sometimes mottled

;

other fins usually plain. Length 12 inches. Mississippi Valley, tribu-

taries of Lake Erie and Lake Michigan south to Mississippi and Arkansas
;

not known from east of the Alleghanies nor Texas
;
a small species, very

abundant in the small streams and bayous of the South and West, (ver-

miculatus, with, marks like worm tracks.)

Esox vermiciilatus, LE SUEUR, in CUVIEB & VALENCIENNES, Hist. Nat. Poiss., xvm, 333, 1846,

Wabash River, New Harmony, Indiana; (Coll. Le Sueur); MEEK & NEWLAND, Proc.

Ac. Nat. Sci. Phila., 1885, 369.

Esox lineatus, LE SUEUR, in CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvin, 335, 1846, Wabash
River, New Harmony, Indiana. (Coll. Le Sueur.)

Esox crassus, AGASSIZ, Amer. Journ. Sci. Arts, 1854, 308, Tennessee River, Huntsville,
Alabama.

Esox umbrosus, KIRTLAND, Proc. Cleveland Ac. Sci., 1854, 79, small bay of Rocky River,

Rockport, near Cleveland, Ohio
; COPE, Trans. Amer. Philos. Soc. Phila., 1866, 409.

Esox cypho* COPE, Proc. Ac. Nat. Sci. Phila., 1865, 78, Waterford, Oakland County, Michi-

gan; (Coll. Professor Miles); GUNTHER, Cat., vi, 230, 1866.

Esox porosus, COPE, Trans. Amer. Philos. Soc. Phila., 1866,408, Waterford, Oakland County,
Michigan; substitute for cypho, regarded as an inept name. (Coll. Professor Miles.)

Esox salmoneuft, JORDAN & GILBERT, Synopsis, 352, 1883
;
not of RAFINESQUE.

923. LUCIUS RETICULATUS,! (Le Sueur).

(COMMON EASTERN PICKEREL
;
GREEN PIKE

; JACK.)

Head 3| ; depth 6
; eye small, about 3J in snout, 8 in head. B. 14 to 16

;

D. 14; A. 13 (counting developed rays only); scales 125. Body rather

slender, deepest near the middle and tapering backward to a slender

caudal peduncle; head long, the snout prolonged, about 21 times in

head. Middle of eye midway between tip of chin and gill opening.
Cheeks and opercles entirely scaly; caudal well forked. Color green, of

varying shades
;
sides with golden luster, and marked with numerous

dark lines and streaks, which are mostly horizontal, and by their junc-
tion with one another produce a reticulated appearance ;

a dark band

* This form (cypho= porosus), distinguished mainly by the arched back and steep profile, is

probably a variety or accidental form of vermiculalus.

f "A solemn, stately, ruminant fish, lurking under the shadow of a lily pad at noon, with still,

circumspect, voracious eye, motionless as a jewel set in water, or moving slowly to take up its

position; dashing from time to time at such unlucky fish or frog or insect as comes within its

range and swallowing it at a gulp. Sometimes a striped snake, bound for greener meadows
across the stream, ends its undulatory progress in the same receptacle." Thoreau.
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below eye; fins plain. Length 24 inches. Maine to Florida and Louisiana,

Arkansas, and Tennessee; common everywhere east and south of the

Alleghany Mountains
;
abundant in the New York lakes. The southern-

most record is from Crooked Lake, Orange County, Florida, (Lonnberg).

The westernmost is from Mammoth Springs, Arkansas, and other tribu-

taries of White River, it being common in the Ozark region. (Meek:

Call.) We know no characters by which the Southern Pike (phalera-

tus = affinis) can be separated from Lucius reticulatus. (reticulatus, netted.)

Esox reticulatus, LE SUEUB, Journ. Ac. Nat. Sci. Phila., i, 1818, 414, Connecticut River, Adams,

Mass.; Philadelphia ; GUNTHER, Cat., vi, 229, 18CG; JORDAN & GILBERT, Synopsis, 353, 1883.

Esox phaleratus (SAY) LE SUEITR, Journ. Ac. Nat. Sci. Phila., i, 1818, 416, St. Augustine,

Florida.

E<ox tridecemlineatus, MITCHILL, Mirror, 1825, 361, Oneida Lake, New York.

Esox affinis, HOLBROOK, Ichth. South Carolina, 198, 1860, Charleston, South Carolina.

Subgenus LUCIUS.

924. LUCIUS LUCIUS (Linnseus).

(COMMON PIKE; PICKEREL.)

Head 3& ; depth 5; eye 6i in head, 3 in snout
;
snout 2| in head. B. 14

to 16; D. 16 or 17 (developed rays) ;
A. 13 or 14 (developed rays); scales

123. Body moderately elongate, the back little elevated; head rather

long, the eye exactly midway in its length ;
middle of eye midway between

tip of chin and gill opening. Cheeks entirely scaly; lower half of oper-

cles bare. General color bluish, or greenish gray, with many whitish or

yellowish spots, which are usually smaller than the eye and arranged some-

what in rows; dorsal, anal, and caudal fins with roundish or oblong black

spots; young with the whitish spots coalescing, forming oblique cross-

bars; a white horizontal band bounding the naked part of the operculum,

each scale with a grayish Y-shaped speck. Length 4 feet. Fresh waters

of the northern parts of Europe, Asia, and North America, north to Alaska

and Siberia
;
in the Eastern United States south to New York and the

Ohio River
;
in Europe, south to Italy and Greece

; everywhere very abun-

dant. We do not find any permanent character by which the American

Pike (estor) can be separated from the common Indus of Europe.

Esox lucius, LINNAEUS, Syst. Nat., Ed. x, 1758, 314, Europe; GUNTHER, Cat., vi, 226, 1866; JOR-

DAN & GILBERT, Synopsis, 353, 1883.

Luccius vorax, RAFINESQUE, Indico d'lttiol. Sicil., 68, 1810, Palermo.

Esox eslor, LE SUEUU, Journ. Ac. Nat. Sci. Phila., i, 1818, 413, Lake Erie, at Buffalo;

BE KAY, N. Y. Fauna: Fishes, 222, 1842; GUNTHER, Cat., vi, 228, 1866.

tf Esox vittatus,* RAFINESQUE, Amer. Monthly Mag., in, 1818, 447, Ohio River.

Esox australi*, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvn, 323, 1846, locality unknown;

thought to be Van Diemen's Land.
Esox deprandus, LE SUEUR, in CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvn, 336, 1846,

Wabash River, New Harmony, Indiana; (Coll. Le Sueur) ; GUNTHER, Cat., vi, 229, 1866.

Esox lugubrosus, LE SUEUR, in CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvn, 338, 1846, Crab

Orchard, Kentucky.
'

(Coll. Le Sueur.)

Esox boreus, A.QASSIZ, Lake Superior, 317, 1850, Lake Superior. (Coll. Agassis.)

Esox ludoides, AGASSIZ & GIRARD, in Herbert Forrester's Fish and Fishing, 154, 1850, Lake

Superior.

* Described from hearsay. It may have been intended for this species or for the Muskallunge.
The drawing of the species shown in the original MS. notebook of Bafiuescjue shows that this
is a mythical species.
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Submenus MASCALONGUS, Jordan.

925. LUCIUS MASqUINONGY (Mitchill).

(MUSKALLUNGE ; MASKINONQY ;
MUSCALONGE ;

GREAT PlKE.)

Head 3
; depth 6

;
snout 2 in head

; eye 4 to 6 in snout. B. 17 to 19
;

D. 17
;
A. 15

;
scales 150. General form of the common pike, the head

a little larger proportionally. Cheeks naked below, as the opercles are
;

scaly part of cheeks variable, usually about as wide as eye ;
the scales on

both cheeks and opercles in about 8 rows
;
middle of eye midway between

tip of lower jaw and posterior margin of opercle. Color dark gray ;
sides

in the typical form, with round or squarish blackish spots of varying size

on a ground color of grayish silvery; these sometimes obsolete (immacula-

tus), sometimes coalescing in bands (ohiensis); belly white
;
fins spotted

with black. Length 4 to 8 feet. A magnificent fish, by far the largest of

its family, reaching a weight of 100 pounds or more; found in the Great

Lake region, Upper Mississippi, and northward; also occasionally taken

in Ohio River, frequent in Chautauqua Lake, Conneaut Lake, and other

clear lakes outside the Great Lake system. The typical form, var. mas-

quinongy, known by the black spots, is confined to the Great Lakes, their

outlets, and tributaries. "A long, slim, strong, and swift fish, in every

way fitted to the life it leads, that of a dauntless marauder." (Hallock.)

(Maskinonge, or Mas Jienosha,* or Mask-Kinonge, a name variously spelled,

applied by the Ojibway Indians to the lake pike and muskallunge. )

Esox masquinongy, MITCHILL,
"
Mirror,f 297, 1824," Lake Erie. Specimen 47 inches long and

weighing 30 pounds. D. 21; A. 17, including rudiments; MEEK & NEWLAND, Proc. Ac.

Nat. Sci. Phila., 1885, 372.

Esox masquinongy (MITCHILL) KIRTLAND, Fishes of Ohio, 194, 1838, Lake Erie.

Esoxnolilior, THOMPSON, Proc. Bost. Soc. Nat. Hist., in, 1850, 163, Lake Champlain; JORDAN,
Bull. U. S. Nat. Mus., x, 54, 1877, and of most late writers; JORDAN & GILBERT, Synopsis, 353J

1883.

Esox nobtti*, KIRTLAND, Proc. Cleveland Ac. Sci., 1854, 84, Lake Erie; name a slip of the pen
for Esox nobilior.

Esox atromaculala, "Kirtland MS." KIRTLAND, I. c., 1854, 84, under synonymy of Esox nobilis.

Represented in the Ohio River and its tributaries by

925a. LUCIUS MASQUINONGY OHIENSIS (Kirtland).

Body with narrow, dark cross shades, which break up into vaguely out-

lined dark spots. Specimens of muskallunge from Chautauqua Lake show

narrow, dark crossbars, which split up into diffuse spots; fins with black

spots. These seem to be allied to the typical form masquinongy rather than

to var. immaculatus, but are somewhat different from either in coloration.

No constant difference in other respects is apparent. The name Esox

salmoneus, "White with many narrow transversal brown bands, some-

what curved; length 5 feet," seems to belong to this form. The name

salmoneuSj however, is not eligible, being preoccupied.

Esox salmoneus, RAFINESQTJE, Amer. Monthly Mag., in, 1818, 447, Ohio,River; not Esox salmon-

em, MITCHILL, 1815, which is Synodus fattens.

*See Mather, Forest & Stream, March 18, 1886. According to Mr. H. W. Henshaw, monk is

ugly; kinonrjf, fish, in the Ojibway dialects.

fThis reference is given on the authority of De Kay. We have carefully searched the files of
the Mirror and do not find this description. The name masquinongy will, in any case, how-
ever, hold from the account given by Kirtland.
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Esox oMensis,* KIRTLAND, Proc. Cleveland Academy Nat. Science, February 7, 1854, 85, Mahon-

ing River.

Represented in the head waters of the Mississippi and its tributaries by

925b. LUCIUS MASQUINONGY IMMACULATUSf (Garrard).

(GREAT NORTHERN PIKE.)

Body unspotted, or with vague, dark cross shades
;

tail a little more

slender and fins a little higher than in the spotted or lake muskallunge.

Lakes and rivers of Wisconsin and Minnesota, locally abundant, (iwmac-

ulatus, unspotted.)
Esox immaculatiis, GARRARD MS.; noticed in different fishing journals; Eagle Lake, northern

Wisconsin.
Esox masquinongy immaculatus, JORDAN, Man. Vert., Ed. 5, 89, 1888.

Family XCII. PCECILIID^E.J

(THE KlLLIFISHES.)

Body oblong or moderately elongate, compressed behind, depressed

forward, covered with rather large cycloid scales, which are adherent and

* We arc indebted to Mr. Barton A. Bean for the following copy of Kirtland's description :

"IV. Esox ohiensis, KIRTLAND: From a very perfect stucco cast and a dessicated head of a

specimen taken in the Mahouing, a tributary of the Ohio River, it ia evident that this species is

distinct from any of the preceding. Its contour is more regular, oval, and elliptical than that of

the E. estor and less regular than that of the E. nobilis. The head is rather small, fusiform and

attenuated, and its vertical measurement through the eye proportionately less than in any other

species. Caudal fin emarginate and falcate more acutely than the Eslor. The color of the back

greenish brown; sides lighter, but shaded with brown; underneath white. Total length 30

inches; head 7%; vertical line through the eye, from frontal surface to bottom of lower jaw 2%
inches. Thia species sometimes attains 31% pounds weight."

f "This is the fish that .has just claims to the name of The Great Northern Pike, as there is

abundant and unquestionable testimony of enormous size, ranging from 40, 75, 80, and 110

pounds. The habitat of this fish is the waters of the Mississippi system, and it has been well

known since the earliest settlement of the West under various local names, as Chautauqua
Lake Pike, Alleghany River Pike, Muskingum River Pike, Kentucky River Pike, Rock River

(Illinois) Pike, and is now found in the greatest abundance and of the largest size, in the clear,
cold lakes of the Wisconsin and Minnesota pineries, at the heads of the tributaries of the Mis-

sissippi. In early days, before the streams were rendered turbid by the washing of lands in cul-

tivation, this fish was more abundant in Lake Pepin than it now is, but a few are taken occa-

sionally. One of 75 pounds was taken in those early days by reputable citizens still living at

Lake City. One of 40 pounda was taken two years ago by a man who fishes for the market,
and numbera have been taken ranging from 2 pounds to 20 pounds. This fish is generally found
either in these pinery streams or near the mouth of them in the Mississippi River." (General
Israel Garrard, in a letter dated June 1, 1886, Frontenac, Minnesota.)

J Concerning the name to be given to this family Dr. Gill remarks :

" In my Families and Subfamilies of Fishes '

(1893, No. 133) I have adopted Pcedliidee instead

of CyprinodontidsR for the family at present generally known by the latter name.
" It is quite true that Professor Agassiz was the first to recognize the family so called, but he

simply gave the plural form of Cyprinodontes, and not a name with the patronymic suffix now
almost universally used to denote families, and he did not define it, but simply gave it to the
residuum left after denning the Cyprini. Little later Bonaparte gave a regular family name
(Pceciliidije) derived from the earliest established name of a genus of the family and that name
was several times employed by him and others while the name Cyprinodontes remained in abey-
ance

;
he also regularly defined it. The first regular use of the latter name with a patronymic

suffix (Cyprinodontidfe) was by Sir John Richardson in 1856.
"Another objection to the name Cyprinodontidse which may reconcile us to its abandonment is

that it expresses a taxonomic falsehood and is even now constantly misleading persons. In the

part of the great 'New English Dictionary,' lately published (v. 2, p. 1306), a '

Cyprinodont' is

defined as 'a malacopterygious fish of the family Cyprinodontidse, of which the typical genus is

Cyprinodon ; they differ from the Cyprinids in having the jaws more projecting and toothed.'
In the recent Manual of Moreau (1892, p. 479), the '

CyprinoJontides
' and '

Cyprinides
' are

approximated in an analytical table and simply contrasted on account of the presence of jaw
teeth

( machoires dentees ') in the former and the absence (machoires
' non dentees ') in the

latter. It certainly is time for trained ichthyologists to have learned that there is no affinity
between the two types, and that they differ so radically in all essential features of organization
that they should be referred to different orders. Yet Valenciennes, in the penultimate volume
of his great work (Hist. Nat. Poiss., xxi, p. 455), attempted to justify the retention of the
Cyprinodonts in the same family with the Cyprinids and their natural allies. The Cyprinodonts
or Pceciliids are really related to the Esocids and Umbrids, and to them they should be approxi-
mated iu the suborder Haplomi.

"
(Gill, Proc. U. S. Nat. Mus., 1894, 115.)
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regularly arranged. Lateral line wanting or represented by a few imper-
fect pores. Head scaly, at least above. Mouth terminal, small, the lower

jaw usually projecting; margin of the upper jaw formed by the premax-
illaries only ; premaxillaries strong, extremely protractile. Teeth incisor-

like or villiform, sometimes present on the vomer,but usually in the jaws

only ;
lower pharyngeals separate, with cardiform or rarely molar teeth

;

third upper pharyngeal enlarged, the fourth wanting or united to the

third. Gill membranes somewhat connected, free from isthmus; gill

rakers very short, thick. Branchiostegals 4 to 6. Pseudobrauchise none.

Dorsal fin single, inserted posteriorly, of soft rays only, rarely with a sin-

gle spine or a rudimentary spinous dorsal
;
caudal fin not forked

;
ventral

fins abdominal, rarely wanting ; pectoral fins inserted low
;
no adipose fin.

Stomach siphonal, without pyloric appendages. Air bladder simple, often

wanting. Basis cranii simple (fide Cope). Sexes usually unlike, the fins

being largest in the males, but in some species the females are much larger
in size. Many of the species are ovoviviparous, the young well developed
at time of birth. In these species the sexes are very unlike, the anal fin

of the male being developed as an intromittent organ. Fresh-water fishes

of Southern Europe, Asia, Africa, and America, some of them occurring
in bays and arms of the sea. They are mostly of small size, and the spe-

cies are very difficult of determination. Genera 30
; species about 180.

(Pceciliidw, Bonaparte Nuovi Ann. Sci, Nat., n, 132, 1838.)

We begin the discussion of this group with the largest genus, which
seems at the same time to be the most primitive and the least specialized.

a. Intestinal canal comparatively short, little convoluted; teeth little movable; bones of the

dentary firmly connected; the lower jaw strong and usually projecting beyond upper;

species chiefly carnivorous.

b. Anal fin of the male similar to that of the female and not modified into an intromit-

tent organ. Species oviparous.

c. Teeth all pointed, none of them compressed or bicuspid or tricuspid.

FUNDULIN.E :

<?. Ventral fins well developed; pharyngeal bones and teeth not enlarged.

c. Teeth in villiform bands or at least in more than one series.

/. Air bladder well developed (in all species examined); no caudal ocellus.

(j.
Gill openings not restricted above, the opercular angle free from

shoulder girdle; body oblong; dorsal various in size and inser-

tion. FUNDULTJS, 300.

gg. Gill openings restricted, the opercle from upper root of pectoral

upward being adnateto shoulder girdle; body short and deep.

ADINIA, 301.

ff. Air bladder wanting; a black ocellus at root of caudal at least in

males. Kivutus, 302.

ee. Teeth arranged in a single series; dorsal inserted in advance of anal; mouth
oblique.

j. Dorsal and anal fins short, each of 9 to 13 rays. LUCANIA, 303.

jj. Dorsal and anal fins very long, each of more than 20 rays.

GIRA.RDINICHTIIYS, 304-
ORESTIINJE :

del. Ventral fins wanting; body oblong.
t. Pharyngeal bones both above and below greatly enlarged, bearing coarse

molar teeth; scales normal, regularly imbricated, none of them ridged.

EMPETKICHTHYS, 305.
CVPRINODONTINJE :

cc. Teeth incisor-like, notched, bicuspid or triouspid.

j. Ventral fins well developed (occasionally lost through atrophy); gill openings
restricted; the opercle aduate above to the shoulder girdle.
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lc. Incisors bicuspid, with a band of villiform teeth behind thm; body rather

deep, the vertical fins moderately developed. CHARACODON, 306.

Tck. Incisors tricuspid, in 1 row, with no villiform teeth behind them; body

short and deep, compressed.

Z. Dorsal fin short, of 10 to 12 rays, the first ray slender and rudimentary.

CYPRINODON, 307.

II. Dorsal fin very long, of 16 to 18 rays, the first ray developed as a stout,

grooved spine. JORDANEU,A, 308.

~bb. Anal fin in the males placed well forward and modified into a sword-shaped intro-

mittent organ; teeth all pointed, arranged in bands. Species viviparous, the

young of large size at birth.

GAMBUSIIN;E :

TO. Eye normal, the pupil not divided by a partition; dorsal inserted more or less

behind front of anal,

n. Jaws not produced into a beak, lower jaw prominent, longer than upper;

male fish very much smaller than the female,

o. Dorsal fin long, of 14 to 16 rays; anal short.

PSEUDOXIPHOPHORUS, 309.

oo. Dorsal fin short, of 6 to 10 rays; anal short. GAMBUSIA, 310.

nn. Jaws produced into a moderate beak, much as in Labidesthes; dorsal and

anal short. BELONESOX, 311.

ANAULEPINJE :

mm. Eye divided into 2 portions by a horizontal cross partition ;
vertical fins short;

body elongate. ANABLEPS, 312.

aa. Intestinal canal elongate, with numerous convolutions; dentary bones loosely joined; teeth

movable; species chiefly mud-eating.

GOODEINTE :

p. Teeth incisor-like, all tricuspid, in 1 series, with a series of villiform teeth behind

them; sexual characters unknown, the sexes probably alike; lower jaw projecting.

q. Fins small; scales large; form oblong. GOODEA, 313.

PCECILIIN^E :

pp. Teeth all pointed; anal fin in the male advanced and modified into an intromittent

organ; lower jaw short and weak. Species ovoviviparous.

r. Teeth in a single series; dorsal and anal both short; scales large.

s. Dorsal fin inserted in advance of anal. PLATYPCECILUS, 314.

ss. Dorsal fin inserted more or less behind front of anal. HETERANDRIA, 315.

rr. Teeth in more than one series.

t. Dorsal inserted more or less behind anal; both fins very small. LKBISTES, 316.

tt. Dorsal inserted over or in advance of anal, its rays much elevated in the male.

. Dorsal fin short, of less than 7 to 11 rays.

v. Teeth of inner series in both jaws trifid. ACROP(ECILIA, 317.

vv. Teeth of inner series in both jaws entire. P(ECILIA, 318.

. MM. Dorsal fin long, of 12 to 16 rays.

w. Caudal fin normal, alike in both sexes, or with the lower angle

merely sharp in the male. MOLLIENISIA, 319.

ww. Caudal fin in the males with its lower lobe much produced and sword-

shaped, in the adult as long as rest of body.

XIPHOPHORUS, 320.

300. FUNDULUS, Lacepede.

(KlLLIFISHES.)

Fundulm, LACEPEDE, Hist. Nat. Poiss., v, 37, 1803, (mudfish).

Hydrargira, LACKPEDE, Hist. Nat. Poiss., v, 378, 1803, (swampind).
f Aplocheilus,* MCCLELLAND, Ind. Cypr. As. Res., xix, 301. 1839, (chrysostigmus

= panchax).

* We question the reference of Aplocheilus and Panchax to Fundulu*, because the East Indian
species, Aplocheilus panchax, the type of both nominal genera, has a long, depressed snout, and a
physiognomy unlike the American species. According to Giinther, its vomerine teeth are
minute and rudimental. There are no vomerine teeth in the species of Fundulus.
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fPanchar, CtiviEH & VALENCIENNES, Hist. Nat. Poiss., xvm, 380, 1846, (panchax).

Z/iij<nifct(, AGASSIZ, Anier. Journ. Sci. Arts, 1854, 135, (olivacea= notatus).

Apochcilichlhijs, BLEEKER, Mem. Soc. Harlem, 1863, 116, ((ypus).

Mkristiits, GILL, Canadian Naturalist, August, 1865, (cingitlatus).

f Haplochihis, GUNTHER, Cat., vi, 310, 1866, (corrected spelling).

AV,,,.,,,,/, JORDAN, Bull. Buffalo Soc. Nat. Hist., 1876, 142, (stellifera).

Borborys* BROUSSONET MS., GOODE & BEAN, Proc. U. S. Nat. Mus., 1885, 204, (Iteteroclitus).

JORDAN & EVERMANN, new subgenus, (seminolvi).

iHs, JORDAN & EVERMANN, new subgeuus, (ralhbuni).

Body rather elongate, little elevated, compressed behind. Mouth

moderate, the lower jaw projecting. Jaws each with two or more series of

pointed teeth, usually forming a narrow band. Bones of the mandible

firmly united. Scales moderate. Gill opening not restricted above, the

opercle with its margin not adnate to shoulder girdle. Preopercle, pre-

orbital, and mandible with mucous pores. Dorsal and anal fins similar,

small, or rather large, the dorsal inserted either in front of, above, or

behind, the front of anal
;
veutrals well developed. Air bladder present.

Sexes differing in color, size, and development of the fins, the anal fin in the

male normal. Intestinal canal short. First superior pharyngeal with-

out teeth; second with teeth; third and fourth co- ossified, with teeth.

Species very numerous, mostly American, t inhabiting fresh waters and
arms of the sea. They are the largest in size of the Cyprinodonts, and
some of them are very brightly colored. They are oviparous and feed

chiefly on animals. Some of them are bottom fishes, burying themselves

in the mud of estuaries; others swim freely in river channels and bays;
still others are "

top minnows," surface swimmers, feeding on floating
insects in swamps and streams. We here unite the nominal genus Zygo-
nectes to Fundulus, as there is a perfect gradation of the species from those

with long dorsal fin to those in which the dorsal fin is small and posterior.

The extremes of the two groups are, however, very different, the distinc-

tions being greater than usually occur within the limits of a natural

genus, (fundus, bottom, the abode of the "Fundulus mudfish.)

I. Species with the dorsal fin moderate or rather large, of 11 to 17 rays, its insertion above or

usually in front of the insertion of the first ray of the anal
;
scales large or small. Free-

swimming species, not feeding at the surface, some of them often burying themselves in

the mud of bottoms in shallow water.

a. Dorsal fin inserted before origin of anal
; branchiostegals 5 or 6.

FUNDULUS :

I. Scales large, 31 to 38 in a lengthwise series.

* Goode & Bean, who have examined the type of Colitis heleroclitus, Linnaeus, observe.

"No. 11, Garden, 'Anonymos,' see page 305, vol. r, Smith's Correspondence of Linne. The
editor of this volume has evidently been misled by the common name 'mudfish' in referring
No. 11 to Amia calva, which was No. 4 of a later lot. (See page 312.)
" The above example was apparently the type of Linne*'s description of Colitis heteroclttus. In

the annotated copy of edition xu, Linne wrote that it was referred to a new genus,
'

Borlorys,
'

of Broussonet, with the following characters: '

Corpus squamosum. Finn, dorsi unica. Maxill.
infer, intr. carin. Caput squamosum.' We have not been able to ascertain whether or not
Bronssonet has published a description of this genus." The skin is 122 mm. long. The head is % of the total length without caudal, and the depth
about the same. D. 12; A. 10. Scales in 33 longitudinal and 12 trans\erse rows. A black
blotch is still apparent on the posterior part of the dorsal." (Goode & Bean, Proc. U. S. Nat.

Mus., 1885, 204.)

f The few European species referred to Fundulus seem allied to the subgenus Xenisma. The
Asiatic and African forms are allied to or belong to the group Zygonedes. In some of them the

anal fin is much larger than in the American species.
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c. Scales in lateral line 31 to 34, 10 to 12 in a cross series
; body rather elongate, the

depth 4 to 4% in length; dorsal rays usually 12.

d. Body without cross bands; each scale above and especially posteriorly, with a

vertical purplish spot in the center; dorsal with series of blackish dots;

anal rays 13. PUNCTATUS, 926.

dd. Body with cross bauds light or dark, probably in both sexes; anal rays 9 to 11.

e. Body with about 23 narrow, undulating, silvery bars, narrower than the

dark interspaces; fins nearly plain; head large, 3% in body.

VINCTUS, 927.

ee. Body in both sexes with 10 to 15 narrow, dark, vertical bars; anal fin

small.

/. Snout shortish, shorter than eye; a black spot on back before dorsal;

head bluntish, 3% in length. PALLIDUS, 928.

ff. Snout very long, 1% times length of eye in adult; no black spot before

dorsal; male with an ocellated dorsal spot; head pointed am
elongate, 3% in body; branchiostegals 6. SIMILIS, 929.

cc. Scales in lateral line 35 to 38.

</, Anal rays 10 to 12.

h. Dorsal rays 11 or 12; depth of body 3% to 4.

i. Female with two or three black horizontal stripes; male with about 12

dark crossbars and a dorsal ocellus; head long, 3% in length;

branchiostegals 6. MAJALIS, 930.

ii. Female plain or with dark cross bands only; no black horizontal

stripes.

j. Branchiostegals 6; coloration dull greenish, nearly plain, the male

with about 20 short, blackish crossbars, the female with an

obscure dark lateral shade; no dorsal ocellus. D. 13; A. 11.

PAEV1PINNIS, 931.

jj. Branchiostegals 5.

jfc. Dorsal rays 10 or 11.

i. Color greenish, both sexes usually with dusky or silvery

crossbars and pearly spots, at least on the fins of the

male; dorsal sometimes with an ocellus; scales 35 or 36.

m. Form robust, the depth 3% in length; the head 3%;
dorsal ocellus faint or wanting; males with many

pearly spots; females nearly plain.

HETEROCLITUS, 932.

mm. Form rather slender, the depth 4 in length; the

head 3%; dorsal ocellus on female very con-

spicuous; pearly spots fewer; female banded or

spotted. OCELLARIS, 933.

II. Color greenish, in spirits without bands or spots; body

deep; tail slender; fins small. FONTICOLA, 934.

Ick. Dorsal rays 12 to 14; olivaceous, with about 15 dark cross

bands. BERMUDA, 935.

gg. Anal rays 16 or 17; dorsal rays 13 or 14; upper lip thick; scales 38-15 or 16.

w. Form robust, the depth in adult about 3 in length; color uniform pale

brown, the fins unspotted. ROBUSTUS, 936.

nn. Form rather slender, the depth 4% in length; color uniform brown, or

slightly mottled on tail; fins unspotted, the anal of male black at

base, yellow distally. LABIALIS, 937.

FONTINUS (/ow, fountain):

bb. Scales comparatively small, 44 to 60 in lateral line; dorsal fin of 13 to 15 rays; anal rays

11 to 14.

o. Scales moderate, in a longitudinal series, 44 to 48.

p. Anal rays 11; depth 4 to 5 in length.

q. Body stout, compressed, the depth 4 in length; 15 scales in a cross-

series; olivaceous, with many silvery crossbars. AOINIA, 938.
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qq. Body rather slender, the depth 4% to 5 in length; 12 scales in a cross-

series; color olivaceous, with numerous crossbars, either black or

silvery. DIAPHANUS, 939.

pp. Anal rays 13; body elongate, the depth 5% in length; olivaceous, with very

faint dark crossbars. EXTENSUS, 940.

oo. Scales very small, about 60-21.

r. Dorsal rays 14 or 15; anal 13 or 14;' color olivaceous, sides with many dark

crossbars; depth 4% in length. ZEBRINUS, 941.

rr. Dorsal fin very long, of 17 rays; anal rays 13; scales small, about 52 in longitu-

dinal series; depth about 4; olivaceous, many scales usually with a dark

spot, these forming longitudinal streaks; sometimes faint dark cross-

bands. SEMINOLIS, 942.

aa. Dorsal fin inserted over or slightly behind front of anal fin; branchiostegals4 or 5; bright

colored species with orange or brown spots, inhabiting mountain springs and brooks.

XENISMA (|ei/i<r/xa, a surprise):

s. Scales small, 50 to 53 in lateral line; dorsal and anal large, of 13 to 15 rays each.

t. Orange spots on sides in regular series, replaced m the female by brown horizon-

tal dashes; branchiostegals 5; D. 14; A. 15; depth 4% in length.

CATENATUS, 943.

. Orange spots on sides irregularly scattered; branch ioetegals 4; D. 13; A. 13; depth

5 in length. STELLIFER, 944.

GAMBUSINUS (Spanish Gambusino, a fish not worth bringing home. See Gambusia):

ss. Transitional species. Scales large, 36 to 42 in lateral line; dorsal and anal small, each

of lOorll rays; small species, intermediate between Xenisma or Fundulus&nd Zygo-

necles, the dorsal fin small, but not distinctly behind anal.

H. Anal rays 14; scales 36. Color brownish, finely dotted; lips, top of head, and line

along middle of back dark; tail with faint cross-streaks; depth 4% in length.

LINEATUS, 945.

MM. Anal rays 9 to 11.

v. Scales 38 to 42; body without black crossbars.

w. Scales 38; olivaceous, with horizontal oblong brownish spots scattered over

back and sides; depth 4% in length. RATHBTJNI, 946.

ww. Scales 42; rows of scales with whitish streaks in males, or narrow black

lines in females, forming lines along the rows of scales; depth 4% in

length. ALBOLINEATUS, 947.

w. Scales about 45; body with about 14 irregular dark crossbars; rows of scales

of upper parts with longitudinal lines. D. 10; A. 10; depth 3% in

length. CONKLUENTUS, 948.

vvv. Scales about 35, 24 before dorsal; body with about 15 well-marked black

crossbands, as in Fundulus similis or F. cingulatits, between which this species

seems to find its place; fins plain. D. 9 or 10; A. 9. FUNDULOIDES, 949.

II. ZYGONECTES (vyov, yoke; VC'KTJ;?, swimmer, the species being said to swim at the surface

in pairs). Species with the dorsal fin small, of 7 to 11 rays, its insertion distinctly behind

front of anal fin; small species with large scales (29 to 40); surface swimmers, "Top min-

nows," seeking insects at the surface of water,

a. Anal fin long, of 14 to 25 rays; vomer sometimes with minute teeth.

I. Anal rays 14; dorsal rays 8; scales 31-8; depth 5 in length; olive, the body plain; dor-

sal and anal with dark crossbands; base of caudal with round pale spots.

DOVII, 950.

aa. Anal rays 8 to 13.

c. General coloration olivaceous, either plain or with pearly or orange spots paler than

the ground color, or blackish spots not forming distinct series; no sharply defined

black crossbars or longitudinal black stripes.

d. Anal rays 12 or 13; body slender, the depth 4 to 5 in length.

e. Scales 35-12; dorsal 11 or 12; ventrals very small; coloration plain, the fins

reddish. MACDONALDI, 951.

ee. Scales 31-10; dorsal rays 10; scales bordered with orange; fins yellow, edged

with crimson. FLORIPINNIS, 952.
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eee. Scales 33-10; dorsal rays 8 or 9; body with fine specks which are clustered

together on sides, forming irregular, scattered, round, blackish spots.

JKNKINSI, 953.
dd. Anal rays 8 to 11.

/. Scales rather large, about 33 to 35-10
; depth about 4 in length ;

anal rays 8 to

11
;
head 3% to 3% in length.

g. Dorsal rays 10 or 11*; back and sides dusted with fine dark points which are

gathered together forming 10 or 12 scattered, round, brown spots on

sides; fins with minute specks. PULVEREUS, 954.

gg. Dorsal rays 7 to 9.

h. Dorsal fin inserted over sixth ray of anal
;
anal rays 11

; body (in

female) nearly plain olivaceous
;
fins plain or with a few black

dots. ARLINGTONIUS, 955.

hh. Dorsal inserted over first to third ray of anal (in the male).
i. Body with many bronze or orange spots, arranged along the rows

of scales either regularly or irregularly ;
females dull green-

ish
; young with greenish cross shades.

j. Anal rays 10 or 11
;
teeth of outer series in upper jaw com-

paratively long and slender, longer than the other teeth
;

orange spots rather large and irregular in position.

HENSHALLI, 956.

jj. Anal rays 8 or 9
; teeth in outer series scarcely enlarged,

scarcely larger than others in the band
; spots regularly

placed, somewhat as in Fundnlus catenates.

RUBRIFRONS, 957.

ii. Body with rather large pearly white spots scattered over the

scales
;
fins plain. SCARTF.S, 958.

ff. Scales rather small, 39-13
; body deep, the depth 3% in length ;

dorsal and

anal each with 10 or 11 rays ;
coloration nearly plain. SCIADICUS, 959.

cc. General coloration olivaceous, marked by distinct black crossbars, but without distinct

black longitudinal band or rows of black streaks
;
dorsal fin much smaller than

anal and inserted behind it, its rays 8 to 10.

k. Male with a large jet-black ocellus on the dorsal fin
;
anal rays 10 ;

dorsal 8
;
scales

35-11
; depth 4% in length ;

sides in both sexes with 10 to 12 black bars.

LUCI.S;, 960.
kk. Male and female without black ocellus on the dorsal

;
scales 32 to 36.

I. Anal rather long, its rays 11
;
vertical fins dotted with brown

; pearly spots

sometimes present ; depth 3f in length ;
scales 32-12. OHRYSOTUS, 961.

//. Anal moderate, its rays 8 or 9
;
scales 34 to 36-10.

w. Dark cross bands 15 or 16. Body rather stout, the depth about 4 in length;

interspaces on sides orange, with many dark points ;
fins red.

CINGULATUS, 962.

mm. Dark cross bands about 12. Body slender, the depth about 4}^ in length ;

dorsal and anal with streaks of dark dots. (male of) NOTTII, 963.

ccc. General coloration olivaceous, but crossed by many dark lengthwise streaks, each

formed of many black spots arranged in parallel lines along the rows of scales;

sides often with black crossbars also, especially in the male (in which the length-

wise streaks are sometimes obsolete) ;
a black area below eye. Scales 35 to 40.

n. Body rather slender, the depth 4^ to 5 in length.

o. Black spots on scales in the female confluent into about 6 narrow jet-black,

rope-like stripes from head to tail, these sometimes alternating with fainter

lines of dots
;
cheeks bright orange in life, silvery in spirits. Males with

the streaks obscure, the dark cross bands more distinct, about 12 in number.

Scales 36 to 40. NOTTII, 963.

oo. Black spots on scales distinct, not confluent into lines, the whole forming

longitudinal series of disconnected dots ; cheeks orange. Scales 36.

GUTTATTJS, 964.

ooo. Black spots very small, sprinkled over upper surface, passing backward into

longitudinal streaks. HIEROGLYPHICUS, 965.
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MX. Body deep, the depth 3% in length ;
female with the black spots coalescent into

about 10 wavy streaks along sides
; male with the lines of dots more or less

interrupted ;
scales 35. DISPAR, 966.

cccc. General coloration olivaceous, with a single black lateral stripe from head to tail.

p. Body Blender, the depth 4% in length ;
lateral stripe broad, purplish, its edges

wavy; back.and vertical fins speckled. D. 9; A. 11. Scales 34-10.

NOTATtIS, 967.

pp. Body stout, the depth 3> in length; sides silvery, with black lateral shade above

the silvery part. D. 11; A. 11. Scales 31-10. MELAPLEURUS, 968.

Subgenus FUNDULUS, GUnther.

926. FUNDULUS PUNCTATUS, Gunther.

Head 4; depth 4|. D. 12; A. 13; V. 6; scales 34-12. Interorbital

space very broad, slightly convex, its width half head. Snout broad,

obtuse, much depressed, the lower jaw scarcely projecting beyond the

upper ;
mandible longer than eye. Upper lip of moderate breadth, not

extending to angle of mouth. Eye less than length of snout, 4| in head,
and less than half interorbital width. Origin of dorsal somewhat nearer

to extremity of caudal than orbit, over nineteenth scale of lateral series;

first anal ray opposite to third of dorsal
;
dorsal and anal fins subquad-

rangular. with the outer margins convex, each a little longer than

high ;
caudal fin subtruncate, scaly ofa its basal half; pectoral fins

shorter than head (without snout), not extending to base of ventrals.

Brownish olive, paler below
;
each scale, especially those on the tail,

with a vertical dark purplish violet spot on the center; dorsal with 3

or 4 series of blackish dots, anal with a whitish margin. Length 3|

inches, (male). Chiapas. (Gunther); not seen by us. (punctatus, dotted.)

Fundulus punctatus, GUNTHER, Cat., vi, 320, 1866, Chiapam, Guatemala. (Coll. Salvin.)

927. FUNDULUS VINCTUS, Jordan & Gilbert.

Head 3f; depth 4i; eye 3f. D. 12; A. 11; scales about 31-10. Body
little elongate, compressed posteriorly. Head large, very broad, and

somewhat depressed above. Mouth moderate. Teeth in narrow bands,
the outer much enlarged. Interorbital space 2. Scales comparatively

large. Dorsal inserted moderately in advance of anal, its front midway
between base of caudal and occiput, the fin of moderate height ; pec-

toral If in head; caudal 1^. Coloration, in spirits, olivaceous, with

about 23 narrow silvery bars with undulating edges, the bars narrower

than the darker interspaces ;
fins all plain in type. Length 2^ inches.

This species is apparently related to F. heteroclitus and other Atlantic

species. It may be distinguished from most of its relatives by its com-

paratively large scales. Coast of Lower California ; known only from

the original types collected near Cape San Lucas by John Xantus.

(vinctus, banded.)

Fundulus vinctus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 355, Cape San Lucas.*

(Type, No. 30973. Coll. Xantus.)

* According to Mr. Lyman Belding a large part of the collection of John Xantus from "
Cape

San Lucas" was obtained in the pools and lagoons about La Paz. It is not unlikely that these

shoal-water species come from the latter locality.
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928. FUNDULUS PALLIDUS, Evermann.

Head 31; depth 4
; eye 3|. D. 12; A. 11

;
scales 31-11, about 16 before

dorsal. Body stout
;
head heavy ;

caudal peduncle long and much com-

pressed ;
snout short and blunt, shorter than eye, which is the width

of the interorbital space ;
humeral scale not enlarged, 2 rows of scales on

the cheek; mouth rather small, little oblique, teeth pointed, in more

than 1 series, the outer enlarged. Dorsal fin over the anal, its origin

midway between base of caudal and posterior edge of opercle, or midway
of total length, its rays short, about If in head

;
anal rays about equal in

length to those of dorsal. Scales medium, not firmly attached. Color

pale yellowish; sides with about 13 narrow, dark, vertical bars, much
narrower than the pale interspaces, not extending on the back or belly;

scales sparsely covered with fine dark punctulations, few on the vertical

fins and head; a large oblong black spot on the back immediately in

front of dorsal fin. Allied to Fundulus similis, Baird & Girard, the head

less pointed, the snout very much shorter, it being shorter than the eye,

while in Fundulus similis it is 1| times the eye; the dorsal has 1 more

ray and the anal 2 or 3 more
;
the color paler, the bars less distinct, no

dark dorsal line as in the other, while the pronounced black spot in front

of the dorsal is not found on Fundulus similis. Galveston Bay, near Swan
Lake, Texas; one specimen known, (palcidus, pale.)
Fundulus pallidus, EVERMANN, Bull. U. S. Fish Comm., xi, 1891 (May 25, 1892), 84, pi. 35, fig. 2

Galveston Bay, near Swan Lake, Galveston, Texas. (Type, No. 45564. Coll.

Evermann, Scovell & Gurley.)

929. FUNDULUS SIMILIS (Baird & Girard).

(SAC-A-LAIT.)

Head 3 in length; depth 3| to 4j? ; eye 5 to 5|. D. 11 to 13; A. 10;

scales 33-11. Body slender, the outlines scarcely arched; adults much

deeper than young ;
head narrow, very long, and regularly narrowed for-

ward; preorbital as wide as eye, 44 to 5 in head; eye small, 11 to If in

interorbital
;
mouth small, maxillary not nearly reaching vertical from

anterior nostril; teeth very small, in broad villiform bands, the outer

series not at all enlarged; interorbital width 31 in head. Dorsal long
and low, the height less than length of base in adult males, 11 in length
of base in females

;
in males the last rays are but little higher than some

of those preceding, in females the last are the lowest
; longest ray (in $ )

23- in head; origin of dorsal midway between middle of eye and tip of

caudal; origin of anal under third dorsal ray, the fin much higher than

dorsal, the longest ray 11 in head
; posterior margins of oviduct adnate

along either side of third anal ray, covering i length of first ray. Pec-

torals reaching origin of ventrals, If to If length of head
;
ventrals not

reaching vent, 21 in head, their base midway between pectorals and

origin of anal
;
caudal subtruncate, If in head. Scales large, in regular

series. Color: $ , olivaceous, bronze below; lower parts of head strongly

orange ;
sides with 10 to 15 narrow, dark bars, 1 to f as wide as the inter-

spaces, and not very dark; a large, diffuse, dark humeral blotch, extend-

ing from above opercle to about base of pectoral ;
each scale with a dis-

tinct ^> -shaped intermarginal series of dots, forming conspicuous reticu-

lations; dorsal dusky, with black specks, mostly black at base; a small
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ocellated black spot behind, disappearing in adults; caudal faintly
clouded with dusky, especially about the middle; ventrals pale, some-

what soiled. 9 , olivaceous, sides paler olive, with metallic luster; belly

white; 7 to 15 very narrow, sharply defined black bars on sides, not

extending on the back, scarcely broader than the pupil ;
scales marked

as in the males, but much more faintly; fins pale, almost immaculate.

Length 6 inches. Coast of the Gulf States, in brackish waters and shal-

low bays ; very abundant from Florida to Texas, (similis, similar, the

sexes being nearly alike.)

Hydrargyra sn/nVis, BAIRD & GIBARD, Proc. Ac. Nat. Sci. Phila., 1853, 389, Indianola, Texas;

(Coll. Clark); GIRARD, U. S. & Hex. Bound. Surv., Zool., 68, pi. 35, figs. 1-8, 1859.

Fmtihdns similis, GUNTHER, Cat., vi, 323, 18GG; JORDAN & GILBERT, Proc. U. 8. Nat. Mus., 1882,

252; JORDAN & GILBERT, Synopsis, 333, 1883.

930. FUNDULTJS MAJALIS (Walbaum).

(KILLIFISH ;
MAYFISH

; KOCKFISH.)

HeadSf; depth 4. D. 12; A. 10; scales 36-13. Body oblong, scarcely

elevated, little compressed; head rather prolonged anteriorly; the mouth

small, terminal, and very oblique ;
scales rather large ;

dorsal fin moder-

ate; anal fin very high in the males, moderate in the females; ventrals

long in the males, reaching past front of anal; eye moderate, shorter

than snout and than interorbital space ;
a slight angle formed by the

profile, in front of the eye, due to the greater flattening of the snout.

Males dark olivaceous above; sides silvery or somewhat golden, with

about a dozen broad transverse bars of the color of the back
; posterior

part of the dorsal fin with a black patch ;
fins yellowish or pale. Females

olivaceous above, white below, a narrow black longitudinal stripe along
sides about on the level of the eye and as wide as the pupil ;

below this,

two similar black stripes anteriorly and one posteriorly, the upper one

being interrupted; one or two black bars at base of caudal. Females

usually larger than the males. A large male of this species, in high color-

ation, taken at Beaufort, N. C., showed the following colors in life : Back

olive, sides and belly bright salmon yellow ;
lower fins clear yellow ; pec-

torals and anal with some dusky ; posterior edge of caudal dark
;
dorsal

nearly all black, a large black ocellated spot on the last rays; opercles

and underparts of head with an inky suffusion; cheeks, top of head,

and mouth bronze yellow ;
sides with about 18 narrow, dusky vertical

bars. Teeth in a broad band
;
an outer row of rather large teeth. Ovi-

duct adnate to first anal ray for a short distance. Length 6 inches. Cape
Cod to Florida; the largest of our PwciUida;; abundant in shallow bays,

especially north ward, (majalis, pertaining to May, translation of Mayfish.)

Mayfish, SCHOPF, Naturforscheren de Freunde, 1788, 172, Long Island.

Cobitis majalis, WALBAUM, Artedi Pise., in, 12, 1792, Long Island; after Mayfish of SCHOPF.

Esoxflavulus, MITCHILL, Trans. Lit. & Phil. Soc. N. Y., i, 1815, 439, New York.

Esox zonatus, MITCHILL, Trans. Lit. & Phil. Soc. N. Y., i, 1815, 440, New York; young.

Hydrargyra trifasciata, STORER, Journ. Bost. Soc. Nat. Hist., i, 1837, 417, Massachusetts.

Hydrargyra vernalis, CUVIER & VALENCIENNES, Hist. Hat. Poiss., xvm, 206, 1846, presented by M.

LECONTE, probably from South Carolina.

Hydrargyra majalis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 207, 1846.

Ftmdulus majalis, GUNTHER, Cat, vi, 322, 1866; JORDAN & GILBERT, Synopsis, 331, 1883.
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931. FUNDULUS PARYIPINNIS, Girard.

Head 3i ; depth 3f . D. 13; A. 11
;
scales 38-12. Body moderately elon-

gate. Fins very high in the male, small in the female. Scales large ;
in

the males in spring roughened or ctenoid by small granulations and

prickles, similar to the nuptial excrescences of some Cyprinidcv; fins also

rough. Oviduct forming a sheath at base of first ray of anal. Male

light olive green, mottled with darker; sides with silvery and brassy

luster; lower parts yellow; about 20 short blackish crossbars along
middle of sides, broader, plainer, and more closely set behind; sides and

fins with dark points ; upper fins dull olive; lower yellow. Female larger,

olive green above, sides not barred, with an obscure dusky lateral band

on caudal peduncle; fins plain. Length 4 inches. Coast of California

from Point Concepcion southward to Cerros Island
; very abundant in

bays and lagoons, especially about San Diego, (parvus, small
; pinna, fin. )

Fimduhis parvlpinnis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 154, San Diego, California;

GIRARD, Pac. R. E. Surv., x, 303, 1858; GUNTHER, Cat., vi, 319, 1866; STEINDACHNEB, Ichth.

Beitrage, v, 155, 1876
;
JORDAN & GILBERT, Synopsis, 333, 1883.

932. FUNDULUS HETEROCLITUS (Linnanis).

(COMMON KILLIFISH
;
MUDFISH

;
COBBLER

;
MUD DABBLER

; MUMMICHOG.)

Head 3 to 3f ; depth 3f to 3{[. D. 11; A. 10 or 11
;
scales 35 to 38-13 to

15. Body thick-set, short, and deep ; anteriorly broad, posteriorly com-

pressed, the back elevated; the caudal peduncle robust; head rather

short, blunt, broad and fiat on top ; eye moderate, about equal to snout,

about half the width of interorbital space and length of head; fins

moderate, the dorsal inserted in males midway between snout and tip of

caudal; in females farther back
;
oviduct attached to anterior ray of anal

fin for i to f its length ;
teeth in moderate bands, pointed, the outer series

enlarged ;
lower jaw strong, projecting beyond upper. Coloration in males

dark dull green, the belly more or less orange yellow ;
sides with numer-

ous quite narrow, ill-defined silvery bars made up of silvery spots, most

distinct posteriorly; besides these are numerous conspicuous white or

yellow spots, irregularly scattered; vertical fins dark, with numerous
small round pale spots ;

dorsal often with a blackish spot on its last ray ;

anal and ventrals yellow anteriorly ;
under side of head yellow ; young

males with alternate bars of dark and silvery, the former becoming in

time the ground color, the dorsal ocellus more distinct. Females nearly

plain olivaceous, lighter below, without spots or bars, the scales finely

punctate ;
sides often with about 15 dark crossbars or shades. Young,

especially young females, with more or less distinct dark cross bands
;

these always present in the very young, in females narrower than the

interspaces, in males much broader and less numerous. Length 3 to 6

inches. Coast of Maine to the Rio Grande, everywhere very common in

brackish waters, often burying itself in the mud in shallow lagoons ;
the

most abundant of our Pccciliidca, varying considerably in size, coloration,
and height of fins.* (erfpv/c/lrrof, irregular or unusual.)

* In the adult male of the typical heteroclitus from Charleston, South Carolina, the longest dor-
sal ray is If times in head (If in macrolepidotus ;

2 in grandis) ;
the longest anal ray 1 (in macro-

lepidotus 1; in grandis If) ;
caudal 3 in length (in grandis 4); ventrals reaching front of anal, 2

in head (in grandis barely to vent, 2-|
in head) ;

hase of dorsal 2 in head (in grandis 2|).
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Colitis heteroclila, LINNAEUS, Syst. Nat., Ed. xii, 500, 1766, Charleston, South Carolina; after

tho Mudfish of DR. GARDEN.

Pircilia c<ii<-la, BLOCK & SCHNEIDER, Syst. Ichth., 452, 1801, Carolina
;
after LINNAEUS.

Fundulus mudfish, LACEPEDE, Hist. Nat. Pois.s., v, 37, 1803, Carolina
;
after LINN^US.

Hydrr<j\r .iininipiim, LACEPEDE, Hist. Nat. Poiss., v, 378, 1803, South Carolina.
FHitdidit* )i>'i,'rnrlihis, GUNTHER, Cat., vi, 318, 1866

;
JORDAN <fe GILBERT, Synopsis, 336, 1883; and

of authors generally.

Represented northward, Maine to Virginia, by the dwarfish form

932a. FUNDULUS HETEROCLITUS MACROLEPIDOTUS (Walbaum).

(COMMON COIIBLER
; KILLIFISH.)

Smaller in size than the typical keteroclitus (from South Carolina) ;
the

fins lower, scarcely higher than in var. grandis. Longest dorsal ray 1* in

head
;
A. 1|. Scales on top of head rather smaller, body more slender

and coloration generally paler; females nearly plain, the young females
with dark bands. Maine to Virginia; everywhere very common in brack-
ish waters, apparently passing gradually into the typical heteroclitus, from
which it is scarcely to be separated even as a slight variety,

large-scaled.)

macroJepidota, WALBAUM, Artedi Piecium, HI, 11, 1792, Long Island
;
after Yellow-

bellied Cobbler of SCHOPF, Naturf. Freunde., vin, 171, 1788.

Colitis killifish, WALBAUM, Artedi Piscium, HI, 11, 1792, Long Island
;

after Killifish of

SCHOPF, Naturf. Freunde, vni, 172, 1738.

Pacilia fasciata, BLOCK & SCHNEIDER, Syst. Ichth., 453, 1801
; after Yellow-bellied Cobbler of

SCHOPF.

Esox pisciculus, MITCHILL, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 440, New York.
Ewx pisculentm, MITCHILL, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 441, New York.
Hydrargyra nigrofasciata* LE SUEUR, Journ. Ac. Nat. Sci. Phila., i, 1817, 133, Newport,

Rhode Island.

FumMus viridescens, DE KAY, N. Y. Fauna : Fishes, 217, 1842, New York.
Fundulus zebra, DE KAY, N. Y. Fauna : Fishes, 218, 1842, New York.
Funduluspisculentm, STORER, Fishes Mass., 294, 1839; and of many American authors.

Fundulus nigrofasciatm, STORER, Fishes Mass., 295, 1839; GUNTHER, Cat., vi, 323, 1866; JORDAN &
GILBERT, Synopsis, 335, 1883.

Represented along the Gulf Coast by

932b. FUNDULUS HETEROCLITUS GRANDIS (Baird & Girard).

Size larger than in the typical heteroclitus, the coloration brighter, the

pale spots on the dorsal in the male larger, the dorsal and anal fins lower.

Longest ray of dorsal 2 in head in males, 2 in females
;
anal rays If in

males, 2 to 2i in females; tips of dorsal in males scarcely reaching half-

way to base of caudal.

* The nominal species Ftindnlus nigrofasciatm, of which we have numerous specimens from
Woods Holl, Mass., seems to us the young female of Fundulus heteroclilus macrolepidotm. It is

thus described by Dr. Glinther:
Fmidulm nigrofatciatus (Le Sueur): Head 3%; depth 4. D. 11; A. 9; scales 33-11. Body

rather short and deep; head rather long and depressed; tho snout obtuse, a slight angle being
formed above the eye, dorsal moderate, well back; anal short and deep; eye longer than snout
1% in interorbital space; 3% in head. Olivaceous above, silvery below; fins in both sexes
immaculate; males with 9 or 10 very distinct silvery crossbars, each about as broad as a scale;
females with about as many narrow black bars, which do not extend on the back or belly; scales

punctate. Length 2% inches. (Gunther.) Atlantic coast of United States, recorded from
Massachusetts and Rhode Island.

F. N. A. 42
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The following are the life colors of this form, taken from specimens
from Pensacola : Males very dark green above, paler posteriorly ;

sides

with many small, round, pearly white spots, some of them often in verti-

cal series
; posteriorly traces of 8 to 10 narrow, pale crossbars alternat-

ing with broader, faint dusky ones; belly yellowish ;
sides of head

dusky ;
caudal greenish, dusky behind, its basal part with numerous

small white spots ;
dorsal olive, anteriorly orange, with many small white

spots ;
the white spots larger and less numerous than in the typical hetero-

clitus
;

anal and ventrals orange, speckled with white
; pectorals light

yellow. Female olive and silvery, with minute speckles below
;
sides

usually with traces of 12 to 15 narrow, silvery vertical bars, not half so

wide as the dusky interspaces ;
no white spots on body or fins

;
fins

mostly dusky olive, nearly plain. Length 6 inches, (grandis, great.)

Fundvlus grandis, BAIBD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 389, Indianola, Texas
;

GIRARD, U. S. Mex. Bound. Surv., Ichth., 69, pi. 36, 1859. (Coll. Jno. H. Clark.)

Fundulus floridensis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 157, Charlotte Bay, Florida.

Fundulus heteroditus grandis, JORDAN & SWAIN, Proc. U. S. Nat. MUB., 1882, 230.

983. FUNDULUS OCELLARIS, Jordan & Gilbert.

Head 3 to 3fc; depth 4
; eye 4. D. 11

;
A. 10

;
V. 6

;
P. 13. Scales 35-15.

Female with a large black ocellus on the dorsal fin. Head comparatively
small and narrow, with short, depressed snout, and weak jaws; body
rather slender

;
lower jaw little longer than upper ; eye small, If in

interorbital width, equaling snout, which equals length of mandible
;

teeth all villiform, in narrow bands in each jaw, the outer series but lit-

tle enlarged ; preorbital narrow, less than half diameter of orbit. Dorsal

fin (in $ 3 inches long) much elevated, reaching, when depressed, beyond
base of rudimentary rays of caudal

;
much shorter than this in females

and young males. Origin of dorsal midway between tip of caudal and

tip of snout, or slightly nearer snout
;
the base of the fin \\ in height of

longest ray, which is contained 1 in head
;
outline of fin rhomboid, the

upper edge straight, the last rays highest; anal fin similar to dorsal,

but narrower and slightly lower, not reaching caudal when depressed;

its origin under second ray of dorsal and distant from caudal half as far

as from tip of snout
;
base half height of longest ray ; greatest height of

caudal peduncle f its length and half length of head
;
oviduct not attached

to first anal ray, but forming a low sheath along base of first six rays;

caudal short, rounded, li in head
; pectorals slender, reaching base of

ventrals. If in head
;
ventrals (in adult $ ) extending beyond front of

anal, half length of head. Scales moderate, in somewhat irregular

oblique series, a few imperfect pores in lateral line
;
humeral scale not

enlarged ;
18 scales before dorsal. Female with somewhat deeper body,

and different coloration
;
the fins smaller, the last ray of dorsal shorter

than those preceding, and not reaching halfway from its base to rudi-

mentary caudal rays ; length of longest ray greater than base of fin
;

ventrals not nearly reaching vent
;
front of dorsal nearer tip of caudal

than end of snout. Color $ ,
dark olive brown above, golden 011 sides

and below
;
scales margined with darker; sides with 13 to 15 dark cross

bands of the color of the back, not extending on the belly, but almost



Jordan and Evermann. Fishes of North America. 643

reaching lower median line behind ventrals
;
these bands usually paral-

lel, the anterior ones, at least, narrower than interspaces; sides poste-

riorly finely speckled with small pearly spots which cover both bands

and interspaces ;
dorsal and anal margined with orange anteriorly ;

the

two fins tinged with orange and checked with black and pearl color
;

caudal light orange, indistinctly barred at base with series of linear

blotches
; pectorals and ventrals plain orange, the former slightly dusky.

$ dark above, sides finely dusted with dark points, pale below, tinged
with yellowish ;

middle of .sides with about 13 very narrow, short, dark

half bars
;
back sometimes with small black blotches

;
dorsal dusky, with

a very distinct black spot ocellated with white, on its posterior rays ;

caudal and anal plain dusky ;
ventrals light yellowish. Length 3 inches.

Gulf Coast of Florida to Louisiana,* in bays and streams
;
not rare

;

apparently variable. (oceUaris, having an eye-like spot.)

If Fuudulus limbatn*, KROYER, Naturhist. Tidsskr. Kjbbenhaven, Vol. 2, 3d series, 1863, 94, foot-

note 1, New Orleans; merely a MS. name of Krb'yer's for a specimen in the Royal Museum
of Copenhagen.

Fmvlulus ocellarix, JORDAN & GILBERT, Proc. U.S. Nat. Mus., 1882,255, Pensacola, Florida,
in salt water; (Type, Nos. 29667 and 30853. 'Coll. Jordan); WOOLMAN, Bull. U. S. Fish

Comm., x, 1890, 300, pi. 52, fig. 2, (good figure).

934. FUNDULUS FONTICOLA, Cuvier & Valenciennes.

D. 11
;
.A. 12; B. 5; scales 37. Body plump, with long caudal peduncle.

Head broad, little depressed ;
the tail slenderer and the body deeper than

in Fundulus heteroclitusj dorsal inserted in front of anal; dorsal and cau-

dal small and rounded, the anal high and pointed, the paired fins short.

Teeth in broad bands, the outer little enlarged. Uniform green, appar-

ently without spot or band in spirits. (Color entirely lost in the original

type.) Length 2 inches. Mountain springs in Porto Rico
;
here described

from the original type, the only known example, as the other specimens

possessed by Cuvier & Valenciennes belong to a species of Gambtisia.

(fons, fountain; colo, I inhabit.)

Fundulus fonticola, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 198, 1846, Porto Rico;

JOKDAN, Proc. U. S. Nat. Mus., 1886, 526, (examination of original type).

935. FUNDCLUS BERMUDA, Giinther.

(MANGROVE MINNOW.)

Head 3f ; depth 4. D. 14; A. 12; scales 35-13. Snout short, not longer
than eye, the lower jaw projecting beyond it. Interorbital width 2 in

head; eye 4. Dorsal inserted before anal, midway between preopercle

and root of caudal
;
anal much higher than long. Brownish olive, the

male with faint dark green cross bands. Length 3 inches. Bermudas.

(Giiuther.)

* Specimens from New Orleans, in fresh water, differ in color. Males with about 15 sharply
defined cross bands as broad as silvery interspaces; a few dark dots above; pearly dots on dorsal

and anal, few or none on body. Females light olive, with many small dark spots forming obscure

series; large spots as large as pupil scattered over the body; no trace of dark cross bands; dorsal

with a conspicuous black ocellus on its last rays. Dorsal low and small, inserted a little before
the small anal. Eye equal to snout, 4i in head; interorbital with 2&. Head 3g; depth 3f.
D. 10; A. 10. Scales 34-13. Length 2^ inches. This is possibly a species different from
F. ocellaris.
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Fundulus bermudse, GiiNTHEB, Ann. Mag. Nat. Hist., 1874, 4, reprint, Bermudas.
Fundulas rhizophorse,* GOODE, Amer. Journ. Sci. Arts, 1877, 298, Basden Pond, Bermudas,

in brackish water among the roots of the mangrove (Ithizophora mangle); locally abundant.

936. FUNDULUS BOBUSTUS, Bean.

Head 3i ; depth 3
; eye 4i to 5. B. 5

;
D. 14

;
A. 16

;
V. 6

;
P. 16

;
scales

38-16. Head broad, the distance between eyes equal to length of eye
and snout. Top of head nearly flat

; eye as long as snout. Mouth very

obliquely placed, the lower jaw longer than upper. End of maxillary

reaching to below front of eye ;
width of mouth J- head. Teeth in jaws

in narrow bands or biserial, the outer series somewhat enlarged. Gill

rakers short, stout, about 19 on the first arch. Thirteen scales between

upper angle of gill opening and origin of dorsal
;
dorsal commencing

nearly midway between tip of snout and end of tail. Ventral origin

midway between tip of snout and base of caudal; anal origin under
middle of dorsal

;
in the female the first six rays are short and stiff, and

the genital opening is immediately in front of, and disconnected from,
the anal fin

;
in the male the middle caudal rays are i as long as head

;

slightly shorter in the female. Color uniform pale brown
;
fins unspot-

ted, and the opercle with a golden tint. Length 5 inches. Streams of

Guanajuato, (robustus, robust.)

Fundulus robustm, BEAN, Proc. U. S. Nat. Mus., 1892, 285, pi. 44, fig. 2, Guanajuato, Mexico.

(Type, No, 43760. Coll. Duges.)

937. FUNDULUS LABIALIS, Giinther.

Head 4 to 4i; depth 4i; eye about 4. B. 6; D. 13 or 14; A. 16 or 17;

V. 6; scales 37 to 39-15. Interorbital space broad, slightly convex,
its width being less than half head. Snout broad, obtuse, depressed,
with the jaws equal in front; mandible very short, not longer than

eye; upper lip well developed, broad, extending to angle of mouth.

Eye less than length of snout, and in females \ of the width of the

interorbital space, whilst in males the forehead is somewhat narrower.

Origin of dorsal midway between extremity of caudal and orbit, over

twentieth scale of lateral line
;

first anal ray opposite first of dorsal
;

dorsal fin as high as long in both sexes; anal fin rounded in the male,

scarcely higher than long, much elevated in the female, the length of its

base being only of its depth. Genital opening of the female immedi-

ately in front of, but disconnected from, the anal fin. Basal third of the

caudal fin (which is subtruncate) scaly. Body uniform brownish olive,

paler below; sometimes irregular, cloudy markings on the tail; fins

immaculate; the anal fin of the male black at the base and bright
yellow on its marginal half; upper margin of the dorsal fin of the same
sex yellowish. Length 4 inches. Rivers of Guatemala. (Giinther.)

(labialis, pertaining to the lip.)

Fundulus Idbialis, GUNTHER, Cat., vi, 319, 1866, Rio San Geronimo, Guatemala, Yzabal.

(Coll. Salvin & Godman.)

* Dr. Goode's description of Fundulus rhizophorse is more detailed than that of Dr. Giinther.
The only important difference shown is in the fin rays. Goode counts, D. 12; A. 11; scales 35-12
or 13. Color light tawny yellow, with about 15 regular tranverse bands of greenish brown, each
2 scales in width, most distinct posteriorly. Length 2% inches.
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Subgenus FONTINUS, Jordan <fc Evermann.

938. FUNDULUS ADINIA, Jordan & Gilbert.

Head 3f ; depth 4
; eye 4. D. 13

;
A. 11

; scales 44-15. Body short,

deep, and compressed ;
head moderate, broad, and flat above, the inter-

orbital space rather more than half greater than width of eye; dorsal

and anal fins rather large ;
dorsal inserted almost exactly over front of

anal
;
teeth mostly in two series, the outer very strong ;

vent midway
between eye and base of caudal

;
scales small, closely imbricated. Color

olivaceous, with 15 to 20 silver crossbars, almost as wide as the inter-

spaces posteriorly, wider than the interspaces anteriorly, extending over

the belly and joining their fellows on the opposite side
;

the bands

variable, but usually wider and more crowded than in F. diaphanus ;
fins

plain. Length 2 inches. Lower Rio Grande
; only the types known, from

Brownsville, Texas. (Adinia, a related genus.)

Fundxlnx ailitiia, JORDAN & GILBERT, Synopsis, 335, 1883, Rio Grande at Brownsville
i

Texas.

939. FUNDULUS DIAPHANUS (Le Sueur).

Head 4; depth 4*
; eye large, 3i in head. D. 13; A. 11; scales 45-15.

Body rather slender, not elevated, compressed posteriorly. Head moder-

ate
; quite flat above. Teeth pointed, the outernotmuch enlarged. Fins

not large ;
dorsal and anal rather low

;
ventrals scarcely reaching vent

in the females
;
somewhat longer in the males. General color olivaceous

;

sides silvery. Male with about 20 silvery vertical bars, narrower than the

dark interspaces ;
female with 15 to 20 dark transverse bars, shorter than

the silvery bands of the male, the interspaces pale; back sometimes spot-

ted
; young always with black bars; fins nearly plain. Length 4 inches.

Coast ofMaine (W. C. Kendall) to Cape Hatteras, in river mouths, ascend-

ing streams to their fountain heads, hence abundant in lakes throughout
New York; variety menona westward to northern Illinois; not found

southward. The typical form found eastward and in the sea has the back

nearly or quite unspotted. Examples from Grand Lake Stream and Boy-
den Lake, Maine, have the back somewhat spotted. In the Potomac River

this is the most abundant species of the family, (diaphanus, titaQavfc,

transparent.)

Hydriirgura diapfiana, LESuEUR, Journ. Ac. Nat. Sci. Phila.,1, 1817,130, Saratoga Lake.

Hydrargyra multifasciata, LE SUEUR, Jonrn. Ac. Nat. Sci. Phila., 1, 1817, 131, Saratoga Lake.

Hydrargyra gwamjrina, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 203, 1845, New Jersey;
not of LACEPEDE.

Fundidus muliifasciatiis, GVNTHER, Cat., vi, 324, 18C6, and of many writers.

Fundulus (UiipJtauHx, JORDAN, Proc. Ac. Nat. Sci. Phila., 1877, 67; JORDAN & GILBERT, Synopsis,

334, 1883; HUGH M. SMITH, Bull. U. S. Fish Comm.,* x, 1890, 66.

Fundiilus swampiiia, JORDAN & GILBERT, Synopsis, 332, 1883.

Specimens from west of New York belong to the well-marked

939a. FUNDULUS DIAPHANUS MENONA (Jordan & Copeland).

Head 3| ; depth 5. D. 12; A. 10; B. 5; scales 48-12. Teeth pointed,

curved, outer little enlarged. Dark bands very distinct, somewhat

* Specimens of the typical diaphamw have been examined by us from Cayuga Lake; New York

Harbor; Coast of Maine; Shenandoah River; Potomac River; and Elizabeth River, Virginia.
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irregular in position, the back always spotted; the dark bands often

replaced by about 16 shining, silvery, vertical bands, which are narrower
than the dark interspaces ;

the interspaces broadest behind
;
fins plain.

Length 31 inches. Lakes and ponds from Ohio westward to the Missis-

sippi Kiver, not found much south of Chicago. (From Lake Menona,
near Madison, Wisconsin.)

Fundulus menona, JORDAN &COPELAND, Proc. Ac. Nat. Sci. Phila., 1877, C8, Catfish River, outlet

of Lake Menona, Madison, Wisconsin; (Coll. Dr. Hoy); JORDAN & GILBERT, Synopsis,

335, 1883.

Fundulus dlapliunm menona, JORDAN, Man. Vert., Ed. v, 85, 1888.

940. FUNDULUS EXTENSUS, Jordan & Gilbert.

Head 3f ; depth 5f ; eye large, 3^. D. 15; A. 13; scales about 47-12.

Body unusually elongate, moderately compressed, the caudal peduncle

long, much longer than head. Head slender, not very broad, the inter-

orbital width 2f in head. Mouth rather large ;
the teeth in a moderate

band, the outer considerably enlarged. Dorsal fin rather long, of moder-

ate height, its insertion well in front of that of anal, at a point midway
between eye and base of caudal; pectoral small, If in head; caudal 1.

Coloration, in spirits, plain, somewhat translucent, with no markings
anywhere, except traces of some very narrow dark bars on the sides.

Fins now plain. This species resembles somewhat Fundulus diaphanus,
but it is more elongate. Coast of Lower California, know only from the

original types, (extensus, drawn out.)

Fundulus extensus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 355, Cape San Lucas.

(Type, No. 30972. Coll. Xantus.)

941. FUNDULUS ZEBRINUS, Jordan & Gilbert.

Head 31 to 3f; depth 41 to 4f ; eye 4 to 4i; interorbital width 2f in

head; snout 3f. Branchiostegals 5. D. 14 or 15; A. 13 or 14; scales

60-21. Head and body shaped much as in Fundulus similis, the snout less

elongate. Width of preorbital 61 in head
; eye moderate, If in interor-

bital width
; posterior margin of orbit in middle of length of head

;
teeth

in both jaws in villiform bands, with the external series much enlarged.
Dorsal fin long and rather low, the base longer and the rays higher in

males than in females
; origin of dorsal nearly equidistant between snout

and margin of caudal, slightly nearer the snout in males, and nearer end
of caudal in females

;
base of dorsal in males 6 to 61 in total length, the

highest dorsal ray about half head
;
in females the base is 71 in total

length; origin of anal opposite that of dorsal in males, behind it in

females; in the latter the anal is sharply angulated, the anterior rays
more than thrice the height of the posterior, and more than f length of

head. In males the margins of both dorsal and anal fins are evenly

rounded, the anal the higher, its rays beset with minute white prickles.

Oviduct forming a low sheath along base of anterior half of anal
; pec-

torals not reaching base of ventrals, equaling distance from snout to

preopercular margin ;
ventrals about reaching vent

;
caudal truncate, 1&

in head. Scales very small
;
no enlarged humeral scale. In males the

margins of scales are rough, with minute tubercles. Greenish above,
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sides and below silvery white, the sides tinged with sulphur yellow
the greater part of each scale on back rendered dusky by black points;
sides with 14 to 18 dusky bars from back to ventral region, occasionally

meeting on ventral line
;
these bars are very variable in width, seemingly

narrower in females, in which half bars are frequently inserted between
the others

;
the interspaces are as wide as the bars, or usually wider.

Fins yellowish, without distinct markings, in the males all very dusky
except the anal. Length 3 inches. Kansas, western Iowa, and South

Dakota, and south to Kentucky, Texas, and New Mexico
;
abundant in

Font-qui-Bouille Creek at Pueblo, and in most clear tributaries of the

upper Arkansas, (zebrinus, like a zebra.)

Hydrargyra zebra, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, GO, tributaries of Rio Grande,
"between Fort Defiance and Fort Union, New Mexico;" name preoccupied by
Funduhts zebra, DE KAY.

Fioi<1i<h<8 zebra, GATHER, Cat., vi, 324, 1866, not of DE KAY
;
JORDAN & GILBERT, Synopsis, 333,

1883.

FHnthilus zebrimis, JORDAN <& GILBERT, Synopsis, 891, 1883, (after GIBABD); GILBERT, Bull. Wash-

burn Lab. Nat. Hist., 1, 1884, 15.

942. FUNDULTJS SEMINOLIS, Girard.

Head 4& to 4J- ; depth 5f to 6|. D. 17
;
A. 13

; eye 4
;
scales 52. Body

slender, not compressed ;
back not elevated

;
caudal peduncle deep, depth

the same as the height of dorsal, and also equal to the distance from the

end of the snout to middle of pupil ;
head long and pointed, somewhat

pyramidal ; depth of body equal to distance from end of snout to hinder

margin of preopercle ; eye of medium size, f the interorbital space. Teeth
in two rows, those of the outer row in the lower jaw much enlarged ;

all

pointed, movable, and curved inward. Dorsal fin longer than anal, the

rays growing gradually shorter from the fifth to the last, giving the top
of the fin a gentle convex curve

; origin of dorsal above the termination of

the veutrals
;
anal short, length of longest rays 1| that of base of fin, fourth

ray longest, growing rapidly shorter to the last
; posterior margin below

posterior margin of the dorsal
;
ventrals small and short, not reaching

vent
; pectorals broad, barely reaching ventrals. Ground color olive green

in the larger specimens, brighter in the males, or of a somewhat yellow-
ish brown

,
caused by the scales having dark edges ;

male specimens usually
with several longitudinal stripes formed of dark spots in the angles of the

scales, making knots in the net which is formed by the dark borders of

the scales; these spots larger on the back; these markings wanting in

some specimens ;
all of the young, and the older females, crossed by 12

or 14 faint dark bars; fins often plain, but in developed males the dorsal

and caudal have large dark spots arranged on bars
;
outer part of caudal

mostly black in males
;
ventrals and anal orange, the outer edge black.

Rivers and swamps of Florida ; locally abundant. A handsome, sleek-

looking species, well distinguished from all the others. (Named for the

Seminole Indians, in whose domain it is found.)

Ftmdulus seminolis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 59, Palatka, Florida
;

GCNTHER, Cat., vi, 325, 1866; JORDAN & GILBERT, Synopsis, 334, 1883; WOOLMAN, Bull. U.S.

Fish Comm., x, 1890, 297, pi. 52, fig. 3, (good figure); LONNBEBG, Ofvers. Kong. Vet. Akad.

Fo'rh., 116, 1894.
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Subgenus XENISMA, Jordan.

943. FUNDULTJS CATENATUS (Storer).

(STUDFISH.)

Head 4; depth 4| to 5. B. 5; D. 14; A. 15; scales 50. Similar in

form to Fundulus stellifer, but larger, with lower fins and different color-

ation
;
dorsal and anal fins even in the males, falling short of the caudal;

dorsal inserted above anal
;

anal prickly in spring males. Teeth in

broad bands, the outer somewhat enlarged. Color bluish or greenish ,
with

a round orange spot (in the male) on each scale, thus forming series of

regular lines of dots
;
females with smaller brown spots on the scales,

also forming lines. Length 6 or 7 inches. Tennessee and Cumberland

rivers, and in clear streams of the Ozark Mountains
; locally abundant;

one of the largest and handsomest of the Cyprinodonts. (catenatus,

chained.)

Pcecilia catenaia, STORER, Synopsis Fish. N. A., 430 (178 of repriiit), 1846, Tennessee River,

Florence, Alabama; GUNTHER, Cat., vi, 322, 1866.

Fundnlus catenates, COPE, Jouru. Ac. Nat. Sci. Pliila., 1868, 238; JORDAN & GILBERT, Synopsis,

337, 1883.

Xenisma catenaia, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 322.

944. FUNDULTJS STELLIFER (Jordan).

(STUDFISH.)

Head 3f ; depth 5
; eye 4. B. 4; D. 13; A. 13; V. 6; scales 53. Body rather

long, somewhat compressed. Head broad and flattened above. Scales

closely imbricated, deeper than long. Dorsal fin beginning slightly behind

anal, its last rays in the adult males highly elevated, reaching the base of

caudal, their height equal to the depth of the body ;
anal similar, more

elevated in front and less so behind, the last rays falling just short of

caudal
;
fins lower in females and young ; pectorals reaching ventrals, the

latter to anal in the males. Oviduct not extending on first anal ray.

Teeth in a narrow band, the outer somewhat enlarged, blunt and curved.

Coloration brilliant; livid blue above, somewhat silvery below; body
and cheeks with large, bright, dark orange spots, irregularly placed, not

following the rows of scales, and not always in the middle of the scales;

these spots not uniform in size; females with olive brown spots hori-

zontally, oblong and smaller than the orange spots of the males and

more regularly placed ;
a blue loral blotch, with a green one below it

;
a

pale yellow blotch on the back in front of the dorsal, very conspicuous
when the fish is in the water. Length 4 inches. Alabama River and

tributaries, in clear streams and springs ;
a most beautiful fish, (stella,

star
; /ero, I bear. )

Xenisma slellifera, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 322, Etowah and Oostanaula

rivers, Rome, Georgia. (Coll. Jordan.)
Fundulus stellifer, JORDAN & GILBERT, Synopsis, 337, 1883.
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Subgenus GAMBUSINUS, Jordan & Evermann.

945. FUNDULUS LINEATUS* (Gannan).

Head nearly 3; depth 4*. D. 11; A. 14
;

V. 6; P. 15; scales 36-12.

Body moderately stout, compressed. Crown flat. Eye large, as long as

snout, If in interorbital width. Lower jaw slightly longer. Outer teeth

long, slender, curved. First ray of dorsal almost opposite first of anal,

i the distance from base of caudal to front of eye; caudal truncate.

Brownish, finely punctate with brown; white below; lips, top of head,

and a line along middle of back, dark; tail with faint transverse bauds.

Northeastern Wyoming. (Garman.) (Uneatus, streaked.)

Zygonectes Uneatm, GARMAN, Bull. Mus. Comp. Zool., vm, No. 3, 88, 1881, northeastern Wy-
oming; JORDAN & GILBERT, Synopsis, 339, 1883.

946. FUNDULUS RATHBUNI, Jordan & Meek.

Head 3| ; depth 4i; eye 3f. D. 11; A. 11; scales 38-12. Body

moderately elongate, rather robust, iittle compressed; the back broad,

not elevated. Head moderately broad and depressed above; snout

rather sharp, as long as eye; scales of medium size, the humeral scale

not enlarged; 2 rows of scales on cheek. Fins all low and small
;
dorsal

inserted posteriorly, its first ray opposite first of anal or slightly behind

it; longest ray of dorsal If in head; anal larger than dorsal; pec-

toral short, 1| in head; ventrals very short, reaching vent. Coloration

in life pale green, with small, irregular, horizontally oblong dark brown

spots scattered over head and body. Sexes not very different. Males

with scales of body edged with black and with a pale lengthwise streak

along upper part of each row of scales. Young with very obscure dark

crossbars. Fins plain, yellowish in male, speckled at base only. Length
2| inches. Eastern North Carolina; abundant in spring brooks, not

descending to salt-water; a pretty little fish, representing a transition

from Fundulu* to Zygonectes. (Named for Richard Rathbun, Chief of the

Division of Scientific Inquiry of the United States Fish Commission.)
riiiiiliilus rathbuni, JORDAN & MEEK, Proc. U. S. Nat. Mus., 1888, 356, Reedy Fork, Alle-

mance Creek, Buffalo Creek, and other tributaries of the Cape Fear River,
about Greensboro, North Carolina. (Type, No. 39860. Coll. Jordan, Jenkins &

Meek.)

947. FUNDULUS ALBOLINEATUS, Gilbert.

Head 3i to 3f ; depth 4 to 4i ;
least depth of caudal peduncle equals

snout and eye. Scales 42; D. 10 or 11; A. 10 or 11; B. 5. Teeth

sharp, wide set, in a broad band on premaxillaries, a narrow band on

mandible. Snout i length of head. Width of interorbital space 2 to 2i

in head. Dorsal and anal opposite, or the dorsal slightly in advance,

their bases equal and short, equaling length of snout and half eye; in

males both fins become elevated, the longest anal ray equaling f head,

and the anal rays become covered with prickles ;
in males the pectorals

* This species and the four which follow seem to be entirely intermediate between the typi-
cal species of Fundulus and the species called Zygonectes. Their presence makes it apparently
impossible to maintain Zygonectes as a distinct genus, notwithstanding the great difference

between such species as F. dispar and F. majalis.
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reach the ventrals, and the ventrals to or nearly to vent; both fins

much shorter in females. Males blackish brown, the sides plumbeous,
the rows of scales with interrupted whitish streaks, most conspicuous
on hinder half of body; a black streak along middle line of back; ver-

tical fins dusky, the caudal becoming translucent on distal half, its mar-

gin abruptly and narrowly black-edged. Females olivaceous, dusky on

back, silvery below, the back and sides with narrow black lines follow-

ing the rows of scales
;
fins translucent, the dorsal sometimes with fine

black specks at base, the caudal black-edged. Length 3^ inches. Ten-

nessee Basin in Alabama; not rare, (albus, white
; lineatus, lined.)

Fnndulus albollneatm, GILBERT, Bull. U. S. Fish Comrn., ix, 1889 (1891), pi. 43, fig. 1, 149, Spring
Creek, Huntsville, Alabama. (Coll. Kirsch.)

948. FUNDTJLUS CONFLUENTUS, Goode & Bean.

Head 3; depth 3; eye 4 in head. D. 10; A. 10; V. 6; B. probably 5;

scales 45. Head low, flat. Snout not produced, as long as eye. Interor-

bital space 2 in length of head. Origin of dorsal midway between tip
of caudal and middle of eye ;

first ray of anal under second ray of dor

sal
;
anal higher than long. Scales crowded. Yellowish gray, with a

longitudinal streak along each row of scales and about 14 distinct irreg-

ular vertical dark bands. Appearance of F. majalis. Eastern Florida.

One specimen known. (Goode & Bean.) (confluentiis, flowing together.)
Fundulus confluenlus, GOODE & BEAN, Proc. TJ. S. Nat. Mus., 1879, 118, Lake Monroe, Florida;

(Type, No. 18065. Coll. Professor Baird); JORDAN & GILBERT, Synopsis, 334, 1883.

949. FUNDTJLUS FUNDULOIDES (Evermann).

HeadSJ; depth 41; eye 3J. D. 9 or 10; A. 9; scales 35-11, 24 before

the dorsal. Body moderately robust, width at pectorals a little greater
than greatest depth of head; snout rather blunt, equal to eye; inter-

orbital width If times diameter of eye ; caudal peduncle deep and com-

pressed ;
mouth not large nor greatly oblique ;

teeth pointed, the outer

series being somewhat enlarged ; peritoneum pale. General color in spirits,

dark olivaceous; sides with 10 to 14 dark vertical bars, which are usually
2 to 3 times as wide as the intervening silvery ones ;

in one specimen the bars

extending from the dorsal to the anal are about equal in width to the sil-

very interspaces; whole body, including all the fins, profusely dusted over

with minute brownish spots, which are very numerous on back and top of

head
;
a narrow, dark line extending from nape to origin of dorsal. Dor-

sal fin small, slightly in front of anal, its origin midway between posterior

edge of opercle and base of caudal fin, the longest rays about equal to

base of fin, or half length of head. Length 1 inches. Coast of Texas
;

two specimens known. (Fundulus] tZdof, likeness.)

Zijganectes funduloides, EVERMANN, Bull. U. S. Fish Comm., xi, 1891 (May 25, 1892), 85, pi. 35, fig.

3, Dickinson Bayou, Dickinson, Texas, on Galveston Bay. (Type, No. 45563.

Coll. Evermann, Scovell & Gurley.)

Subgenus ZYGONECTES, Agassiz.

950. FUNDULUS DOVII (Gunther).

Head 3|; depth 5; D. 8; A. 14; V. 6; scales 31-8. Head elongate, low^
depressed, the snout much produced, the upper jaw somewhat longer
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than lower
; eye exactly in middle of length of head, its diameter 4 in

head, and more than i width of the interorbital space, which is flat.

Origin of dorsal a little nearer tip of caudal than to gill opening, over

twenty-third scale of lateral series : anal fin entirely before dorsal
;

pectoral extending to ventral, which reaches vent; caudal rounded; all

the fins well developed. Light brownish olive
; posterior half of dorsal

and anal fins with black cross bands
;
basal half of caudal with round

light spots. Coast of Costa Rica. (Named for Capt. John M. Dow, its

discoverer.)

Haplochilus Jovii, GUNTHER, Cat., vi, 316, 1866, Punta Arenas, Costa Rica. (Coll. Capt. Dow.)

951. FUNDULUS MACDONALDI (Meek).

Head 3f ; depth 4 to 5
;
dorsal 11 or 12

;
anal 12 to 14

;
scales large, 34

to 36-12. Body rather long and slender, not much compressed ; top of

head flat
;
back slightly arched. Teeth rather large, in a narrow band

above, those in the outer series enlarged and curved inward. Ventrals

very small, and situated midway between pectoral and anal fins
; dorsal

fin small
;
anal larger ; origin of dorsal behind origin of anal

; caudal
fin rather large, rounded. Color greenish in spirits, no distinct markings,
darker on upper portion of body ;

both jaws more or less edged with
blackish. Closely allied to Fundulus sciadicus, but with larger anal fin,

more slender body, and rather stronger teeth. Length 1\ inches. Trib-

utaries of the Gasconade and Neosho rivers, in southern Missouri. (Named
for Marshall McDonald, United States Fish Commissioner, under whose
direction the explorations of the Ozark region were made.)

Zygonectes macdonaldi, MEEK, Bull. U. S. Fish Comm., ix, 1889 (1891), 122, pi. 42, fig. 1, Jones
Creek, Dixon, Missouri; Osage Fork of Gasconade River at Mansfield; Neosho
River, Missouri. (Coll. Meek, Drew & Rettger.)

952. FUNDULUS FLORIPINNIS (Cope).

Head 4i ; depth 5
; eye large, 3 in head. D. 10

;
A. 13

;
'scales 29-10.

General form of Fundulus notatus] lower jaw somewhat projecting;
external series of teeth in both jaws enlarged. Olive gray, scales with

ocher borders; fins yellow, broadly edged with crimson. Length 2i

inches. Platte River and Arkansas River in Colorado; our specimens
from Denver, where it is rare; also recorded from Cherry Creek, a tribu-

tary of the Arkansas. A very pretty little fish, (flos, flower; pinna, fin.)

Haplochilm jloripinnis, COPE, Zool. Wheeler Survey, 695, pi. 28, figs. 4, 4a, and 4b, 1875 (1870),

Cherry Creek, Arkansas River, Colorado, and Platte River at Denver. (Coll. H.

W. Henshaw and J. M. Keasboy.)

Zygonectes floripinnis, JORDAN & GILBERT, Synopsis, 339, 1883.

953. FUNDULUS JENKINS! (Evermann).

Head 3| ; depth 4i (4fr to 5) ; eye 3* (3 to 3f). D. 8 or 9
;
A. 12 (11 to

13) ;
scales 33-10, 18 before the dorsal. Body moderately elongate, head

depressed, wide between the eyes, pointed, the snout about i greater than

eye, which is contained 1| times in interorbital width
;
mouth rather

large, little oblique ;
teeth in more than one series, the outer enlarged,

pointed, and slightly curved inward
;
humeral scale small, three rows of
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scales on cheek. Fins medium, dorsal slightly behind anal, midway
between tip of caudal and posterior rim of orbit, the distance from tip of

snout to origin of dorsal being twice the distance from that point to base

of caudal fin
;
dorsal and anal low, their longest rays half length of head ;

base of anal 2 in head; pectorals If in head
;
ventrals short, \\ in pec-

toral; caudal fin truncate, about as long as head; peritoneum black.

Color pale olivaceous, covered except on breast with numerous minute

dark brown specks, arranged chiefly along the edges of the scales, thus

giving the sides and back a checkered or crosshatched appearance ;
in

addition to these fine punctulations, there are usually 15 to 30 larger spots

more or less definitely arranged in two rows lying along or above the axis

of the body; in some examples these spots are absent or blended so as to

form short, indistinct vertical bars
;
in most specimens there is a very

obscure lateral band about 1 scale in width
;
fins plain or with few very

minute punctulations ; top of head dark. Coast of Texas
;
not rare in

brackish water. (Named for Dr. Oliver Peebles Jenkins, who studied with

Dr. Evermann the fishes of the Gulf of California.)

Zygonectcs jenkinsi, EVERMANN, Bull. U. S. Fish Comm., xi, 1891 (May 25, 1892), 86, pi. 36,

fig. 2, Dickinson Bayou, Galveston Bay, Texas. (Type, No. 45562. Coll. Evermann,

Scovell & Gurley.)

954. FTJNDULTJS PULYERETJS (Evermann).

Head 3i ; depth 4| ; eye 3. D. 10 or 11
;
A. 10 (occasionally 9) ;

scales

35-11, about 22 before the dorsal. Body stout, heavy forward; head

broad and flat, the snout short and blunt; caudal peduncle long, deep,

and greatly compressed ; eye moderate, li in interorbital width, greater

than snout
;
humeral scale not enlarged, four rows of scales on cheek

;

mouth rather small, but little oblique ;
teeth pointed, in more than one

series, the outer enlarged and canine-like
; peritoneum pale. Dorsal

slightly in advance of anal, its origin midway between tip of caudal

and anterior rim of orbit, or about midway between base of caudal and

opercular opening ;
anal small, its longest rays 1 in head. Color in

alcohol, olivaceous, profusely sprinkled or dusted all over except on

breast with very fine brown punctulations, so abundant on back as to

obscure the individual specks ;
median line ofback with a black stripe from

occiput to dorsal fin
;
sides with 10 to 12 or more brown spots of larger

size, these sometimes arranged somewhat definitely in two longitudinal

lines, in the upper one of which the spots are confluent in some examples,

forming large, oblong blotches
;
all the fins except the ventrals with

numerous very small brown specks. Length 2 inches. Coast of Texas in

brackish water; not rare, (pulvereus, powdery.)

Zygonectes pvlvereus, EVERMANN, Bull. U. S. Fish Comm., xi, 1891 (May 25, 1892), 85, Dickin-

son Bayou, Buffalo Bayou at Houston, and Oso Creek at Corpus Christi, Texas.

(Type, No. 45561. Coll. Evermann, Scovell & Gurley.)

955. FUNDTJLUS ARLINGTONIUS (Goode & Bean).

Head 3i ; depth 4
; eye longer than snout, 3 in head. D. 9

;
A. 11

;
V.

6
;
scales 33-11. Snout broad. Lower jaw projecting. Dorsal inserted

midway between posterior margin of eye and tip of tail, opposite sixth
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ray of anal
; pectorals reaching veutrals

;
ventrals to vent. Male unknown

;

female uniform brownish olive
;
fins in some specimens with 2 or 3 series

of blackish dots. (Goode & Bean.) Arlington River, a tributary of St.

John's River
;
known from young females only ;

most likely a Zyyonectes

rather than a Gambusia, though it may possibly prove to be the female of

Gtinibunitt affmis.

Gamliuxiu iirliitt/tunia, GOODE & BEAN, Proc. U. S. Nat. Mus., 1879, 118, Arlington River,

Florida; (Type, No. 21308. Coll. Dr. Goode) ;
JORDAN & GILBERT, Synopsis, 345, 1883.

956. FUNDULUS HENSHALLI (Jordan).

Head 3|; depth 4. B. 5; D. 7 or 8; A. 10 or 11; scales 33-10. Body
rather stout, deep, and compressed, the profile nearly straight, the back

little elevated, and the caudal peduncle deep; head moderate; mouth
rather large ; jaws each with a series of long and rather slender canine-like

teeth, behind which is a band of small teeth; the canines larger in the

lower jaw; eye large; scales rather large; dorsal fin short and high,
inserted slightly behind the anal in the males, exactly opposite it in the

females
;
caudal large ;

anal fin larger and rather lower than dorsal
;

veutrals quite small; pectorals moderate. General color olivaceous;
sides covered, especially posteriorly, with rather large, irregularly placed

orange spots, which also extend on the vertical fins
;
dorsal dusky, with

a dark bar; head without red; caudal and anal more or less yellow;
females obscurely marked

; young with diffuse greenish vertical bars.

Length 3 to 4 inches. Rivers and swamps of southern Florida. The

largest species of the group called Zygonectes. We cannot always

separate young specimens from F. rubrifrons, and perhaps, as Dr. Bean has

suggested, the two are not really different. It is barely possible that

F. arlingtonius is the young of F. henshalli, but the insertion of the dorsal

is apparently different. (Named for Dr. James A. Henshall, its discoverer,

well known as a writer on angling.)
Zygoneclus henshalli, JORDAN, Proc. U. S. Nat. Mils., 1879, 237, San Sebastian River, Florida;

(Type, No. 23449. Coll. Dr. Henshall); JORDAN & GILBERT, Synopsis, 338, 1883; JORDAN,

Proc. U. S. Nat. Mus., 1884, 322.

957. FUNDULUS RUBR1FRONS (Jordan).

Head 3i; depth 31; eye large, 3i in head. D. 7 or 8; A. 8 or 9; scales

32-11 or 12; B. 5. Body moderately stout, little compressed, not ele-

vated, the caudal peduncle deep ;
head rather long, broad between the

eyes, flat above
;
mouth rather large. Teeth small, nearly even, in a

narrow band. Scales moderate. Dorsal fin very short and small, placed
a little behind the anal or about even with it, its position in the males

rather more posterior ;
anal short, high in the males

;
ventrals very small

;

pectorals small. Color: males, dark olivaceous, with a dark, bronze-

orange spot on each scale posteriorly, much as in Fundulns catenatus;

below, these spots are bright orange; faint, narrow, vertical orange
bars along the lower and posterior part of the body ;

vertical fins with

orange spots ; jaws and space in front of eyes bright orange red; paired
fins dusky. Females almost uniform brassy olivaceous, without evident

spots or red markings. Length 2| to 3 inches. Streams and swamps of
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eastern Florida
;
a larger species than most in the genus, and with the

dorsal fin less posterior, (ruber, red; frons, forehead.)

Zygonectes rubrifrom, JORDAN, Proc. U. S. Nat. Mus., 1879, 237, San Sebastian River, Florida.

(Type, No. 23450. Coll. Henshall); JORDAN & GILBERT, Synopsis, 338, 1883.

7ajgoned.es aurogultcdus,* HAY, Proc. U. S. Nat. Mus., 1885, 556, Westville, Florida. (Type,

No. 37362. Coll. Maim & Davison.)

958. FUNDULUS SCARTES, Meek.

Head 3J-J depth 4; eye 3|, about equal to snout. D. 8; A. 10 or 11
j

B. 4
;
scales 36-11. Body compressed, back slightly arched, head depressed

in usual way. . Mouth small, subterminal, lower jaw projecting slightly.

Interorbital space li eye. Dorsal fin short, beginning slightly behind

anal
;
neither fin reaching caudal. Teeth in narrow bands, outer row

enlarged. Scales large, closely imbricated and minutely spotted with

black. Color dark green above, becoming lighter below
j belly yellow-

ish
; large spots of white on some of the scales giving appearance of sev-

eral ill-defined silver bars on sides. Two small specimens, the longest li

inches long, from St. Francis River, Big Bay, Arkansas. t (anapT^, one

who leaps.)
Fundulus scartes, MEEK, Bull. U. S. Fish Comm., xv, 1895, St. Francis River, Big Bay,

Arkansas. (Type, No. 47301; co-type, No. 2277, L. S. Jr. Univ. Mus. Coll. Meek.)

959. FUNDULUS SCIADICUS, Cope.

Head 3i to 3| ; depth 4
; eye 3

;
snout 3i to 3. D. 10

;
A. 12

; scales 34-

12. Interorbital width 1 times eye. Body short and stout. Fins small;

origin of dorsal behind that of anal and nearer tip of caudal than occi-

put. Color uniform olivaceous, without spots or lines, in spirits; pro-

fusely covered with fine brownish punctulations ; belly paler; in life,

rosy olivaceous on back and sides; median line of back darker. Abun-
dant in ponds and sluggish, grassy creeks in eastern Nebraska and south-

eastern South Dakota, where our specimens were collected by Evermann
and Cox in 1893. Length 2- inches, (amu, shade; aKiddrjc, name of some

dusky fish.)

Fimduhis sciadicus, COPE, Proc. Ac. Nat. Sci. Phila., 1865, 78, Platte River, Nebraska; (Coll.

Dr. Hammond); EVERMANN & Cox, Bull. TJ. S. Fish Comm., xv, 1895.

Haplochilus sciadicus, GtiNTHER, Cat., vi, 316, 1866.

Zygonecles sciadicus, JORDAN & GILBERT, Synopsis, 342, 1883.

960. FUNDULUS LUCIJ3 (Baird).

Head 3i ; depth 4i to 4| j eye 3. D. 8
;
A. 10

;
scales 34 or 35-10. Dor-

sal fin inserted behind front of anal and lower than the latter
;
when

flexed, its extremity is opposite tip of anal; ventral fins small, about

equal to head behind eye, or half the length of pectorals, their

extremity reaching anus. Vertical bars- 10 to 12 in number, sharply

* We place auroguUatus in the synonymy of rubrifrons on the authority of Dr. Bean, who has

compared the types.

t "The species is very abundant in the St. Francis River. I got none in the net, however, but

caught the two type specimens in my hand. They keep close to the surface of the water where
vegetation is so thick that it is difficult to propel a dugout. These little fishes jump out of the
water and remain a short time perched on the weeds. They are very quick. They are usually
much smaller in size than the two type specimens."Meek in lit.
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defined, their width being equal to the interspaces and slightly increas-

ing toward the tail; these bars begin and end abruptly, not reaching
the median line above or below by about half the width of the eye;

opercles, cheeks, and chin thickly covered with dark spots, largest on

the cheeks and opercles, and least numerous on the cheeks; upper parts,

in life, of a dark-green color, which fades into reddish yellow on sides

and abdomen
;

inferior fins pale yellowish ;
the vertical bars rich

black, with a bluish reflection
;
dorsal with a pale tip and a dark base

anteriorly; on dorsal behind a jet-black rounded ocellate spot about

width of eye and involving rather more than half width of fin, margined
anteriorly and inferiorly by a pure white spot. Atlantic Coast from

Long Island to Virginia ;
rare

;
a pretty little fish only lately rediscovered

by Dr. Hugh M. Smith, from whose account the above description is com-

piled. (Named for Miss Lucy Baird, daughter of Professor Baird.)
Hijdrargyra Incise, BAIRD, Ninth Smithsou. Kep., 1854 (1855), 344, Beasley's Point, New Jer-

sey. (Coll. Prof. Baird.)

Haplochilus lucite, GUNTHER, Cat., vi, 316, 1866.

'/.ijijonedes cingulatus, JORDAN & GILBERT, Synopsis, 342, 1883.

Zt/ganectes luciie, HUGH M. SMITH, Bull. U. S. Fish Comm., x, 1890 (1892), 68, pi. 18, fig. 3;

(description and figure from specimens taken in the Potomac).

961. FUNDULUS CHRYSOTUS, Holbrook.

Head 3
; depth 3f . D. 9

;
A. 11

;
scales 32 or 33-12. Body short and robust;

caudal peduncle high and compressed, its least height If in head; head

short, wide, and flat, the interorbital width i its length. Teeth in jaws
in a narrow band, the outer series much enlarged, those in the lower jaw
larger and more numerous than those of the upper. Snout very short

and blunt, the jaws nearly equal in closed mouth; length of snout

nearly f diameter of orbit, which is contained li times in interorbital

width, and 3i times in head. Origin of dorsal midway between tip of

caudal and posterior rim of orbit, its distance from base of caudal - dis-

tance from front of orbit
;
base of dorsal 2 in head, its height 1 in head,

and its origin opposite the nineteenth scale of lateral line and the third ray
of the anal fin

;
base of anal fin rather less than half length of head,- its

greatest height somewhat more than half; dorsal and anal not nearly

reaching caudal when depressed ;
caudal broadly rounded

; pectorals

reaching ventrals, If in head; ventrals short, not nearly reaching vent,
2 in head. Color in spirits : light olive brown, top of head and a narrow

median streak in front of dorsal fin darker; middle of sides, especially

behind, with rather indistinct pearl-colored dots
;

middle of sides of

trunk and tail with about 14 not clearly defined, narrow half-bars; an

elongate dark area above base of pectorals; vertical fins with small,

black specks, less numerous on caudal fin; other fins plain. Length 2

inches. This description from a specimen from Black River, South Caro-

lina
;
others from New Orleans agree closely. In specimens from Peace

River, Florida, Woolman counts 35 to 38 scales, and these may be identi-

cal with F. scartes. Coastwise swamps, South Carolina to Florida
;
rather

common; known from F. cingulatus by the longer anal fin.

gilded.)
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Fundulus chrysotm, HOLBROOK, MS., I860.

Haplocliilus chrysotus, GUNTHER, Cat., vi, 317, 1866, Charleston, South Carolina.

Zygonectes chrysolus, JORDAN & GILBERT, Synopsis, 342, 1883; JORDAN, Proc. U. S. Nat. Mus.,

1884, 319.

Zygonectes cingulatus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 586; not of CUVIER &
VALENCIENNES.

962. FUNDULUS CINGULATUS, Cuvier & Valenciennes.

Head 3i; depth 3f ; eyes moderate, 3^ in bead. D. 7; A. 8; scales

34-10. Body rather short and deep, compressed posteriorly ;
back ele-

vated; caudal peduncle deep. Head not large, flat, broad between the eyes ;

mouth moderate
;
outer row of teeth long and slender, behind which is a

band of smaller teeth
; large teeth nearly equal in each jaw. Scales

large. Dorsal fin short, its rays moderate, 2in head
;
anal larger than the

dorsal, its rays long, 2 in head
;
ventrals short, 2 in head

; pectorals If in

head. General color olivaceous; scales edged with dusky, forming a few

faint longitudinal stripe.3 ;
about 15 faint dark vertical bars, interspaced

with light orange, which is more plain posteriorly; almost everywhere

numerous, small, black points; belly orange; fins all blood red, fading to

dusky in alcohol. South Carolina to Florida, in coastwise swamps ;
not

rare
;
here described from the specimens taken by Bollman in Escambia

River at Flomaton, Alabama, (cingulatus, belted.)

Fundulus cingulatus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 197, 1846; (D. 8; A. 10);

"United States."

Zygonectes cingulatus, JORDAN,* Proc. U.S. Nat. Mus., 1886, 527, redescription of type; BOLLMAN,
Proc. U. S. Nat. Mus., 1886, 463.

963. FUNDULUS NOTTIIf (Agassis).

(STAR-HEADED MINNOW.)

Head 3f; depth 4|; eye large, 2 in head. D. 7 or 8; A. 9 or 10;

scales 36-10. Form of body much like that of Fundulus dispar, compressed
behind. Head broad and somewhat concave above, narrow below

;
inter-

orbital space fully i the length of head, 1 the diameter of eye; snout

obtuse, shorter than eye; outer row of teeth, above and below, enlarged
and recurved. Pectoral fin f the length of the head

;
ventrals slightly

shorter, attaining the vent
;
dorsal and anal low, little higher than -J the

length of the head
;
first ray of dorsal situated slightly behind the first

anal ray, and over about the seventeenth scale in the longitudinal series
;

distance from the snout to the first dorsal ray passing beyond the tips

of the caudal rays ;
distance from the first dorsal ray to the base of

the caudal reaching forward to the insertion of the pectoral. Belly
and ground color on lower half of body silvery ;

sides with 6 narrow

* Fundulus cingulatus, CUVIER & VALENCIENNES. In the original type, head broad and flat;

eye large, 3 in head. Distance from front of dorsal to caudal half the distance to front of eye.
Teeth rather strong. Caudal long. D. 7; A. 8. Scales about 33-10, but as some are lost, this
count is uncertain. Head 3% in length; depth 4%. Body crossed by (about 16) narrow cross

bands, which are quite distinct, and narrower than the interspaces. Region below eye silvery,
not dark.

t The following is the scanty original description of this species:
Zygonectes nottii, AGASSI z: "The darker continuous longitudinal lines alternate with fainter

interrupted ones. Males with distinct transverse bands; dark olive above, fading upon the sides;

silvery below. Operculum, throat, and space in advance of the eye orange color. Collected by
Dr. Nott at Mobile, Alabama."
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longitudinal black stripes running from the head to the tail; these

stripes a little narrower than the interspaces and perfectly distinct even

on the caudal peduncle, the upper stripe rather faint and succeeded

higher up by 1 or 2 other obsolete stripes; interspaces of the stripes

occupied, especially above, by a row of black dots forming the fainter

interrupted stripes of Professor Agassiz's description ;
on the back these

rows of dots are rather more distinct than the continuous stripes ;
a

median dorsal stripe present ;
about 10 transverse bars of the width of

the longitudinal stripe, but fainter, and placed about 2 scales' width

apart, on the posterior half of the body ;
lower surface of caudal pedun-

cle dotted with black, a black streak behind the edge of the opercle ;

upper surface of the head dusky and also the snout and tip of lower jaw ;

a broad black mask covering the eyes and extending downward over the

cheeks
; upper half of the operculum, the space in front of the eye, and

most of the lower jaw, orange red; lower half of the operculum and

anterior half of breast yellowish orange. Swamps and streams of

Florida and neighboring States ;
not rare. Length li inches. (Gilbert.)

A beautiful and strikingly colored little fish. We follow Dr. Hay in

identifying Zygonectes craticula with Fundulus nottii. According to Dr.

Gilbert, Zygonectes zonifer is the male of Fundulus nottii. (Named for Dr.

Nott, its discoverer.)

Zi/yonectes nottii, AGASSIZ, Amer. Journ. Sci. & Arts, 1854, 353, Mobile, Alabama
;
JORDAN &

GILBERT, Synopsis, 341, 1883
; HAY, Proc. U. S. Nat. Mus., 1885, 557.

Zygonectes lineolatus, AOASSIZ, Amer. Jouru. Sci. & Arts, 1854, 353, Augusta, Georgia.

Fundulus zonatus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 196, 1846, interior of South

Carolina ;
not Esox zonalus, MITCHILL, with which it has been identified.

Ziigonecles craticula,* GOODS & BEAN, Proc. U. S. Nat. Mus., 1882, 433, Elbow Creek, a tribu-

tary of Indian River, eastern Florida. (Type, No. 31439. Coll. Henshall.) JORDAN

& GILBERT, Synopsis, 892, 1883.

Zygonectes zonifer, f JOBDAN & MEEK, Proc. U. S. Nat. Mus., 1884, 482, Allapaha River, Nash-

ville, Georgia. (Type, No. 28505. Coll. W. J. Taylor.)

* The following is a description of the types of Zygonectes craticula :

Head 3%; depth 5. D. 8; A. 9; scales 40-10. Body comparatively long and slender, little

compressed. Caudal peduncle long, rather slender. Head long, broad and depressed above.

Eye large, about equal to snout, % interorbital width, 3% in head. Lower jaw heavy. Teeth

small, the outer scarcely enlarged. Fins all small. Olivaceous; sides with about 6 sharply defined,

jet-black longitudinal stripes following the rows of scales, the stripes a little narrower than the

interspaces; a large blackish blotch below eye; fins nearly plain, the upper somewhat dusky;

young with faint dark bars.

f The following is a description of the types of Fundulus zonifer (JOBDAN & MEEK):
Head 3%; depth 4. D. 7; A. 9. Scales 36-11. Body moderately elongate, compressed, the

head broad and depressed, the anterior profile somewhat concave above eyes. Head rather

pointed in profile, snout nearly as long as eye, which is about half the broad interorbital space
and 3| in head. Teeth quite small, the outer little enlarged. Scales rather email. Dorsal fin

much smaller than anal, and inserted nearly over the end of the first third of that fin. Anal

higher than dorsal, as well as longer, both fins highest in the male, in which they reach very

nearly to base of caudal. Insertion of dorsal midway between front of eye and tip of caudal.

Caudal rounded, about as long as head. Least depth of caudal peduncle half length of head.

PectoralsH iQ head, reaching slightly past front of ventrals. Ventrals nearly reachinganal, Ig
in head. Male dark olive above, with the edges of the scales a little darker; sides somewhat

silvery, with 12 sharply defined black crossbars, not half as wide as the interspaces, nearly ver-

tical, those near the middle of the body a little farther apart and a little more distinct than the

others; no longitudinal streaks
;
fins without ocelli

; caudal entirely plain ;
dorsal and anal with

distinct cross streaks of dark dots. Other specimens (perhaps females) with the color a little

darker ;
the black cross bands broader and more sharply defined

;
a conspicuous black blotch

below the eye; fins colored as in the others. Length 2% inches. Swamps of South Carolina and

Georgia, the 3 types from Allapaha Kiver, Nashville, Georgia, a tributary of the Suwaniiee,

P. N. A. 43
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9f4. FUNDULUS GUTTATUS (Agassiz).

Head 3f ; depth nearly 5; eye large, 3 in head. D. 6 or 7; A. 8 or 9;

scales 36-12. Body elongate, moderately stout, compressed posteriorly ;

back slightly elevated; caudal peduncle moderate. Head moderate,

flat above, broad between the eyes; mouth moderate; jaws armed with

an outer series of rather long and slender teeth, behind which is a band

of smaller teeth. Scales moderate. Dorsal fin short and small, its height

2 in head, its insertion opposite that of the anal in the female, but a

little more posterior in the male; anal short, rather high, \\ in head;

ventrals just reaching vent, nearly 2 in head; pectorals \\ in head.

General color in life orange brown
;
each scale with a black edge, these

forming distinct longitudinal stripes; upper surface of head dark; jaws,

opercles, and area in front of eyes bright orange ;
suborbital region jet

black; area above opercle extending across back orange, suffused with

dusky ;
under parts orange ;

all the fins dusky. In the females the spots

on the scales are more suffused. Swamps and streams, Florida to Texas;

not rare; here described from Bollman's types of Zygonectes escamUce.

(gultatus, spotted.)

Zygonectes gultatus, AGASSIZ, Amer. Journ. Sci. & Arts, 1854, 353, Mobile, Alabama; JORDAN &

GILBERT, Synopsis, 341, 1883.

Zygonectes escambise, BOLLMAN, Proc. U. S. Nat. Mus., 1883, 463, Escambia River, Flomaton,

Alabama; (Type, No. 37995. Coll. Bollman); EVERMANN, Bull. U. S. Fish Comm., 1891

(1892), 87.

965. FUNDULUS HIEROGLYPHICUS (Agassiz).

This species is thus described: "Anterior and upper parts of the body

sprinkled with dark dots, passing into longitudinal rows backward.

Light olive above
; silvery on the sides and below." (Agassiz.) Mobile,

Alabama. It has not been recognized by subsequent collectors, but may
be distinct, (hieroglyphicus, bearing marks like hawk tracks; Jep&f,

hawk; yAtxpw, cut out.)

Zygonectes hieroglyphicw, AGASSIZ, Amer. Journ. Sci. & Arts, 1854, 353, Mobile, Alabama; JOR-

DAN & GILBERT, -Synopsis, 341, 1883.

966. FCNDTJLTJS DISPAE (Agassiz).

Head 3|; depth 3. D. 7; A. 9; scales 35-10. Body short and deep,

much compressed. Head short and very broad, the flat interorbit?! space

being of its length, and barely twice the diameter of the eye ;
the dis-

tance between the eyes above greater than the distance between them

below. Snout broadly rounded. Fins moderate; dorsal much smaller

than anal. Outer series of teeth somewhat enlarged. Coloration pale

olive, bluish in life; a very distinct brownish line along the edges of

each row of scales, appearing wavy or serrated as it follows the scales;

about 10 of these longitudinal stripes are present ;
males with the lines

interrupted, appearing as series of dots, and further marked by about 9

dark crossbars; adults with a black blotch below the eye, sometimes

confluent with it. Oviduct free from anal. Length 2 inches. Lakes

and sluggish streams from northern Ohio to Missouri, and south to Missis-

sippi ; locally abundant
;
recorded from the Maumee, Wabash, Illinois,
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Big Black, and Pearl rivers. A chubby little fish, very prettily colored.

(dispar, dissimilar.)

Zygonectes dispar, AGASSIZ, Amer. Journ. Sci. & Arts, 1854, 35.3, creeks opposite St. Louis,

Beardstown. Illinois; JORDAN, Bull. U. S. Nat. Mus., No. 9, 49, 1877; HAY, Bull. U. S.

Fish Comm., 1882, 66; JORDAN & GILBERT, Synopsis, 341, 1883.

967. FUNDULUS NOTATUS (Rafinesque).

(Top MINNOW.)

Head 4; depth 4; eye large, less than snout, about 3 in head. D. 9;

A. 11
;

scales 34-11. Body rather slender, compressed behind. Head

low, depressed, and rather elongate, the snout somewhat produced, the

lower jaw scarcely projecting; interorbital space broad, its width about

half length of head. Fins moderate, the dorsal and anal elevated in the

males. Teeth in a broad band, the outer series considerably enlarged

and canine-like. Coloration brownish olive, with a broad, dark, pur-

plish-black lateral band running from tip of snout through eye to base

of caudal
;
darker in males than in females

; young specimens have the

edges of the band serrated
;
a few series of small black dots along the

sides of the back
; dorsal, caudal, and anal fins dotted with black

; top

of head with a conspicuous translucent spot in life
;
concentric striae on

scales strong. Southern specimens often larger and darker in color.

Length 2 to 3^ inches. Michigan to Alabama, Mississippi, and Texas;

generally abundant in ponds and canals. A pretty little fish, swimming
at the surface in quiet waters, feeding on insects; recognizable in the

water by the translucent spot on the head, also found in related species.

(notatus, spotted.)

Semotilus notalus, RAFINESQUE, Ichth.- Ohiensis, 86, 1820, tributaries of Ohio River in Ky.
Poecilia olivacea, STORER, Proc. Bost. Soc. Nat. Hist., u, July, 1845, 51, Florence, Alabama.

(Coll. C. A. Hentz.)

Fundulus tenellus, BAIHD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 289, Prairie Mer Rouge,

Louisiana, and Russellville, Kentucky.

Zygonecles lateralis, AGASSIZ, Amer. Journ. Sci. & Arts, 1854, 353, Mobile, Alabama.

Zygonecles zonatus, AGASSIZ, Amer. Journ. Sci. & Arts, 1854, 353, St. Louis, Missouri.

Zygonectes pulchellus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 113, Sugar Loaf Creek, Ark.

Fundulus aureus, COPE, Proc. Ac. Nat. Sci. Phila., 1865, 78, Detroit River, Grosse Isle, Mich.

Zygonectes notcdus, COPE, Bull. U. S. Nat. Mus., xvn, 34, 1880; JORDAN & GILBERT, Synopsis, 339,

1883.

Haplochilus pulchellus, GUNTHER, Cat., vi, 314, 1866.

Haplochilus aureus, GUNTHER, Cat., vi, 315, 1866.

968. FUNDULUS MELAPLEUBUS (Gosse).

(TlCKY-TICKY.)

Head 3| ; depth 3. D. 11; A. 11; V. 5; scales 31-10. Snout broad and

obtuse, the mandible being directed obliquely upward; the diameter

of the eye equals the length of the snout, 3 in head and If in interorbital

space. Dorsal and anal fins of moderate size
;
the origin of the dorsal

midway between the extremity of the caudal and the anterior margin of

the orbit, over the sixteenth scale of the lateral line, and opposite the

middle of the base of the anal. Free portion of the tail rather short, its

depth equal to the distance between the dorsal and caudal fins. Sides



660 Bulletin 47, United States National Museum.

of the abdomen silvery, the portion above the silvery part black.

Streams of Jamaica
; locally common, (//t^af, black; irhevpov, side.)

Pcecilia melapleiira, GOSSE, Naturalist's Sojourn in Jamaica, 84, 1851, Jamaica.

Haplockilus melanopleurus, GUNTHER, Cat., vi, 317, 1866.

301. ADINIA, Girard.

Adinia, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 117, (multifasciata).

This genus contains species agreeing in general respects with Fundulus,
but having the aspect of Cyprinodon. The gill openings, as in Cyprinodon,
are restricted, the opercle being adnate to the shoulder girdle as far down
as the upper edge of the base of the pectoral. The body is short, deep,
and compressed. Besides the two species known to belong to this genus,

multifasciata and dugesi, we provisionally place in it two others, Avhich

seem to agree in external characters, though the restriction of the gill

openings has not been noticed. (Adinia, a coined name without

meaning.)
a. Anal with 15 rays; body oblong, the depth 3% to 4; coloration plain or mottled, without

dark cross bands.

6. Head rather heavy, about 4 in length; depth of body about 4; eye rather shorter than

snout, about 4 in head; scales 32 to 35-12; dorsal rays 12. GXTATEMALENSIS, 969.

bb. Head very thick and heavy, about 3% in length; depth 3 to 3f ; eye shorter than

snout, 4 in head; scales 35-12; dorsal rays 13 or 14. PACHYCEPHALA, 970.

aa. Anal with 11 or 12 rays; scales very large; body deep and compressed.

c. Dorsal rays 15; body crossed by 5 or 6 black cross bands; depth 3 in length; head 3;

scales 30-11. DUGESI, 971.

cc. Dorsal rays 9 or 10; body crossed by 10 to 14 narrow pearly bands; depth 2 to 2% in

length; head 3; scales 25-10. MULTIFASCIATA, 972.

969. ADINIA GUATEMALENSIS (Giinther).

Head 4
; depth 4. D. 12'(13); A. 14 or 15 (16) ;

scales 32 to 35-12. Head
thick and broad; interorbital space broad, slightly convex, its width

being a little less than half length of head. Snout broad, obtuse
;
lower

jaw slightly projecting beyond upper; mandible longer than eye; eye

equal to or, in the larger specimens, less than length of snout, 4 in head,
and 2 in interorbital space ; origin of dorsal midway between tip of cau-

dal and posterior margin of orbit, over nineteenth scale of the lateral

series
;
first anal ray corresponding to second of dorsal. Dorsal and anal

fins subquadrangular, rather low, longer than high in male, and as long
as high in female

;
two-thirds of caudal covered with small scales.

Brown above and on the sides, pale below
;
females with a very indis-

tinct dark band along the side
;
fins immaculate

;
anal with a light mar-

gin. Sexual opening of the female not attached to the anterior anal rays.

Rivers of Guatemala, and southward, to western Ecuador. (Giinther.)
Fundulus guatemalensis, GUNTHEB, Cat., vi, 321, 1866, Lake of Duefias; Lake Amatitlan;

Rio Guacalate ; western Ecuador. (Coll. Salvin & Fraser.)

970. ADINIA PACHYCEPHALA (Giinther).

Head 3fr ; depth 3^ to 3| . D. 13 or 14
;
A. 15

;
Y. 6

;
scales 35-12. Head

very thick and broad
;
interorbital space very broad, slightly convex, its

width being -J- length of head
;
snout broad, obtuse

;
lower jaw slightly

projecting beyond upper; mandible longer than eye. Eye less than
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length of snout, 4 in head, and 2 in width of interorbital space. Origin
of dorsal midway between tip of caudal and posterior margin of orbit,

over sixteenth scale of lateral line
;
first anal ray under third of dorsal

;

dorsal and anal fins subquadrangular, of moderate height, the latter fin

being scarcely higher than long; caudal fin subtruncate. Brownish
above and on sides, each scale darker on tip ;

an indistinct dark band

along middle of tail; firrs immaculate, anal with the lower margin whit-

ish. Guatemala. (Giinther.) (TTO^C, thick; K^aAr/, head.)
Fundnlus padtycephalus, GCsmiER, Cat., vi, 321, 1866, Lake Atitlan. (Coll. Salvin.)

971. ADINIA DUGESII (Bean).

Head 3
; depth nearly 3

; eye 4 in head, f width of interorbital space.
D. 15

;
A. 11

;
scales 30-11. Body short and deep, robust

;
head depressed

above
;
snout short, shorter than eye ; jaws short, the upper being freely

protractile. Teeth slender, conical, in a double series, those of the

outer enlarged. Opercle connected by membrane to the shoulder girdle,

beginning at a point in line of lower margin of eye. Anal very

short, its base half as long as dorsal base
;
insertion of dorsal very slightly

in advance of anal at a distance from the front of the eye equaling about

twice the length of the head, its rays slender, not very long, the long-
est somewhat shorter than base of fin and less than half head

;
base of

dorsal 2 in head; anal inserted under third ray of dorsal, its longest ray

i to f head
;
anal base very short, % as long as the dorsal base, and very

little longer than the eye; pectoral half head; caudal slightly rounded;
ventral in middle of length of body, excluding caudal, its tip not reach-

ing vent, 36 in head. Light brown
;
sides with 5 broad distinct bands

or 6 dusky bands, the widest somewhat greater than eye ;
one of these

bands placed under anterior half of the dorsal
;

sides and head with

silver. Length 3 inches. Guanajuato, Mexico. (Bean.) Evidently a

species of Adinia, as is shown by the form and by the restriction of

the gill openings. (Named for its discoverer, Prof. Alfredo Duges, of

Guanajuato.)
Fundnlus dugcsii, BEAN, Proc. U. S. Nat. Mus., 1887, 373, pi. 20, fig. 5, Guanajuato, Mexico.

(Type, No. 37831. Coll. Professor Duges.)

972. ADINIA MULTIFASCIATA,* Girard.

Head 3
; depth 2 (2f to 2| in $ ) ; eye large, 3 in head, 1 in interorbital

space. D. 9 or 10
;
A. 11 or 12

;
V. 6

;
P. 14

;
B. 5

;
scales 25-10. Body

very deep, much compressed, much as in Cyprinodon ;
caudal peduncle

very deep ;
head depressed, rapidly tapering to a sharp, conical snout

;

the anterior profile somewhat concave
;
females and young with the back

less elevated. Teeth very small, in a villiform band, those of the outer

series wide-set and considerably larger ; opercle adnate to shoulder girdle

above base of pectoral (as in Cyprinodon and Jordanella). Dorsal inserted

in advance of anal, its origin midway between caudal and middle of

eye, the longest rays in males reaching base of caudal, If in head
;
anal

lower
;

ventrals H in head. Intestinal canal as long as body. Male

K If the genus Adinia is not recognized, this species should stand as Fundulus a-enicus.
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dark green ;
sides with 10 to 14 narrow, pearly bands, slightly oblique,

and mostly narrower than the interspaces ;
a diffuse, dusky blotch below

and behind eye ;
lower jaw orange ; belly yellow ;

dorsal and anal black-

ish, with many round, pale-blue spots; orange spots near base of fin;

caudal barred, with some pale spots ;
ventrals dusky, tipped with yellow,

female greenish, with a faint, dark lateral shade and some pale cross bands
;

lower fins largely yellow ; upper mostly dusky. -Length 2 inches. Gulf

Coast, West Florida to Texas
; locally very abundant iu shallow lagoons;

an extremely beautiful little fish, here described from specimens from

Pensacola. (multifasoiatus, many-banded.)
Adinia multifusdata, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 118, Galveston; St. Joseph

Island, Indianola, Texas.

Fundulus xenicus, JORDAN & GILBEKT, Proc. TJ. S. Nat. Mus., 1882, 255, Laguna Grande, Pen-

sacola, Florida; not Hydrargyra mullifasciata, LE SUEUR, nor Fundulus adinia, JORDAN &

GILBERT; the name multifasciatus preoccupied in Fundulus, but not in Adinia. (Type, Nos.

29668, 30821, and 30841. Coll. Jordan); JORDAN & GILBERT, Synopsis, 545, 1883.

302. RIVULUS, Poey.

Rivulus, POEY, Memoriae, u, 307, 18(50, (cylindraceus).

Body rather elongate, subterete, covered with moderate-sized scales.

Mouth small, the upper jaw little protractile ;
snout not produced. Each

jaw with a band of villiform teeth and an outer series of curved teeth.

Male with the anal fin not modified
; oviparous. No air bladder.* Small

fishes of the brooks of tropical America, the known species having in one

sex at least a large ocellated spot at base of caudal. Some of the species

recorded from Venezuela, Colombia, and Trinidad, may occur within our

limits, (rivulus, a rivulet.)
a. Scales small, about 40 in a lengthwise series; dorsal rays 8; anal 12.

b. Insertion of dorsal midway between tip of caudal and center of eye; a black spot on

opercle, besides the caudal ocellus of the male. CYLINDRACEUS, 973.

bb. Insertion of dorsal midway between tip of caudal and edge of opercle; body marbled

with light and dark spots; male with a caudal ocellus. MARMORATUS, 974.

973. RIVULUS CYLINDRACEUS.f Poey.

Head 3| in total length ; depth 5$ ; eye li in snout, 3 in head. D. 8
;

A. 12
;
scales 40. Body slender, nearly terete

;
head broader than trunk.

Mouth small, little protractile, the maxillary not reaching orbit
;
teeth in

a band with an outer row of stronger ones. Dorsal well backward, behind

front of anal, its insertion midway between tip of caudal and center of

eye; ventrals short. Green, with violet shades; a large, black, eye-like

spot at base of caudal in male
;
cheek with a green band, ending in a black

spot ;
fins plain greenish or dull orange ;

female with a black ocellus on

opercle, none on the tail
;

sexes otherwise similar. Length 2 inches.

Havana. (Poey.) (cylindraceus, like a cylinder.)

Rivulus cylindraceus, POEY, Memorias, n, 308, 1861, stream at Mordazo,near Havana ; GtiN-

THER, Cat., vi, 327, 1866
; POEY, Anal. Soc. Esp. Hist. Nat., 247, 1880.

* The character of the absence of the air bladder has not been verified in either of the follow-

ing species.

fin Poey's figure of E. cylindraceus (1880), the mouth is represented as short and oblique. In
the figure in the Enumeratio (V, fig. 4) which Poey refers to Bivulus marmoralus, the mouth is

larger and nearly horizontal.
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974. RIVULUS MARMORATUS, Poey.

Differs from Rivulus cylindraceus in having the dorsal farther back, the

distance of its insertion from the tip of caudal being equal to its distance

from edge of opercle ;
the anal appearing more advanced. Body dashed

with light and dark spots; a black caudal* ocellus. Cuba. (Poey.)

(marmorattis, marbled.)
RU'ulus inai-morat'us, POEY, Auales de Hist. Nat. Espana, ix, 248, 1880, Cuba.

303. LUCANIA, Girard.

Lucania, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 118, (venusta); not Lucanus, a genus of beetles.

Body oblong, compressed; lower jaw prominent, the cleft of the mouth
short and very oblique. Mouth moderate, the snout not produced ;

each

jaw with a single series of conical teeth. Scales very large. Gill open-

ings not restricted. Dorsal and anal rays in moderate number, the dorsal

above or slightly in advance of the anal
;
anal fin not modified in the

males
; oviparous. Very small fishes of the coastwise swamps of the

United States, all of them very prettily colored. (A coined name, with-

out meaning.)
n. Body comparatively elongate, the depth 4% to 5 in length, the form approaching that of

Bfndw.

b. Body without black longitudinal band in either sex, the female with a caudal ocellus

as in Eivulus; an ocellus above front of anal; cleft of mouth very short and nearly

vertical; dorsal rays 7; anal 8; depth 5 in length. OMMATA, 975.

lb. Body in both sexes with a black longitudinal band from eye to the black caudal spot;

male with the basal half of dorsal and anal black, the fins with red in life. Depth

4% in length. D. 9; A. 9; scales 30-7. GOODEI, 97G.

aa. Body comparatively short and deep, the depth 3% to 3% in length, the form approaching
that of Cyprinodon; body in both sexes without black longitudinal band or black ocelli;

the fins in male with orange, the dorsal in male with a large black spot at base in

front.

c. Body more oblong, the depth 3% to 3% in length. D. 11 or 12; A. 9 or 10; scales 26-8.

VENUSTA, 977.

cc. Body deep, the depth 3% in length. D. 10; A. 10; scales 26-8. PARVA, 978.

975. LUCANIA OMMATA (Jordan).

Head 3J ; depth 5
; eye 2|. D. 6 or 7

;
A. 9 or 10

;
scales 26 to 28-9.

Body fusiform, slender, somewhat compressed. Premaxillary very pro-

tractile
;
teeth small, pointed, in one row, the tips not colored. Mouth

very small, its cleft almost vertical
;
ventral surface of lower jaw directed

forward so that the fish seems truncated. Eye large, twice length of

snout, equal to the flat interorbital space. Gill membranes narrowly

connected, free from isthmus. Scales large. Anal inserted slightly in

advance of dorsal, not modified in the male; insertion of dorsal mid-

way between edge of opercle and base of caudal
; pectorals and veutrals

small. Intestine not longer than body. Straw color, a dark vertebral line
;

male with 5 or 6 dark bars and no caudal ocellus; female with a jet-black

spot as large as pupil on side just in front of origin of anal
;
a larger ocel-

lated spot at upper part of base of caudalj a dark band of minute points

* Misprinted "pectoral" in Poey's description.
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nearly connecting the two spots, the band forking before the caudal spot

and sending a branch above and below it
;
a dark streak from base of

ventrals along each side of anal to base of caudal
;
a dark streak from

eye covering lower jaw ;
another faint streak from eye to lateral spot,

forking to form an ocellus, as is the case with the caudal spot. Length f to

1 inch. Swamps of Florida
; 8 specimens now known

;
2 obtained by R.

Edward Earll in Indian River, the original types of the species ;
2 obtained

by Mann and Davison in western Florida, and described by Professor Hay
as Zygonectes mannii

; the others obtained in the Santa F6 River and its

tributaries by Mr. A. J. Woolman, who alone has seen the male. In form

and color, the species resembles the genus Eivulus. It apparently differs

in dentition and seems on the whole nearer to Lucania. It can not be an

ally of Heterandria. The largest specimens are barely an inch in length,

so that the species may, in the words of Dr. Hay,
" contend with Heterandria

formosa for the honor of being the smallest known vertebrate." (o///mr6f,

eyed, in allusion to the caudal ocellus of the female.)

Heterandria ommata, JORDAN, Proc. U. S. Nat. Mus., 1884, 323, Indian River, Florida. (Type,

No. 25331(2). Coll. B. Edward Earll); WOOLMAN, Bull. U. S. Fish Comm., x, 1890, 302.

Zygonectes mannii, HAY, Proc. U. S. Nat. Mus., 1885, 555, Yellow "Water River, Florida.

(Coll. H. T. Mann.)

976. LUCANIA GOODEI, Jordan.

Head 4; depth 4i; eye 2| to 2f. D.9; A. 9; scales 29 to 32-7. Body
elliptical, rather elongate, the back considerably elevated to a point

just in front of the origin of the dorsal fin
;
caudal peduncle rather deep

and compressed. Head short, comparatively narrow, and bluntly pointed;

mouth small, terminal; both jaws with rather large, conical, canine-

like teeth, apparently in a single series. Eye large, near the middle

of the side of the head, about equal to interorbital space. Scales large ;

humeral scale like the others. Fins large, especially in the males;

origin of dorsal about midway between snout and base of caudal, con-

spicuously in advance of anal
j height of dorsal fin in the males f length

of head, about equal to the length of the base of the fin; anal fin

similar and nearly as high and long, beginning nearly under the

middle of the dorsal; caudal moderate, subtruncate; ventrals long,

in the males reaching the front of the anal, in the females reaching the

vent; pectorals reaching past front of ventrals in both sexes. Color

olivaceous, the scales with dark edgings ;
a very distinct black band in

both sexes running through eye and snout straight to the base of the

caudal, where it ends in a round black spot ;
this band about as wide as

a series of scales, although developed on parts of 2 series
;
a conspicuous

black band in both sexes along lower edge of the caudal peduncle, from

root of the caudal to vent, dividing and passing on each side of the anal

fin
;
fins in the female plain ;

in the male, basal half of dorsal and anal jet

black, outer half pale with a black edge ; pectorals, and especially ven-

trals, also dark-edged; caudal fin faintly mottled; vertical fins with

more or less red in life. Length 1 inches. Rivers of the Everglade

region ; locally abundant. Known from the Alligator, Arlington, Peace,



Jordan and Evermann. Fishes of North America. 665

and Withlacoochee rivers. A very small but prettily colored fish.

(Named for Dr. George Brown Goode, its discoverer.)
iMcanin gofxlei, JORDAN, Proc. U. S. Nat. Mus., 1879, 240, Arlington River, Florida, a tribu-

tary of the St. John's. (Type, No. 23505. Coll. Dr. Goode.) JORDAN & GILBERT, Syn-

opsis, 343, 1883; WOOLMAN, Bull. U. S. Fish Comm., x, 1890, 294, pi. 52, fig. 2.

977. LUCANIA VENUSTA, Girard.

Head 3i ; depth 31 ; eye 3. D. 11 or 12
;
A. 9 or 10

;
scales 26-8. Body fusi-

form, rather strongly compressed, the dorsal and ventral outlines about

equally arched : head narrow, compressed, flattened above the eyes, the

upper profile of snout both longitudinally and transversely convex ;
snout

compressed, conspicuously shortened, and vertically rounded, its height

greater than its width
;
caudal peduncle long and rather slender, its

greatest height ! in head, its length slightly less than head
;
mouth very

small, protractile forward, the lower jaw very much projecting in open

mouth; mandible heavy, short, and strongly convex, less than diameter

of orbit
;
teeth small, but firm and strong, conical, in a single series in

each jaw, or forming an irregular double series anteriorly; no villiform

teeth behind this outer series; eye large, slightly shorter than inter-

orbital width, and greater than length of snout. Intestinal canal

rather less than length of body. Origin of dorsal fin nearly midway
between tip of snout and base of caudal, the longest ray (in $ ) equaling
the length of its base

; origin of anal fin under middle of dorsal
;

ovi-

duct not attached to first anal ray, but produced backward, forming a

low sheath on both sides at base of first 6 rays ; length of anal base

\ head
; longest ray ( $ ) i head

;
caudal 1| in head

; pectorals long,

reaching beyond base of ventrals, If in head; ventrals reaching slightly

beyond vent, 1| in head. Color ( $ ) light olive, pale on belly ;
sides with

some silvery luster and with indistinct trace of an obsolete dusky lateral

stripe; scales conspicuously dark-edged; opercles and cheeks bright

silvery; dorsal and caudal light yellow, and, as well as the anal, nar-

rowly inagined with black; dorsal with an elongate, vertical black

blotch at anterior margin, a yellow spot behind it; a vertical dusky
streak behind each dorsal ray, composed of fine black points; anal

orange or translucent, white at base
;
ventrals similar to anal

; pectorals

pale yellowish ;
a dark vertical streak through iris. 9 similar, fins all

plain. Length about 2 inches. Lagoons and inlets of the coast of the

Gulf of Mexico, exceedingly abundant about Pensacola, and westward

to the mouth of the Rio Grande
;
a pretty little fish, here described from

Pensacola specimens, (venustus, pretty.)
Limia venusta, GIRARD, U. S. Mex. Bound. Surv., Ichth., 71, pi. 39, figs 20-23, 1859, Indianola,

Texas. (Coll. Clark.)

Lucania affinis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 118, Matamoras.

Lucania vemusta, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 118; GPNTHER, Cat., vi, 310, 1806;

JORDAN & GILBERT, Synopsis, 343, 893, 1883; JORDAN, Proc. U. S. Nat. Mus., 1882, 257.

978. LIICANIA PARVA (Baird & Girard).

(RAINWATER FISH.)

Head 3i ; depth 3i; eye 3. D. 10 to 12; A. 10 or 11; scales 26-8.

Body much deeper than in Lucania venusta, the form resembling that of
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Adinia. Females larger than males
;
both sexes plump. Color in life :

Males olive, with bluish reflections
; edges of the scales darker

;
dorsal

dusky orange, with a large black spot at the base in front, ocellated

with orange; caudal orange yellow, tipped with black; -ventrals and
anal orange red, tipped with dusky ; pectorals translucent. Females

with the fins pale olive, without black spot or edgings. Length 1 to 2

inches. Atlantic Coast from Connecticut to Key West; very common
at Key West, in shallow waters and tide pools close to the shore, especially

where fresh waters soak in the sea
;
here described from Key West speci-

mens
; equally abundant about the mouth of the Potomac in brackish

ponds and tide ditches. (H. M. Smith.) (parvus, small.)

Cyprinodon parvus, BAIRD & GIRARD, Ninth Smiths. Report, 1854 (1855), 345, Greenport,

Long Island; (Coll. Baird); GUNTHER, Cat., vi, 307, 1866.

Lucania parva, JORDAN & GILBERT, Synopsis, 893, 1883; JORDAN, Proc. U. S. Nat. Mus., 1884,

109; HUGH M. SMITH, Bull. U. S. Fish Comm., x, 1890, 68.

304. GIRARDINICHTHYS, Bleeker.

GirardinichtJiys, BLEEKER, Cyprin., 481, 1860, (innominaius).

Limnurgus, GUNTHER, Cat., vi, 309, 1866, (variegaius).

Body stout. Mouth small, its cleft nearly vertical
;
the upper jaw very

protractile. Teeth small, pointed, in a single series in each jaw. Scales

rather small. Dorsal and anal fins long, each with 20 or more rays, nearly

opposite each other
;
anal fin not modified in the male. Intestinal canal

short, about as long as body. Gill membranes partly united, free from

isthmus. Very small fishes, differing from Lucania in the long dorsal and
anal. Mexico. ( Girardinus ; /^vf, fish; named for Dr. Charles Girard,

1822-1895, who studied the fishes of the Mexican Boundary Survey.)

979. GIRARDINICHTHYS INNOMINATTJS. Bleeker.

Head 4; depth 3i; eye 5 in head, 2 in interorbital width. D. 20;

A. 22
;

scales 44. Head thick, the snout obtuse, the mandible being
directed vertically upward ;

neck arched, so that the upper profile of the

head is concave. Origin of dorsal midway between occiput and base

of caudal. Olivaceous, with irregular dark-brown cross bands, which
are sometimes confluent. Sexes similar. Length 2i inches. Vicinity
of City of Mexico

;
not rare. Our specimens collected by Mr. Amos W.

Butler, (innominatus, unnamed, Girard having omitted to attach a specific

name when describing the species.)

Lucania, sp., GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 118, City of Mexico.

Girardinichlhys innominaius, BLEEKER, Cyprin., 484, 1860, after GIRARD; JORDAN & GILBERT,

Synopsis, 343, 1883.

Limnurgus variegaius, GUNTHER, Cat., vi, 309, 1866; after GIRARD; the name given by BLEEKER

being regarded as barbarous.

305. EMPETRICHTHYS, Gilbert.

Empetrichthys, GILBERT, Death Valley Exped., Fishes, 233, 1893, (merriami).

Body rather elongate, the form approaching that of Fundulus. Intes-

tine short, 1| times length of body. Teeth conic, fixed, in each jaw
arranged in a band consisting of two or three rows, the outer series
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somewhat enlarged. Ventrals absent. Branchiostegals five. Both upper
and lower pharyngeals greatly enlarged and bearing molar teeth, tuber-

cular in shape ;
lower pharyngeals firmly attached to the ceratobranchials

of the fourth arch, while the massive epibranchials of the same arch

serve to connect them firmly at the sides with the pharyngobranchials
above

;
fourth branchial arch bearing normal gills, its median portion

produced anteriorly, forming a triangular extension of the lower pharyn-
gealp in the middle line

;
on the oral surface this is indistinguishable

from the pharyngeals proper, and like them bears molar teeth. Scales

normal, large, regularly imbricated, nowhere tubercular or ridged. This

genus seems to be allied to Orestias, a genus likewise devoid of ventral

fins, inhabiting the mountain lakes of the Andes. It diifers from Orestias,

as from all other Cyprinodonts, in the singular development of the pharyn-

geals. (n>, within
; vrerpof ,

rock
; Ixtfv?, fish, in allusion to the stony

pharyngeals.)
980. EMPETRICHTHYS MEBRIAMI, Gilbert.

Head 3
; depth 3; eye 5. D. 11 or 12 (13 in one specimen); A. 14

(from 13 to 15). Scales 30 or 31, counted to base of caudal rays, 33

or 34 in all. Head compressed, its upper surface slightly convex. Mouth

very oblique, with a distinct lateral cleft, the maxillary free at tip only,

reaching slightly behind front of eye. Length of gape (measured from

tip of snout to end of maxillary) 3i in head; interorbital width 2;
length of snout (from front of orbit to middle of upper jaw) 3f. Eye
small, its greatest oblique diameter 5 to 5i in head. Distance from front

of dorsal to middle of base of tail i its distance from tip of snout.

Dorsal beginning slightly in advance of anal, and ending above its

posterior third, its greatest height equal to length of snout and eye;
caudal truncate when spread ; pectorals broadly rounded, reaching half

way to vent. Color dark brown above, sides and below lighter, often

irregularly blotched with brown and white
;

the belly often appears

checkered, having centers of scales brown and margins white, or the

reverse; fins all dusky, the basal portions of dorsal and caudal with

elongated brown spots on the interradial membranes. In form and gen-
eral appearance this singular fish much resembles the mud minnow

( Umbra limi), though somewhat deeper and more compressed. Springs of

the desert about Death Valley in eastern California, a depressed desert

tract, intensely hot and almost rainless. (Named for Dr. C. Hart Mer-

riarn, the well-known mammalogist, in charge of the Death Valley

explorations.)

Empctrichtkys merrianu, GILBERT, Death Valley Exped., Fishes, in North American Fauna, No. 7,

234, pi. 5, May 31, 1893, Ash Meadows, Amargosa Desert, on the boundary between
California and Nevada. (Type, No. 46,101. Coll. Merriaui & Bailey.)

306. CHARACODON, Giinther.

Characodon, GATHER, Cat., vi, 308, 1866, (laleralis).

Body rather deep and compressed. Gill openings restricted, as in

Cyprinodon.* Mouth small, the teeth small, fixed, bicuspid, or Y-shaped,

* This character not verified in Characodon laleralis or C. furcidens.
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in a single series, with a band of villiform teeth behind them. Scales

moderate. Insertion of dorsal nearly opposite that of anal. Intestinal

canal short
;
bones of jaws well united. Small fishes of the fresh waters

of Mexico and Central America. (%upat;, a sharp stake
; btovs, tooth.)

a. Scales rather large, 32 to 35 in longitudinal series.

b. Dorsal fin small, of 10 or It rays; anal rays 13 to 16; scales 35-12; a dark lateral band,
sometimes broken into spots. LATERALIS, 981.

bb. Dorsal fin large, of 13 to 16 rays; depth 3 to 3% in length.

c. Dorsal rays 1C; anal 16; scales 32-11; body with two lateral stripes, the second

beginning with front of anal. BILINEATUS, 982.

cc. Dorsal rays 13 or 14; anal 15 or 16; scales 36-15; males with a faint dark lateral

stripe made of dark blotches; female without stripe, irregularly blotched or

spotted. VABIATUS, 983.

aa. Scales rather small, about 50 in a longitudinal series; dorsal rays 16; anal 13; depth 3f in

length; sides mottled or barred, the fins with dark bars. FURCIDENS, 984.

981. CHARACODON LATEBALIS, GUnther.

Head 3i ; depth 3
; eye 4. D. 10 or 11

;
A. 13 in female, 15 or 16 in

male; scales 35-12. Body rather elevated, with the neck somewhat
arched. Head thick and broad, with the snout obtuse, as long as the eye.
Mandible ascending obliquely, longer than eye. About 20 smallish teeth

in each jaw, their apex indistinctly notched. Interorbital space flat,

its width being 2^ in head. Origin of dorsal fin a little nearer end
of caudal than to occiput, a little behind that of the anal

;
both fins

small and rounded; in the male the six anterior rays are of nearly equal

length, but considerably shorter than the following, forming a very dis-

tinct portion of the fin
;
all these rays are very closely set

;
caudal fin

small, truncate, or slightly convex
;
distance between dorsal and caudal

somewhat more than least depth of tail, and equal to distance between

eye and gill opening; pectoral obtuse, not quite reaching ventral;
ventral small, not quite extending to the vent. Brownish olive

(in spirits), with a darker band running from the eye to the root of

the caudal
;
this band sometimes broken up into a more or less regular

series of brownish-black spots. In general habits very similar to a

Cyprinodon. Central America. (Gunther); not seen by us. (lateralis,

pertaining to the side.)

Cltaracodon laterals, GfJNTHER, Cat., vi, 308, 1866, Central America; (Coll. Dr. Seemann);

GUNTHER, Fishes Central Arner., 480, pi. 82, fig. 2, 1886.

982. CHARACODON BILINEATUS, Bean.

Head 3f ; depth 3
; eye 4. D. 16

;
A. 16

;
scales 32-11. Head broad and

depressed, the interorbital space being nearly flat, the nape moderately
arched. Snout short, rather shorter than eye ;

the lower jaw somewhat

prominent ; upper jaw moderately protractile. About 20 bicuspid teeth

in the outer series of each jaw ;
villiform teeth behind the incisors evi-

dent
;
mandible nearly vertical when the mouth is closed, nearly reach-

ing eye. Eye scarcely more than $ interorbital width. Scales on top of

head somewhat enlarged. Opercle connected by membrane to the shoul-

der girdle, beginning at a point slightly above upper edge of pectoral.
Insertion of the dorsal midway between the posterior margin of the eye
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and end of the scales
; longest dorsal ray li in head

;
base of dorsal 5 times

in body; anal inserted under third ray of dorsal; pectoral 5 in length
of body ; length of head contained 3f times in the total without caudal,
and much less than the depth at dorsal origin ;

ventral reaching about to

vent, its length nearly i head. Upper parts brown ; lighter below, prob-

ably orange in life
;
the operculum silvery ;

a purple stripe along the

middle of the body, its greatest width about equal to the length of the

eye; abdomen silvery, this color extending up to the purple stripe ;
a pur-

plish stripe on the edge of the caudal peduncle, from the end of the anal

to the caudal. Length 2 inches. Rio Lerma, Guanajuato ;
one specimen

known. (Bean.) (bilineatus, two-lined.)

Characodon Mineaim, BEAN, Proc. U. S. Nat. HUB., 1887, 371, pi. 20, fig. 2, Rio Lerma,
Guanajuato, Mexico. (Type, No. 37832. Coll. Duges.)

983. CHARACODON YARIATUS, Bean.

Head 3
; depth 3i ; eye 3. D. 13 or 14

;
A. 15 or 16

; scales 35-15.

Head broad and depressed; the nape moderately arched. Snout short,

the lower jaw strongly projecting. Thirteen or fourteen bicuspid teeth

in outer series of upper jaw and 16 to 18 in lower jaw ;
band of villiform

teeth behind the incisors fully developed in both jaws; mandible not

extending back to front of orbit, its length about equal to that of orbit.

Jaws moderately protractile. Mandible almost vertical when mouth is

closed. Snout shorter than eye, which is about interorbital space.

Scales on top of head little enlarged. Opercle united by membrane to

the shoulder girdle to slightly above the upper edge of the pectoral.

Insertion of the dorsal about midway between the end of the scales and

the hinder margin of the orbit; longest dorsal ray in male 1| in head;
anal inserted under seventh or eighth ray of dorsal, its longest ray about

f head
; pectoral 5J- to 6 in length ;

ventral midway between tip of

snout and end of scales. Head i total length including caudal, and

equaling depth of body at the dorsal origin. Male chestnut brown, with

an indistinct dark lateral stripe made up of a series of interrupted dark

blotches
; opercle silvery ;

abdomen yellowish. Female olive brown above,

lighter below ; the opercle silvery, overlaid below with orange; the abdo-

men with a yellowish tinge; lips dusky ;
iris pale ;

scales of upper half of

body dusky at base
;
lower half of body with numerous dark spots, the

largest about as long as the pupil. Length 2 to 3 inches. Tributaries of

Rio Lerma, about Guanajuato and City of Mexico; locally common, (var-

iatus, variegated.)
Characodon variains, BEAN, Proc. U. S. Nat. Mus., 1887, 370, pi. 20, fig. 1, female, Guanajuato,

Mexico. (Type, No. 37808. Coll. Duges.)

Characodon ferruginous, BEAN, Proc. U. S. Nat. Mus., 1887, 372, pi. 20, figs. 3 and 4, Guana-

juato, Mexico. (Type, No. 37810. Coll. Duges.)

Ctiaracodon variattis, BEAN, Proc. U. 8. Nat. Mus., 1892, 285; according to Dr. Bean, femighu-HS

is the male of varialus.

984. CHARACODON FURCIDENS, Jordan & Gilbert.

Head 4
; depth 3| ; eye rather large, 3^ in head. D. 15 to 17

;
A. 13

;

scales about 50-15. Body comparatively elongate, not greatly compressed,

the head rather low and broad, depressed, the profile rising evenly from
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tip of snout to the nape, the region thence to the dorsal gibbous, espe-

cially in the larger examples, the caudal peduncle comparatively long and

slender, about as long as head. Anterior teeth large, firmly fixed, all

bicuspid or Y-shaped, in a single series
;
a band of minute villiform teeth

behind them, at least in upper jaw. Mandible not extending back to

front of eye. Interorbital area wide, very nearly half head. Scales

rather small, those on top of head not much longer than others
;
humeral

scale not enlarged. Opercle connected by membrane to shoulder

girdle from upper base of pectoral upward, as in Cyprinodon. Insertion

of dorsal very far back, midway between base of caudal and base of pec-

toral; first ray of dorsal very slender and articulate, not at all spine-

like
;
dorsal fin low, not so high as long, its base If in head

;
anal

inserted below seventh ray of dorsal
; pectorals If in head

;
ventrals 2

in head
;
caudal obliquely truncate, very slightly emarginate, the upper

lobe about longer than the lower, 1J in head
; upper lobe usually more

or less sharply angular ;
lower lobe rounded. Males with the sides pro-

fusely mottled with darker, sometimes nearly plain ;
vertical fins each

with several brownish bars and blotches and each with a dusky sub-

terminal bar
;
a narrow dark line along middle of each row of scales on

the back. Females with several short, dark bars on the posterior half of

the body, the fins colored as in the male; some small, dark specks on

caudal peduncle. About Cape San Lucas; locally abundant ;
and about

Colima. (furca, fork; dens, tooth.)

Characodon furcidens, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 354, near Cape San
Lucas.* (Type, Nos. 9071 and 30971. Coll. Xantus.)

307. CYPRINODON, Lacepede.

(PURSY MINNOWS.)

Cyprinodon, LACKPEDE, Hist. Nat. Poiss., v, 48G, 1803, (variegatus).

Prinodon,^- KAFINESQUE, Analyse de la Nature, 1815, 88, (variegatus).

Tnfarcius, POEY, Memorias, 11, 306, 1861, (riverendi).

Body very short and stout, the back elevated. Mouth small, the bones

of the jaws well formed. Snout short. Teeth moderate, incisor-like, tri-

cuspid, in a single series. Scales very large. Dorsal fin moderate,
inserted in advance of front of anal, its first ray riot enlarged ;

anal

smaller
;
ventral fins small, occasionally wanting in specimens from desert

pools. Intestinal canal little longer than body. Gill membranes con-

siderably united, free from the isthmus. Gill openings restricted, the

opercle above adnate to the shoulder girdle. Chubby little fishes, inhabit-

ing the brackish waters of Middle America,t sometimes living in warm
salt springs, their colors generally brilliant. Oviparous, the sexes simi-

lar except in color. (Kvirpivoq, carp ; 6Jo>f, tooth.)

*
Probably from the lagoons at La Paz.

f-
This name was offered as a substitute for Cyprinodon, the latter being regarded as too long.

{ The European and African species commonly referred to this genus seem to represent a dis-

tinct generic type, Lebias, Cuvier, (
= Micromugil= Aphanius), distinguished by the freedom of

the opercle, and by the more elongate form, resembling Fundulus. Of these species, Lebias cal-

aritanus from the Mediterranean is the best known, and is the only one on which these characters
have been verified.
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a. Scales large, 24 to 26 in lengthwise series; sides without dark lateral band.

b. Sides with dark bars in the female, nearly plain in the males; females with black ocel-

lus on last rays of caudal; male with tip of caudal black.

c. Body deep, the depth nearly or quite half length of body in males, the females more

elongate.

d. Humeral scale* considerably enlarged.

e. Dorsal rays usually 11; anal rays 10.

/. Head moderate, about 3% in body; male with the back largely blue in

life, the lower parts coppery; caudal in male with a dusky bar at

tip, the base dusky or pale; unspotted; tips of dorsal dusky.

VAKIEGATUS, 985.

ff. Head larger, about 3% in body; male with the caudal speckled at base;

this followed by a pale bar and a black one; dorsal pale.

EXIMIUS, 986.

ee. Dorsal rays 9; anal rays 8; head very large, about 3 in length ;
coloration

dark. BOVINUS, 987.

dd. Humeral scale little enlarged; dorsal rays 9 toll; head 3 to 3% in length;

depth nearly 2; scales 24 or 25.

g. Anal rays 10 or 11; males dusky, the fins all margined with black; females

barred with black and usually with black dorsal ocellns; ventral fins

often absent. MACULARIUS, 988.

,gg. Anal rays 13; sides with two lengthwise series of coarse black spots; no

ventral fins in specimens known. BAII-EYI, 989.

cc. Body comparatively slender, the depth 2% to 3 in length; dorsal rays 11; anal 10;

head rather large, 3% in length; dorsal spotted or clouded at base.

ELEGANS, 990.

ccc. Body more elongate, the depth nearly 4 in length; dorsal 9; anal 10; scales 26-9.

MAHTVE, 991.

bb. Sides in males with faint coppery bars and yellow spots; fins tipped with orange;

females with oblong blotches of bright orange; no dorsal ocellus, humeral scale

not enlarged; depth 2f in length; head 3. D. 11; A. 9; scales 24. CARPIO, 992.

oa. Scales smaller, 30 in a lengthwise series.

k. Sides without longitudinal stripe, but with six brown cross bands (in male) ;
caudal with

a black bar at tip and a fainter one at base. D. 12; A. 10. FELICIANUS, 993.

M. Sides with a dark horizontal lateral band, bordered on each side by a light band; cau-

dal with a narrow dark band at base and a very broad one at tip. D. 12; A. 11.

LATIFA6CIATU6, 994.

985. CYPBINODON YABIEGATUS, Lacepede.

(SHEEPSHEAD MINNOW
;
PURSY MINNOW.)

Head rather small, 3i to 3| ; depth 2 to 2
; eye 3| ;

interorbital width

3 in head. D. 11; A. 10; B. 6; scales 26-13. Body very short and robust,

in adults high and much compressed, the females abruptly constricted at

base of caudal peduncle ;
caudal peduncle rather short and high, rapidly

narrowed backward to tail, its greatest height nearly equal to length of

head, its least height -J head ;
head short, little depressed, narrowed upward

and forward, with sharp snout and small mouth
;
width of mouth rather

less than length of snout
;
teeth large, in a single series, consisting of

wedge-shaped incisors, much widened toward tips, the cutting edge tri-

cuspid ;
no villiform teeth ; eye moderate, its diameter longer than man-

dible, slightly less than interorbital width, about equal to length of snout.

Opercle joined by membrane to shoulder girdle from a point slightly above

base of pectoral. Intestinal canal long, but not much convoluted, 2 times

* Character not verified in C. bovinus or in (7. elegants.
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length of body. Dorsal moderate, in females as high as the length of its

base, in males much higher; origin of dorsal midway between base of cau-

dal and end of snout
;
base of fin ]$ to If in length of head

; longest ray

(in male 2 inches long) reaching halfway from base of fin to base of caudal,
the anterior rays equaling length of head and extending beyond tips of

posterior rays when the fin is depressed; in females the longest ray about

li in head
; origin of anal under eighth or ninth ray of dorsal, the fin very

small, and much higher than long ; length of base about equaling snout;

longest ray half length of head (less in females). No external oviduct.

Caudal truncate or slightly emarginate, 1 in head
; ventrals, in adult

males, reaching front of anal, 2 in head
;
in females reaching vent

; pec-
torals long, reaching middle of ventrals, 1^ in head. Scales large, tuber-

culate in males, arranged in regular series
;
humeral scale much enlarged,

its height nearly half length of head
;
26 or 27 oblique series of scales from

opercle to base of tail
;
13 scales in an oblique series from vent to middle

of back. Color : Male olivaceous
;
from dorsal forward above pectoral to

head deep, lustrous steel blue, the color very intense and conspicuous in

life
;
rest of upper parts with rather greenish luster, becoming dull slaty

blue, and on cheeks, opercles, sides anteriorly, and belly deep salmon
color

;
lower lip and preopercle violet

;
dorsal blackish, the anterior mar-

gin of fin orange; caudal dusky olive, with a jet-black bar at tip, and a

narrow black cross-streak at base; anal dusky at base, bordered entirely
around with bright orange; ventrals dusky, bordered with orange;

pectorals dusky orange, darker below. Smaller specimens show some

orange shading on the sides, and sometimes also traces of the cross-bands

of the female. Female very light olive
;
lower half of sides with about

14 alternately wide and narrow vertical, dark bars, those anteriorly nar-

rower and closer together ; usually 7 or 8 dark crossbars on the back,

alternating with the wide bars below
;
these bars are of various degrees

of distinctness, sometimes almost obsolete
;
a dusky area below eye; young

with broad greenish cross shades wider than the interspaces ; belly pale
or yellowish ;

lower jaw largely blue
;
cheeks brassy ;

dorsal dusky,
with an intense black, faintly ocellated spot near tip of last rays; cau-

dal faintly reddish, with a black bar toward base
;
other fins pale orange,

with some dark points. Length : Male 3 inches
;
female 2 inches. Cape

Cod to the Rio Grande, in brackish waters, entering streams, very abun-

dant southward, the males more highly colored southward, but the

southern form (called gibbosus) not otherwise different. (variegatus,

variegated.)

Cyprinodon variegatus, LACEPDE, Hist. Nat. Poiss., v, 486, 1803, South Carolina; GUNTHEB,

Cat., vi, 305, 1866; JORDAN & GILBERT, Synopsis, 329, 1883.

Esox ovimis, MITCHILL, Trans. Lit. and Philos. Soc., i, 1815, 441, New York.
Lebias ellipsoidea, LE SUEUR, Journ. Ac. Nat. Sci. Phila., 11, 1821, 6, Florida.

Lebias rhomboidalis, VALENCIENNES, Humboldt's Observ. Zob'l., n, 100, 1817, Lake Pontchar-

train, Louisiana.

Cyprinodon gibbosus, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 390, Indianola, Texas;
(Coll. Clark); GIRARD, U. S. Mex. Bound. Surv., Ichth., 67, 1859; JORDAN & GILBERT,

Synopsis, 329, 1883.

Lebias ovinus, DE KAY, N. Y. Fauna: Fishes, 215, 1842.
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Represented in the Florida Keys and Cuba by

985a. CYPRINODON VARIEGATUS RIYEBENDI (Poey).

Head 3J- ; depth 2. D. 10
;
A. 9

;
scales 24-12. This form is very close

to the form described as C. gibbosus, but with larger scales and the anal

edged with black. Male in life with the antedorsal region lustrous steel

blue, the rest of the body olivaceous, obscurely clouded, but without dark

crossbars
;
a black bar at base of dorsal

;
a dark shade below eye ;

anal and
caudal edged with black; ventrals and anal red; dorsal dusky, edged
with orange ; pectoral plain, tipped with orange and blackish. Female

more silvery, the back olivaceous and speckled; the sides with about 13

blackish bars, which do not reach the back
;
these alternately broad and

narrow
;
no yellowish shades

;
a dusky bar through eye ;

lower fins whit-

ish
; upper pale ;

dorsal fin with a black ocellus
;
dark band across base

of caudal. Length 2i inches. Cuba and Florida Keys. Rather common
at Key West in shallow waters near the shore. (Named for M. L. River-

end, a naturalist in Havana.)
Trifarcius* riverendi, POEY, Memorias, n, 30G, 1861, Havana.

Cyprinodon riverendi, JORDAN, Proc. U. S. Nat. Mus., 1884, 109.

986. CYPRINODON EXIMIUS, Girard.

Head 3; depth nearly 2
; eye 4 to 4i in head. D. 11 or 12; A. 9 to 11.

Head large ;
anterior profile more arched than in C. variegatus] back very

convex. Insertion of dorsal over that of ventrals, slightly nearer base

of caudal than tip of snout. Mouth small, the lower jaw prominent.
Male dark, nearly plain, the base of caudal with many longitudinal black

spots, which do not form a crossbar; the fin with a broad black tip,

before which is a rather broader pale bar
;
dorsal fin light yellow, its

base dusky ;
lower fins plain or slightly dusky. Female without black

on tip of caudal, but with a black spot on dorsal behind; females and

young with black crossbars. Length 2i inches. Chihuahua River.

Close to C. variegatus, but differing in the color of the caudal and in the

larger and more arched head. Our specimens from Rio de los Conchos,

obtained by Mr. Woolman. (eximius, choice, excellent.)

Cyprinodon eximiu*, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 158, Chihuahua River ; JORDAN
& GILBERT, Synopsis, 890, 1883.

987. CYPRINODON BOVINUS, Baird & Girard.

Head 3; depth about 2i; eye 4 in head. D. 9
;
A. 8; scales (in figure)

24. Apparently very similar to C. eximius, about equally deep, but said

to have a larger head, the ventrals under the front of the dorsal.

Male uniform blackish above, the fins unicolor except the caudal

which is tipped with black, its base unspotted; female with the sides

blotched, the fins plain, except for the dorsal ocellus. Leon Spring, in

southwestern Texas. (Girard.) (bovinua, like a bull.)

Cyprinodon lonnus, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 389, Leon Spring, Texas
;

(Coll. Clark); GIRARD, U. S. Mex. Bound. Surv., Ichth., 67, pi. 37, figs. 12-18, 1859.

*The nominal genus, Trifarcius, based on the presence of 6 branchiostegals, is identical with

Cyprinodon; the same number being found in Cyprinodon variegatus, contrary to the statement of

Valenciennes.

14
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988. CYPRINODON MACULARIUS, Baird & Girard.

Head 3 to 3. Adults very short and deep, the depth being nearly or quite
half the length ;

in half-grown specimens 1 inch long, the depth is con-

tained 2| in length. D. 9 to 11; A. 10 or 11*; V. 6; scales 24 or 25. Eyevery
small, about equal to snout, \\ to If times in interorbital width,
and 3f times in head. Front of dorsal usually midway between occiput
and base of caudal. The species varies in form and color, and apparently
in the size which it reaches in different localities. Males with the back

and sides uniform dusky, the lower parts lighter, all the fins in the most

brightly colored individuals being broadly margined with black
;
females

with the lower half of sides as well as belly lighter, often silvery white,
the sides crossed by black bars, which are wide along middle of body, but

become much narrower than the interspaces on the lower half of sides
;

these bars varying in number and size and often alternating with nar-

rower, fainter, and shorter ones; fins light, the dorsal either with or

without a black blotch on its posterior rays. Although usually uniform

in coloration, the males occasionally show lateral bars, which, however,
contrast little with the general dusky color of the sides. (Gilbert.)

Springs and streams of the desert, from southern Nevada to Sonora
;

locally abundant, (macularius, spotty.)

Cyprinodon macularius, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 389, Rio San Pedro,

Arizona; GIRARD, U. S. Mex. Bound. Surv., Ichth., 68, pi. 37, figs. 8-11, 1859; JORDAN &

GILBERT, Synopsis, 330, 1883; GILBERT, Death Valley Exped., 232, 1893.

Cyprinodon californiensis^ GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 157, San Diego County,
California, probably from salt springs in the desert; JORDAN & GILBERT, Synopsis,

330, 1883.

Cyprinodon nevadensis, EIGENMANN, Proc. Cal. Ac. Nat. Sci., 1889, 270, Saratoga Springs, Death

Valley, Inyo County, California.

* The normal number of ventral rays in this species seems to be 6. No specimen examined
has shown more than this number, and in several but 5 are present. In one specimen from Ash
Meadows, Nevada, the ventral fin of one side only is present, and contains but 3 or 4 rays. Four
young specimens from the same locality and 2 from Medbury Springs, Amargosa Desert, Cali-

fornia, have the ventrals wholly aborted, and show on dissection no trace of the basals. These
occur in the same lots with other specimens having normal ventrals, and are otherwise indis-

tinguishable from them. No full-grown adults were found without ventrals, the largest being
a half-grown specimen about 1 inch long with the characteristic coloration of the males already
developed. Ten young specimens from the " Devil's Hole," Ash Meadows, are all without ven-

trals, and further collections from this locality would be of interest. In the intestines were
found fragments of insects, and in one series of specimens from Saratoga Springs at the south
end of Death Valley, California, very numerous shells of a small Gasteropod mollusk. Speci-
mens are in the collection from the following localities : Medbury Spring (6 miles north of the
Borax Works), Amargosa Desert, California; Ash Meadows, Amargosa Desert, Nevada; Saratoga
Springs, Death Valley, California; Amargosa Creek, California. Gilbert.

f Cyprinodon californiensis is thus described: "It may be easily distinguished from its congeners
in North America by its uniform system of coloration, which exhibits neither bands nor spots.
The general aspect of its body is rather short and deep, except in the young, which assume a
subfusiform appearance. The largest specimens which we have examined measure about an
inch and a half in total length. The head constitutes the fourth of the length, the snout being
abruptly rounded off. The mouth is, proportionately speaking, of medinm size, whilst the eye
is rather small, subcircular; its diameter entering three times and a half in the length of the
side of the head. The dorsal fin is higher than long, and superiorly convex; its interior margin
being nearer the apex of the snout than the posterior margin of the caudal. The anal fin is

nearly as large as the dorsal, deeper than long, inferiorly convex, particularly upon its posterior
half. The caudal is posteriorly truncated, nearly linear. The ventrals are small, project beyond
the vent and reach almost the origin of the anal. The pectorals are well developed, rounded off,

extending as far as a vertical line drawn at the insertion of the ventrals. The rays are: D. 10 + 1;
A. 11; C. 3, 1, 8, 8, 1, 3; V. 7; P. 12. The scales are much deeper than long, anteriorly truncated
and posteriorly rounded off or convex. The color is olivaceous brown, with a dark-grayish tint

along the back, and a golden tint beneath." Girard. Sau Diego County, California.
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989. CYPRINODON BAILEYI (Gilbert).

To this species are referred 11 immature specimens from Pahranagat
Valley, Nevada, none of them showing trace of ventral fins. They are

olivaceous above, bright silvery on the lower half of sides and below,
and have 2 lengthwise series of coarse black spots, 1 along middle line of

body, the other on a level with the lower edge of caudal peduncle. The
anal fin is larger than in typical macularius, the 11 specimens having each

13 rays instead of 10 or 11, as constantly in the latter. Pahranagat Val-

ley, Nevada. (Gilbert.) Perhaps a variety of C. macularius. (Named for

Vernon Bailey, its discoverer.)

Cyprinodon macularius baileyi, GILBERT, Death Valley Exped., Fishes, 233, 1893, Pahranagat
Valley, Nevada. (Type, No. 46110. Coll. Merriam & Bailey.)

990. CYPRINODON ELEGANS, Baird & Girard.

Head 3|; depth 2| to 3. D. 11
;
A. 10; scales 26-12. Body more elongate

than in any of the preceding ;
the upperputline of the head less depressed,

so that the profile is continuous
;
fins low, the dorsal quite small ;

its rays

scarcely extending to the beginning of the caudal peduncle. Head large.

Bluish black, sides somewhat variegated with'darker, the males somewhat

spotted ;
dorsal fin speckled at base

; edge of caudal fin black in the male
;

a black patch on last rays of dorsal in the female. Length 2-& inches.

Tributaries of the Rio Grande; specimens apparently belonging to this .

species from Rio de los Conchos, at Chihuahua. This species may prove

inseparable from C. bovinus. (elegans, elegant.)

Oyprinodon elegans, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 389, Camanche Spring,

Texas; (Coll. Clark); GTRARD, U. S. Mex. Bound. Surv., Ichth., 66, pi. 37, figs. 1-7, 1859;

JORDAN & GILBERT, Synopsis, 319, 1883.

991. CYPRINODON MARINE, Steindachner.

Head 3
; depth nearly 4

; eye 3 in head
;
snout 3. D. 9

;
A. 10

;
V. 7

;

P. 16
;
scales 26-9. Body rather elongate ;

snout blunt
;
teeth tricuspid,

in 1 row
; top of head broad

;
dorsal and anal very high in male, the

height of dorsal 2 times its base, the last rays reaching beyond base of

caudal
;
insertion of anal under middle of base of dorsal

;
insertion of

dorsal nearer that of caudal than tip of snout by half length of head
;

ventral as long as head, equal to pectoral; caudal weakly concave; scales

largest about shoulder and nape. Back grayish ;
sides silver white

;
male

with anterior margin of dorsal dusky; last 3 or 4 rays of dorsal and anal

banded, for their whole length, with light and dark in alternation, the

others more faintly marked and only toward their base
;
2 or 3 dark" bands

on caudal, the last broadest. One specimen known, from Santa Marta,
on the Caribbean coast of Colombia, near the mouth of Rio Magdalena.

Oyprinodon martse, STEINDACHNER, Ichth. Beitr., iv, 61, 1875, Santa Marta.

992. CYPRINODON CARPIO, Gunther.

Head 3; depth 2| ; eye in adult 3i in head. D. 11; A. 9; scales 24-9.

Body comparatively elongate, rather strongly compressed; head large;
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profile not very steep; fins rather low, the dorsal and anal not nearly

reaching caudal; humeral scale not larger than the others; scales very
thick and firm, those on lower parts of body less reduced in size than

usual. Pectorals reaching middle of ventrals, which reach vent. Male in

life light olive; sides silvery, with 6 narrow, faint bars of coppery; sides

with a number of spots of bright clear yellow, besides the blotches of

orange found in the females; lower jaw mostly golden; 3 bright-yellow

stripes obliquely across the cheeks to the jaws ;
dorsal and caudal finely

speckled with olive
; tip of dorsal orange, as also the lower edge of

caudal and anal; ventrals orange red; no ocellus on dorsal. Female

pale, with numerous blotches of light bright orange, these mostly

longitudinally oblong on upper parts and irregular or vertical below;
sides of head marked with bronze; lower jaw whitish; fins plain; dorsal

and caudal slightly yellow. Young females with traces of 1 or 2 dusky
bars at base of caudal. Still younger specimens (as in the original types)

nearly plain silvery. Coasts of southern Florida. Exceedingly abun-

dant in lagoons and shallow shores about the Florida Keys and north to

Pensacola. A strongly marked species, larger than most others of the

genus, reaching a length of 3 inches; here described from Key West

specimens, (carpio, carp.)

Oyprinodon carpio, GATHER, Cat., vi, 306, 1866, America, locality unknown; JORDAN & GIL-

BERT, Synopsis, 330, 1883.

Oyprinodon mydrus, GOODE & BEAN, Proc. TJ. S. Nat. Mus., 1882, 433, Pensacola, Florida.

(Type, No. 30479. Coll. Stearns.) JORDAN, Proc. U. S. Nat. Mus., 1884, 110.

993. CTPRINODON FELICIANUS (Poey).

Head 3 in length with caudal; depth 2
; eye 3 in head. D. 12; A. 10;

scales 30. Back elevated; mouth small, circular, with trifid teeth. Pec-

toral reaching vent; ventral small; male with small prickles on the scales.

Brownish, the belly yellow, reddish in life; body with 6 brown vertical

bands
;
dorsal dusky ; pectoral and anal yellowish, edged with dusky ;

caudal yellowish, with a terminal band of black, a rather faint bar at

base. Length If inches. Cuba. (Poey) ;
not seen by us. (Named for

Felix Garcia y Chavez, of Havana.)

Trifarciuis felicianus, POEY, Synopsis, 412, 1867, Havana. (Coll. Poey.)

994. CTPKINODON LATIFASCIATUS, Garman.

Head 4 in total length ; depth 3. D. 12; A. 11; V.6; P. 14; scales 30-11.

Form and dentition of C. variegatus, the black caudal band much wider
;

a light band from middle of opercle to lower half of caudal
;
a dark band

above this, separated by a narrower band of light from the dark olive of

the back
; silvery color of belly separated from the light band on the

flanks by a short band of brown
;
fins clouded with brown

;
caudal with

a narrow dark band across its base and a broad one across its extremity.

Parras, Coahuila, Mexico. (Garman); not seen by us. (latus, broad;
fasciatus, banded.)

Cyprinodpn latifasciatus, GARMAN, Bull. Mus. Comp. Zob'l., viu, No. 3, 92, 1881, Parras, Coa-
huila, Mexico; JORDAN & GILBERT, Synopsis, 329, 1883.



Jordan and Evermann. Fishes of North America. 677

308. JORDANELLA, Goode & Bean.

Jordanella, GOODE & BEAN, Proc. U. S. Nat. Mus., n, 1879, 177, (jloridfe).

Body short, deep, compressed. Head short. Mouth small, very protrac-

tile, the lower jaw the longer; lips full. Jaws each with a single series

of rather broad, wedge-shaped, incisor teeth, the cutting edge of which

is deeply notched, usually trifid. Braiichiostegals 5. Gill openings nar-

rowed, the opercular membrane adnate to the opercle above. Dorsal fin

elongate, the number of rays 16 to 18, the first being a robust spine;

insertion of dorsal fin behind ventrals, in advance of front of anal, its

last ray behind the last of anal; dorsal fin riot greatly elevated; anal

fin shorter and smaller, similar in both sexes
;
ventral fins small, with a

scale at base
;
caudal fin rounded; pectorals short and small. Intestinal

canal rather long, 3 times length of body. Sexes similar. (Named for

David Starr Jordan.)

995. JORDANELLA FLORIDA, Goode & Bean.

Head 3| ; depth 2 to 2
; eye large, 3i to 4. D. I, 14 to 16

;
A. I, 11 to 13

;

scales 25 to 27-11 or 12. Body ovate, short, and deep, with elevated back,

deep caudal peduncle, and steep profile. Head moderate, flat and broad

between the eyes, its profile less steep than that of the back. Mouth small,

anterior, the lower jaw projecting. Scales moderate, the humeral scale not

much enlarged. Dorsal fin inserted midway between snout and base of cau-

dal, its first ray robust and spine-like, grooved behind, longer than the

diameter of the eye and about as high as the succeeding soft rays ;
fins all

rather low, the ventrals reaching just past the vent. Scales with strong
concentric striae

;
scales of side with occasional developed pores, some-

times forming 2 or 3 imperfect lateral lines. Color olivaceous
;
sides orange

or brassy, with a broad steely-blue stripe along each series of scales
;
4 or

5 vague, diffuse, black vertical bars, most distinct in the young, nearly
obsolete in the adult

;
a large, diffuse, dusky blotch on the sides below the

dorsal spine ;
fins mostly dark, the dorsal barred or speckled in the males,

nearly plain in the females, sometimes a dusky blotch on its last rays ;

body and fins everywhere finely punctulate with black
;
a dark bar below

eye. Length 2i inches. Streams and swamps of Florida; abundant. A

singular little fish having the aspect of a Centrarchoid.* Here described

from specimens taken by Dr. J. A. Henshall in San Sebastian River.

Herbivorous, at least in part. Specimens are recorded from San Sebas-

tian, St. Johns, Alligator, Withlacoochee, Hillsboro, Pease, and Myakka
rivers; also from Lake Monroe, Lake Jessup, Lake Tohopekaliga, and

other waters around Kissimee in Osceola County, Florida.

Jordanellajloridx, GOODE & BEAN, Proc. U.S. Nat. Mus., n, 1879, 117, Lake Monroe, Florida.

(Type, No. 18062. Coll. Professor Baird); JORDAN & GILBERT, Synopsis, 328, 1883; WOOLMAN,
Bull. U. S. Fish Comm., x, 1890, 300, with good figure; LONNBEBG, 0fvers. Vet. Akad. Forh.,

115, 1894.

* "
I do not know if it can be proper to talk about mimicry in this case, but Jordanella is cer-

tainly in coloration very much indeed similar to a small Chsenobryttus gulosus. Even the black

spot on the opercle flap of the latter corresponds very well to the black spot on the side of Jor-

danella, and as the head of the ' War-Mouth '
is BO much larger it is situated not much farther

back than in Jordanella. It is possible that through this likeness some fishes that feed on min-
nows can be cheated to believe that they have a war-mouth that is less delicious and maybe can
defend itself with mouth and spines before their eyes, instead of a harmless miunow." (Einar

Lonnberg, I. c., 115, 1894.)
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309. PSEUDOXIPHOPHORUS, Bleeker.

Pseudoxiphophorus, BLEEKER, Ichthyol. Ind. Prodr. Cypr., 483, 1860, (bimaculatus).

Pcecilioides, STEINDACHNER, Sitzgsber. Akad. Wiss. Wien, 1863, 176, (bimaculatus).]

This genus has the general characters of Gambusia, differing in the

larger size of the dorsal fin, which has 13 to 16 rays instead of 6 to 10.

Anal fin short, less advanced in the male than in Gambusia. The species

reach a much larger size than those of Gambusia. The males, as in Gam-

busia, are smaller and less numerous than the females. Mountain streams

of Mexico. (i/>U(%, false
; Xiphophorus.)

996. PSEUDOXIPHOPHORUS BIMACULATUS (Heckelj.

Head 4; depth 3f ; eye longer than snout, 3i in head. D. 12 or 13;

A. 10
;
scales 30-8. Head broad and flat, its width between the eyes 2

in length. Lower jaw projecting. Anal process ending in a small hook.

Length of dorsal equal to head, its front in advance of front of anal.

Color light brown, each scale above and back of abdomen with a dark-

brown crescent
;

all the scales, fins, and mouth parts profusely spotted
with brown

;
a black spot behind upper end of gill opening and a round

blackish spot on upper half of root of caudal
;
a black bar composed of

black spots at base of dorsal and anal
;

a second series of dark spots
on dorsal not quite corresponding to the first series. Length 3 inches.

Central Mexico, generally abundant ;
here described from numerous speci-

mens from Rio Blanco, at Orizaba, where it is abundant in the swift waters

of mountain streams. This is the only species thus far known in Rio

Blanco above the cataracts. (Woolman.) (bimaculatus, two-spotted.)

Xiphophorus bimaculatus, HECKEL, Sitzgsber. Akad. Wiss. Wien, 1848, 196, Mexico.

Pseudoxiphophorus reticulalus,* TROSCHEL, Miiller's Reise Mexico, in, App. 638, 1865, no locality;

GUNTHER, Cat., vi, 333, 1866; JORDAN & GILBERT, Synopsis, 344, 1883.

PaeudoxiphopJiorus bimaculatus, GUNTHER, Cat., VI, 332, 1866; JORDAN & GILBERT, Synopsis, 344,

1883; WOOLMAN, Bull. U. S. Fish Comm., xiv, 1894, 65.

Pcecilioides bimaculatus, STEINDACHNER, Sitzgsber. Akad. Wiss. Wien, 1863, 176.

310. GAMBUSIA, Poey.

(GUAJACONES.)

Gambusia, POEY, Memorias, i, 382, 1855, (punclata).

Body moderately elongate, becoming deep in the adult female. Mouth

moderate, larger than in Pceeilia, the lower jaw projecting, the bones well

joined ;
both jaws with a band of pointed teeth which are not movable

;

snout not produced. Eyes normal, not divided. Scales large. Gill open-

ings not restricted. Dorsal and anal fins both rather short and small,

*
Pseudoxiphophorus reticulatus, TROSCHEL. Our specimens of this nominal species show the

following characters:
Snout broad, spatulate, the lower jaw projecting. Eye equal to snout, 3% in head, 2 in inter-

orbital space. Anal process in male 1% head with a slight curve at its tip. Caudal peduncle
short. Anal fin inserted in front of dorsal. Dorsal long, its length 3 in body. Coloration as
in P. bimaculalus, but darker and more profusely dotted with brown. A large black spot on
upper half of root of caudal, and traces of another behind gill opening. Occiput and snout
dark brown. Scales on back and sides with a dark-brown crescent. These do not appear on
scales of lower parts as in bimaculatus; dorsal fin with dark-brown cross streaks made of dark spots.

Fins, scales, cheeks, and
ppercles profusely dotted with brown. Head 3%; depth 4. D. 15; A. 8;

scales 31-8. Length 2% inches. Hitherto known from one specimen. Here described from two
males and one female from Ilio Blanco at Orizaba, collected by A. J. Woolman. This form
occurs in company with P. bimaculatus; the two can scarcely be separated, and are probably not
really different, but, as Mr. Woolman has already suggested, simply extremes of variation.
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the anal more or less in advance of the dorsal
;
anal fin of the male much

advanced and modified into a long intromittent organ, which is about as

long as head. Intestinal canal short. Branchiostegals 6. Vertebrae

about 32. Small viviparous fishes inhabiting the swamps, springs, and

ponds of Mexico, Cuba, and the Southern States, swimming near the sur-

face and feeding chiefly on insects or small Crustacea. The males are

slenderer than the females and very much smaller; compared with the

females, the males are very rare, and not often collected. ("The name
owes its etymology to the provincial Cuban word Ganibusino, which sig-

nifies '

nothing/ with the idea of a joke or farce. Thus one says Ho fish

for Ganibuainoa' when one catches nothing." Poey.)

a. Scales rather small, about 35 in a lengthwise series; dorsal rays 10; anal 11; head 4% in

length; depth 3%; back and dorsal fin with a series of black dots. PUNCTATA, 997.

. Scales large, 26 to 32 in a lengthwise series.

b. Anal rays 11; dorsal rays 9; scales 30; head 4 in length; depth 3%; body and fins with

black dots; a black band below eye. PUNCTICULATA, 998.

bb. Anal rays 7 to 10, usually 9.

c. Body without dark cross bands.

d. Body without dark lateral band or with merely a faint, narrow, dark lateral

> streak; general color olivaceous, dotted.

e. Origin of dorsal fin over origin of anal (in male); scales large, 26. D. 8;

A. 8; color nearly plain. INFANS, 999.

ee. Origin of dorsal fin in the female about over middle of anal; body usually
dotted above, and with a faint dark line along sides, sometimes plain

olivaceous; usually a jet-black blotch below eye, this sometimes obso-

lete; dorsal and caudal usually with cross series of dots; gravid female

with a black blotch on side, the black interstructures showing through
the silvery peritoneum.

/. Body moderately stout, the depth 3% to 4 in length; deepest in adult

females; back not much elevated; head moderate, 3% to 4 in

length; dorsal rays 8 or 9, (rarely 6 or 7); anal rays 8 to 10; scales

30 to 32. AFFINJS, 1000,

/. Body very robust, the depth 3 to 3% in length; back much elevated;

head large, 3 to 3^ in length; dorsal rays 8; anal 9; scales about

30; sides'of belly anteriorly with many dark points, these some-

times forming an indistinct band from gill opening to ventrals.

NOBILIS, 1001.

ee. Origin of dorsal fin in the female over last ray of anal; olivaceous, with

brown dots along series of scales; dorsal and caudal with series of

dark dots; middle of anal blackish. D. 8; A. 10; scales 29-8; head

3% in length; depth 3%. NICARAGUENSIS, 1002.

dd. Body with a dark band from upper edge of gill opening to caudal; anal pro-
cess bent in male.

g. Insertion of dorsal not far behind that of anal. D. 8; A. 8 or 9; scales 29-7

head 4 in length; depth about 3%. GRACILIS, 1003.

cc. Body with more or less distinct dark cross oands, sometimes replaced by a series

of dots; a black spot in both sexes on middle of base of anal; fins dotted.

D. 8 or 9; A. 10; scales 28-7; head 3% to 3%; depth 3% to 4. EPISCOPI, 1004.

ccc. Body black, marbled" with yellow; depth equal to length of head, 5 in total

length with caudal; insertion of dorsal behind middle of total length.
PICTURATA, 1005.

997. GAMBUSIA PUNCTATA, Poey.

(GUAJACON.)

Head 4^; depth 3f ; eye 3. B. 6; D. 10; A. 11; V. 6; scales 35; vertebrse

13 -{-20. Lower jaw projecting beyond upper. Eye half width of
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interorbital space. Origin of dorsal in female midway between tip of

caudal and front margin of orbit, opposite seventh or eighth anal ray ;

origin of dorsal in male in middle of the total length ;
anal process of

male shorter than head
; pectoral fins not quite reaching as far as ven-

trals; length of base of anal fin of the female i its distance from caudal.

Upper half of body and dorsal fin with series of black dots. Rivers of

Cuba; very common ;
our specimens from Rio Almendares. (punctatus,

speckled.)

Gambusia punctata, POEY, Memorias, i, 384, 1855, Cuba; GUNTHER, Cat., vi, 334; JORDAN, Proc.

U. S. Nat. Mus., 1886, 34.

998. GAMBUSIA. PUNCTICULATA, Poey.

Head 4; depth 3|; eye 3 in head. B. 6
;
D. 9; A. 11; V. 6; scales 30;

vertebrae 13 + 19. Lower jaw projecting beyond the upper. Origin of

dorsal in female midway between extremity of caudal and center of eye,

opposite middle of anal; in male origin of dorsal in the middle of total

length; anal process of male longer than head; pectoral and ventral fins

short
;
free portion of tail rather deep. Body with scattered black dots

;

an oblique blackish band below the eye; dorsal and caudal fins with
transverse series of black dots. Streams of Cuba. (Poey.) (puncticu-

latus, dotted.)

Gambusia puncticulata, POEY, Memorias, i, 386, 1855, Cuba; GUNTHER, Cat., vi, 334, 1866.

999. GAMBUSIA INFANS, Woolraan.

Head 4|; depth 4i. D. 8; A. 8; scales 26. Body slender. First rays
of dorsal midway between snout and end of caudal, or midway between

the posterior margin of opercle and end of scales
;
insertion of anal

almost directly beneath first rays of dorsal
;
base of dorsal very short,

slightly more than length of orbit; diameter of orbit a little greater
than length of snout, about 2 in head; modified anal of males about 1^

times length of head, or about equal to the distance from insertion of

dorsal to end of scales; ventral fin short, not reaching vent. Back

light olive green; but few scales with dark edges or other marking
except a very narrow hair line along the middle of the caudal peduncle
from the dorsal to end of scales, and another line of about equal length
and breadth, but more distinct, which extends along the lower edge of

the caudal peduncle from the last rays of anal to the caudal fin
;
color-

ation of types very pale, probably a result of life in muddy water.

Length 1 inches. Rio Lerma, about Salamanca, Mexico; only male

specimens known, (infans, infant, from the small size.)

Gambusia infans, WOOLMAN, Bull. U. S. Fish Comm., xiv, 1894, 62, pi. 2, fig. 3, Rio Lerma,
Salamanca, Mexico. (Type, No. 45570. Coll. Woolman & Cox.)

1000. GAMBUSIA AFFINIS (Baird & Girard).

(Top MINNOW.)

Head 3 to 4; depth 3 to 4. D. 7 to 9; A. 8 to 10; scales 29 to 32,

usually 30-8 to 10. Body rather plump, large specimens becoming deep.
Head moderate, very broad and much depressed ;

teeth in broad villi-

form bands; eye moderate, 1 to If in interorbital width, 3 to 3| in head.
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Intestinal canal as long as body. Dorsal small, far back; distance from

its insertion to caudal half that to snout, its first ray about over middle

of anal; anal larger and higher than dorsal. Light olive, each scale

edged with darker; a very narrow dark streak along sides; top of head

dusky ;
a more or less distinct triangular bluish-black bar below eye ;

sides and belly anteriorly dusky with dark dots; a black blotch on each

side of belly, caused by the black internal organs showing through the

skin; young specimens often uniform yellowish; fins dusky; the caudal

usually with cross series of dots. Length 1| to 2 inches. Males very

scarce,* and very small, about i to 1 inch long, the anal process as long
as head. The ordinary form, to which the name patruel.is has been given,
has usually 8 dorsal rays, a dark suborbital bar, and the fins more or less

speckled. Some specimens from Texas have fewer spots, the body and
fins nearly plain, and the dorsal rays 6 or 7. These differences are proba-

bly of little value. If, however, the distinction holds good, the common
form (Delaware to Texas) should stand as subspecies palruells, the name

affinis having priority ;
the names holbrooki, melanops, and atrilatus being

synonyms of patruelis. Marshes and lagoons of the South Atlantic and
Gulf coasts, Delaware to Mexico, and north to southern Illinois, in brack-

ish or fresh water
; excessively common southward, usually in clear

water, but in sluggish rather than running streams. The young are pro-
duced in summer, when about i of an inch long.t (affinis, related, to G.

holbrooM.)

Heterandria affinis,l BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 390, Rio Medina and
Rio Salado, Texas. (Coll. Clark.)

Heterandria patruelis, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 390, Rio Sabinal, Rio

Nueces, and Elm Creek, Texas. (Coll. Clark.)

Heterandria holbrooki, AGASSIZ, MS., 1854, Charleston, South Carolina.

Gambusia holbrooki, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 61, Palatka, Florida; GUNTHER,
Cat., vi, 334, 1866.

Gambusia speciosa, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 121, Rio San Diego, New Leon,
Mexico

;
said to have fin rays in small number; not counted in description.

* Of 69 examples from the lower Potomac examined by Dr. Hugh M. Smith, 68 were females.
The stomach of one specimen contained algse, diatoms, and fragments of a mosquito.

f
" Mr. A. A. Duly has informed me that he has witnessed the act of copulation and the birth

of the young of Gambusia. In coitus the male's head is turned in the direction of the tail of the
female, the prolonged anal fin seeming to be thrust into the external opening of the ovarian
duct or genital pore of the female, which lies just in advance of the anal fin. The young, when
born, are stated by Mr. Duly to be about % of an inch in length, and to be expelled in a single
mass, consisting of 8 to 11 young fishes at a single effort. This mass, as eoon as it escapes, is

seen to be composed of the infant Gambusias, which at once separate and swim away. No mem-
branes seemed to be expelled together with the mass of young, so that it is probable that in this

species, as in Anableps and the Embiotocidse, the foetuses rupture the follicles in which they were
developed a short time before birth. I say a short time before birth, because our observations
indicate that, unlike Anableps and Micrometrvs, the development of Gambusia is essentially com-
pleted within the follicles, and no yelk sac remains outwardly visible when the young are set
free. My informant also tells me that the parent fishes devoured their young as soon as they
were born if they were not separated, by transferring one or the other at once to another
aquarium. Fright seemed to hasten or precipitate the parturition, which Mr. Duly tells me
actually took place under such circumstances. He also noticed that more than one brood
seemed to be produced by the same parent consecutively and during the same season, and he
has reason to think that more may have been produced, as his observations only extended over
the latter part of summer with adults brought from Cherrystone, in August and September,
which he kept in aquaria in the National Museum." (RYDER, Proc. U. S. Nat. Mus., 1885,
155.)

| Gambusia affinis (BAIRD & GIRARD): Body moderately stout. Dorsal and anal fins similar in
size and shape, the latter not much advanced. Coloration plain ;

dorsal and caudal dotted with
black. Head 4; depth 3|. D. 6; A. 8. Girard.
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Gambusia gracilis,* GIBABD, Proc. Ac. Nat. Sci. Phila., 1859, 121, Matamoras, Mexico;
preoccupied.

Gambiisia humilis, GdNTHER, Cat., vi, 334, 1866; substitute for gracilis, preoccupied; JORDAN <fe

GILBERT, Synopsis, 345, 1883.

Haplochilus melanops, COPE, Proc. Amer. Phil. Soc., 1870, 457, Neuse River, North Carolina.

(Coll. Cope.)

Zygonectes atrilaius, JORDAN & BRAYTON, Bull. U. S. Nat. Mus., xn, 84, 1878, Neuse River, Golds-

boro, North Carolina; (Coll. Brayton & Gilbert); JORDAN & GILBERT, Synopsis, 340, 1883.

Zygonectes brachypterusrf COPE, Bull. U. S. Nat. Mus., xx, 34, 1880, Trinity River, Fort

Worth, Texas; (Coll. Cope); JORDAN & GILBERT, Synopsis, 341, 1883.

Gambusia afflnis, GUNTHER, Cat., vi, 336, 1866; GIRARD, Mex. Bound. Surv., Ichth., 72, pi. 39, figs.

12-15, 1859; JORDAN & GILBERT, Synopsis, 346, 1883; EVERMANN & KENDALL, Bull. U.S.

Fish Comm., xn, 1892 (1894.) 107, pi. 25, fig. 2.

Gambusia patruelis, GIRARD, Mex. -Bound. Surv., Ichth., 72, pi. 39, figs. 1-7, 1859; JORDAN & GIL-

BERT, Synopsis, 346, 1883.

Zygonectes melanops, JORDAN, Bull. 111. Lab. Nat. Hist., 52, 1878.

1001. GAMBUSIA NOBILIS (Baird & Girard).

Head 2
; depth 3. D. 9

;
A. 10

;
scales 30-7. Teeth in broad bands.

Interorbital space twice eye. First ray of dorsal twice as far from tip of

snout as from base of caudal. Color light brown, punctate above by brown

dots; breast orange; abdomen yellow; a faint dark band as broad as

eye running along sides to root of caudal; a dusky band running down
and back from eye across the cheek; a dark oblique band of dark points
from gill opening to anal. Scales on upper part of body edged with

brown. Length 2 inches. Southern Illinois to the Rio Grande region,
our specimens collected by Woolman in Chihuahua River and represent-

ing Gambusia senilis. A very doubtful species, composed probably of over-

grown examples of Gambusia affinis. (nobilis, noble.)

Helerandrianobilis, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 390, Leonaand Camanche

Spring, Rio Grande Del Norte. (Coll. Clark.)

Gambusia senilis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 122, Chihuahua River, Mexico;
D. 9; A. 10

;
size large. (Coll. John Potts.)

Zygonectes inurus,$ JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 143, Cache Creek, south-

ern Illinois. (Type, No. 29666. Coll. Forbes.) JORDAN & GILBERT, Synopsis, 892, 1883.

Gambusia nobilis, GIRARD, Mex. Bound. Surv., Ichth., 71, pi. 39, fig. 8-11, 1859; GONTHER, Cat.,

vi, 335, 1866; JORDAN & GILBERT, Synopsis, 346, 1883.

1002. GAMBUSIA NICARAGUENSIS, Gunther.

Head 3f; depth 3. D. 8
;

A. 10; scales 29-8. Snout broad, sub-

spatulate, the lower jaw projecting beyond upper. Eye a little more than

* Gambusia gracilis (GIRARD) : Slender; anal larger than dorsal, and much anterior to it. Olive;
dorsal and caudal with narrow blackish crossbars. Head 4%; D. 6; A. 9. Matamoras. Girard.

t Zygonectes brachypterus, COPE: "Base of the first dorsal ray behind the vertical line equally
dividing the base of the anal; ventrals not reaching base of anal. Scales large. Head wide,
with overhanging supercilia; interorbital width twice the diameter of the orbit, which enters

the length of the head 2% times. Color uniform olivaceous, the scales with brown edges;
cheeks silvery; no spots on the head. Body stout. Head 4%; D. 7; A. 8; scales 30-9. Length
2 inches." Cope.

| Zygonectes inurus, JORDAN & GILBERT: Body rather short and deep. Head broad
; eye as long

as snout, 3% in head, 2 in interorbital width; teeth in a band, the outer series scarcely enlarged.
Fins short. Yellowish brown; scales darker edged; body without distinct longitudinal stripes
or bars; belly golden; a very conspicuous jet-black spot just below the eye, and confluent with
it in the adult; dorsal and caudal fins with series of blak dots; caudal very large. Head 3%;
depth 3%. D. 7; A. 9; scales 28-7. Length 2> inches. Southern Illinois.



Jordan and Evermann. Fishes of North America. 683

length of snout, 3 in head, and f width of iiiterorbital space. In the

female the origin of the dorsal is somewhat nearer tip of caudal than

tip of snout, opposite last ray of anal; pectorals not quite reaching
as far backward as the ventrals, which terminate immediately in front

of anal
;
free portion of tail rather short

; length of base of anal about

half its distance from caudal. Brownish olive above, sometimes with a

series of black dots along the rows of scales; dorsal and caudal fins

crossed by series of black dots; middle of anal blackish. Lakes of

Nicaragua. (Giinther.)

Gambusia nicaraguensis, GtJNTHEB, Cat., vi, 336, 1866, lakes of Nicaragua. (Coll. Capt. Dow.)

1003. GAMBUSIA GBACILIS, Heckel.

Head 4; depth 3f to 4, deepest in female. D.8; A. 8 or 9; V. 6; scales 29-7.

Origin of dorsal fin nearly in middle of total length, but little behind that

of anal fin in the female
;
anal process of male nearly twice as long as

head, its extremity bent; pectorals reaching beyond root of ventrals;

anal fin short in the female, the length of its base being at least i of its

distance from the caudal. A dark band runs from the upper end of the

gill opening to the caudal. (Heckel.) Orizaba, Mexico, (gracilis,

slender. )

Xiphophorus gracilis, HECKEL, Sitzgsber. Akad. Wiss. Wien, i, 300, 1848, Orizaba, Mexico.

Gambusia gracilis, GtJNTHER, Cat., vi, 336, 1866; JORDAN & GILBERT, Synopsis, 346, 1883.

1004. GAMBUSIA EPISCOPI, Steindachner.

Head3ito3f; depth, male, 4; female, 3| to 3f; eye 3 in head. D.8 or 9;

A. 10
;

scales 28-7. Body elongate, the males slenderest
;

interorbital

width 2
;
snout broad, depressed, the lower jaw prominent; outer teeth

a little stronger; insertion of dorsal in female about in middle of length ;

pectoral reaching ventral
;
anal longer than head in males. Body in both

sexes with numerous dark cross bands, which posteriorly reach the belly,

but which are wanting before the dorsal in the females
;
sometimes a row

of dark spots from pectoral to caudal
;
bands sometimes faint, replaced

by a dark blotch on middle of sides below front of dorsal
; edges of scales

with dark dots
; usually a black blotch on middle of base of anal

;
rows

of dark spots usually present on dorsal and anal. Length If inches.

Ditches on the isthmus of Panama, at Obispo Station, (hence the name

OUspo Episcopus = bishop.)

Gombusla episcopi, STEINDACHNER, Ichth. Beitrage, vi, 9, 1878, Obispo, near Panama.

1005. GAMBUSIA PICTUBATA, Poey.

A male specimen imperfectly described. Depth equal to length of

head, about 5 times in total length with caudal
; eye occupying second

third of head. Dorsal beginning a little before middle of length; anal

much farther forward, its longest rays i length of body ;
ventrals very

small; caudal rounded
;
whole body black, marbled with yellow ; golden

in life. Iris silvery, with a dark lengthwise band. Length If inches.

Cuba. (Poey); not seen by us. (picturatus, pictured.)

Gambusia picturata, POEY, Synopsis, 410, 1868, San Diego de los Banos, Cuba.
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311. BELONESOX, Kner.

Belanesox, KNER, Sitzgsber. Akad. Wiss. Wien, 1860, XL, 419, (belizanus).

Cleft of mouth much developed laterally, the jaw bones being much

produced, making a beak like that of Labidesthes. Premaxillaries form-

ing together an elongate triangular plate, but not anchylosed together.

Mandible long, somewhat prominent ;
each jaw with a broad band of

cardiform teeth. Scales small. Anal in advance of dorsal, modified

in the male into an intromittent organ. Branchiostegals 6. Intestinal

canal short. Carnivorous. Mexico. (Belone-, Esox.)

1006. BELONESOX BELIZANUS, Kner.

Head 2f to 3; depth 5 to 6. B. 6; D. 9; A. 10 or 11; V. 6; scales

56 to 63-18. Upper surface of the premaxillary plate as longaspostorbital

part of head. Length of base of dorsal more than i its distance from

caudal in males, and \ in females. Brownish olive above; sides with

longitudinal series of black dots
;
a round black spot on the root of the

caudal. Anal process of male composed of 3 rays, and as long as head.

Southern Mexico, Honduras, and Guatemala; a curious fish, reaching a

considerable size, the females 7 inches, the male 4 in length, (belizanus,

from Belize.)

Belonesox belizanus, KNER, Sitzgsber. Akad. Wiss. Wien, 1860, 419, with figure, Belize; GtiN-

THER, Cat., vi, 333, 1866; JORDAN & GILBERT, Synopsis, 345, 1883.

312. ANABLEPS (Artedi) Bloch.

(FOUR-EYED FISHES.)

Anableps (ARTEDI) BLOCH, Ichthyologia, vni, 7, 1795, (letrophlhalmus= anableps).

Body elongate, depressed anteriorly and compressed posteriorly. Head
broad and depressed, with the supraorbital part very much raised. Cleft

of mouth horizontal, of moderate width, the mandible being short,

having, however, its bones firmly united; upper jaw protractile. Both

jaws armed with a band of villiform teeth, those of the outer series

being largest and somewhat movable. The integuments of the eye are

divided into an upper and lower portion by a dark-colored transverse

band of the conjunctiva; also the pupil is incompletely divided into 2

by a pair of lobes projecting from each side of the iris. Nasal opening

produced into a short tubule depending from each side of the mouth.

Scales rather small or of moderate size. Dorsal and anal fins short, the

former behind the latter
;
anal fin of male modified into a thick and

long scaly conical organ with an orifice at its extremity. Intestinal

tract but little convoluted. Gill membranes of both sides united for

a short distance, and not attached to the isthmus. Vertebrae about 46.

Fresh waters of South America, one species ranging northward to south-

ern Mexico
; extraordinary fishes, swimming at the surface of the water

and feeding on insects, the eye divided by a horizontal partition into a

lower portion for water use, and a portion for seeing in the air.

,
to look upward.)
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1007. ANABLEPS DOTH. Gill.

Head 4. D. 9; A. 10; scales 65 to 70, 49 before dorsal. Vertebra

24+ 22. Flat portion of interorbital space as broad as a scale. Back
and sides of the body blackish brown, with a well-defined, broad, golden
band along sides from the axil of the pectoral to the base of the caudal

;

fins pale. Waters of Central America, from Chiapas to the Isthmus of

Panama. (Giinther.) (Named for Captain John M. Dow, discoverer of

the species at Panama.)

Anableps dovii, GILL, Proc. Ac. Nat. Sci. Phila., 1864, 4, Panama; GUNTHER, Cat., vi, 338, 1866.

313. GOODEA, Jordan.

Goodea, JORDAN, Proc. U. S. Nat. Mus., 1879, 299, (atripinnu).

Form of Fundulus, but with the intestinal canal elongate, the dentary
bones loosely joined, and the teeth slender, movable, tricuspid, attached

in a single series on the outer edge of the jaws, not closely set, a band of

villiform teeth behind them. Fins small, the dorsal and anal similar, the

dorsal slightly in advance of anal. No spines. Scales moderate. Mud-

eating, the intestinal canal elongate. Anal fin in male probably not

modified as an intromittent organ. Mexico. (Named for Professor George
Brown Goode, director of the United States National Museum, and one

of the most scholarly of modern writers on fishes.)

1008. GOODEA ATRIPINNIS, Jordan.

Head 4; depth 4; eye3. D. 12; A. 13; scales 37 to 40-13. Body oblong,

compressed, the back nearly straight, the caudal peduncle deep. Head

short, broad, depressed. Mouth small. Lower jaw projecting. Teeth

loosely inserted, not close together. Eye moderate, directed partly

downward, a little more than half width of interorbital space. Hum-
eral scale somewhat enlarged. Fins small

; dorsal slightly in advance
of anal; caudal small. Intestinal canal elongate, convolute, (and
filled with mud in the types). Bluish above, sides nearly plain; a

silvery streak along each row of scales
;

vertical fins chiefly black,

especially on the distal half. Length 4 inches. Guanajuato, Mexico,
from a salt lake in a volcanic basin

;
a singular little fish, differing from

all the other herbivorous Cyprinodonts in the tricuspid teeth, and

apparently, also, in not having the anal fin modified, (ater, black;

pinna, fin.)

Goodea airipinnia, JORDAN, Proc. U. S. Nat. Mus., 1879, 299, Leon in Guanajuato, Mexico.

(Type, No. 23137. Coll. Prof. Duges.) JORDAN & GILBERT, Synopsis, 348, 1883.

314. PLATYPCECILUS, Giinther.

Platypcexilus, GUNTHER, Cat., vi, 350, I860, (maculatus).

Small fishes, with the body deep, the origin of the anal fin distinctly
behind that of the dorsal, both fins being short

;
otherwise essentially as

in Heterandria. (7r/\ari>f, broad ; TroiKthvc, Poetilus Pcetilia.}

a. Body deep, the depth 2% in length ;
side of body with a black spot. MACULATUS, 1009.

aa. Body moderately elongate, the depth 3% in length; chin with a black line; dorsal with ;

black blotch at base. MENTAUS, 1010,
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1009. PLATYPCECILUS MACULATUS, Gunther.

Head 3i ; depth 2i ; eye longer than snout, 3 in head. D. 10
;
A. 9

;

scales 25-8. Body much compressed and elevated. Interorbital width f

length of head. Dorsal fin rather large ;
anal small

; pectoral reaching

beyond root of ventral
;
caudal peduncle short and deep. Olivaceous

;
a

roundish black spot on middle of root of caudal
;
a black spot on middle

of side of body; dorsal often densely spotted with black; margins of

anal and caudal black. Length li inches. Mexico : known from two
female specimens. (Gunther.) (maculatus, spotted.)

Platypcecilus maculatus, GUNTHER, Cat., vi, 350, 1866, Mexico; (Coll. Sall6); JORDAN & GILBERT,

Synopsis, 348, 1883.

1010. PLATYPCECILUS MENTALIS, Gill.

Head 3; depth 3i; eye considerably longer than snout, 3 in head.

Body regularly compressed backward and moderately elevated, its

greatest depth being in advance of dorsal
;
head less compressed than

the body ;
the. width of the interorbital space less than i entire

length of head. Dorsal fin moderate, higher than long, its origin
about midway between tip of snout and middle of caudal

;
anal small,

its origin opposite middle of dorsal
;
caudal fin round, equal to length

of head, its depth at base f length of head
; pectoral extending consid-

erably beyond root of ventral
;
ventral not reaching anal. Color, a uni-

form brownish olive, with no caudal spot ;
a linear band crossing the chin

parallel with the lip; the dorsal with a deep, black, band-like spot near

the base crossing the anterior half. Brooks on Atlantic side of Isthmus

of Panama. (Gill); not seen by us. (mentalis, having a conspicuous

chin, mentum.)
PkUypaecilw mentalis, GILL, Proc. Ac. Nat. Sci. Phila., 1876, 335, Isthmus of Panama.

315. HETERANDRIA, Agassiz.

Heterandria, AGASSIZ, Amer Journ. Sci. Arts., 1853, 135,* (formosus; JtolbrooM).

Girardinus, POEY, Memorias, I, 383, 1855, f (metallicus).

Body rather slender; mouth very small, the lower jaw very short, its

bones not united; snout short; both jaws with a single series of slender,

movable, pointed teeth
;

scales rather large ;
anal fin more or less in

advance of dorsal, in the male modified into an intromittent organ ;
intes-

tinal canal elongate. Very small, viviparous, mud-eating fishes, among

*The genus Heterandria was proposed by Agassiz (Amer. Journ. Sci. Arts, xvi, 135) in 1853, to

include certain Cyprinodonts which have the anal fin in the male modified. The two species (hol-
brooki and formosa) possessed by Agassiz (but not named until 1859), belong to different genera,
which correspond respectively to Poey's Gambusia and Girardinus. These generic names first

occur in the Memorias sobre la Historia Natural de la Isla de Cuba (I, p. 390). The date assigned
to their publication by Girard (Proc. Ac. Nat. Sci. Phila., 1859) is tho year 1851, which would
give each two years priority over Heterandria. This is, in fact, the date given on the title page of
the Memorias, but the volume was issued in parts, its publication extending over several years,
and the issue of the part containing Girardinus and Gambusia could not have been earlier than
1855. This is evident, as papers written in 1854 are printed in the text before it. In place either
of Gambusia. or Girardinus the name Heterandria must therefore be used. We have elsewhere
restricted it to the type of Girardinus, regarding Heterandria formosa, Agassiz, as its type. This

arrangement is in accordance with the wishes of Professor Poey, to whon. we are indebted for
the suggestion that Heterandria is prior to Girardinus.

t These species were first named by Girard in 1859, after Agassiz's manuscript. Agassiz defined
the genus Heterandria with Chologaster, Zygonectes, and Melanura in 1853, in a letter to Prof. J. D.

Dana, published in the American Journal as above, but in this paper the species were not named.
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the smallest vertebrate animals known, found in swamps and ditches

of the warmer parts of America. In habits, the species are similar

to those of Gambusia, and some of them strongly resemble the latter

genus. The small, weak mouth and feeble dentition will, however,

distinguish the species of Heterandria. Mexico and the southern United

States to Central America and the West Indies, (erepof, different; avqp,

male.)

a. Anal rays 11; scales 30 to 35.

6. Scales in 35 lengthwise series; dorsal rays 9; a round black spot on side opposite vent.

UNINOTATA, 1011.

66. Scales in 30 transverse series; dorsal rays 9; body reticulated with brown, and with

silvery crossbars; a black spot at posterior base of dorsal. METALLICA, 1012.

aa. Anal rays 6 to 9; dorsal rays 7 or 8; scales 24 to 28.

c. Sides with a jet-black lateral streak, crossed by 6 or 8 black vertical bars; bases of dor-

sal, caudal, and anal each with a black spot; size very small. FORMOSA, 1013.

cc. Sides without distinct black crossbars across a lateral band.

d. Sides with a row of about 7 round blackish spots of the size of the eye, along middle

of side; a black line along tail above and below; tail with faint cross bands.

PLEUROSPILUS, 1014.

dd. Sides,with a rather faint dark lateral band.

e. Dorsal with a black blotch on its posterior rays; a dark line along tail above

and below, and usually silvery crossbars on its side; 2 or 3 irregular reti-

culated black spots above lateral band. VERSICOLOR, 1015.

ee. Dorsal without dark blotch, the fins all plain; a dark line along lower edge of

tail; size rather large. OCCIDENTALS, 1016.

1011. HETERANDRIA UNINOTATA (Poey).

Head 5i to 6; depth 5 in total length (with caudal). B. 5; D. 9; A.

11; scales 35. Eye longer than the snout, 3f in head. Dorsal fin

of female inserted at middle of total length ;
ventrals reaching the vent.

Anal process of the male very long, equal in length to its distance from

the end of the snout, terminating in a clasper. Greenish brown, with a

large round spot on the side, opposite the vent. Streams of Cuba.

(Poey) ;
not seen by us. (uninotatus, with one spot.)

Girardinus nninotatus, POEY, Memorias, n, 309, 1861, Rio Tacotaco, Cuba; G(?NTHER, Cat., vi,

351, 1866.

1012. HETERANDRIA METALLICA (Poey).

Head 4; depth 4J. B. 5; D. 9; A. 11; V. 6
;

scales 30; vertebras

13-J-20. Origin of dorsal in female nearer tip of caudal, and opposite
third or fourth anal ray; in the male it is nearer tip of snout. Anal pro-
cess of the male nearly twice as long as head, with recurved spines, and
a clasper at its extremity. Pectoral and ventral fins short. Free portion
of the tail moderately deep. Greenish, reticulated with brown, with

silvery cross bands
;

a black spot at the posterior part of base of dorsal.

(Poey.) Streams of Cuba, (metallicus, like metal.)

Girardinns metallicm, POET, Memorias, i, 387, pi. 31, figs. 8-11, 1855, Cuba; GUNTHER, Cat., vi,

351, 1866.

1013. HETERANDRIA FORMOSA, Agassiz.

Head 3| to 3&; depth 3f to 4
; eye 3. D. 7; A. 6 to 9; scales 24 to 28.

Body short, slightly compressed. Snout very short, about eye. Mouth
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terminal, slightly oblique; lower jaw slightly projecting; jaws each

with a series of small, pointed, movable teeth; gill membranes united.

Dorsal fin short, on posterior part of body, its origin above, on a verti-

cal from middle of anal, and about midway between end of snout

and tip of caudal fin
;
anal in males considerably in advance of dorsal,

and transformed into an intromittent organ; caudal fin rather long,

about 5 in body, slightly dusky at its tip. Color in spirits, brownish

olive; a dark band about as wide as eye from mouth through eye and

along middle of the side, terminating in a black spot at base of caudal
;

band crossed by 6 to 9 brownish-black vertical streaks which become
fainter with age, the anterior ones the less prominent ;

these markings
made up of small dark dots; a black spot on base of dorsal and anal

fins. Length, female 1 inch, male f inch. South Carolina to Florida
;

exceedingly abundant in the black water of swamps and in ditches, in

company with Gambusia affims; said to be the smallest known fish.

(formosus, comely.)

Heterandria formosa, AGASSIZ MS, 1853
; GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 62, Charles-

ton, South Carolina; Palatka, Florida.

Girardinus formosus, GUNTHEB, Cat., vi, 354, 1866; JORDAN & GILBERT, Synopsis, 349, 1883;

JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1884, 236.

1014. HETERANDRIA PLEUROSPILUS (Giinther).

Head 4; depth 3. D.8; A. 9; V. 6; scales 28-8. Eye more than length
of snout, 3 in head, and 1 in interorbital space, which is slightly

concave. In the female the origin of dorsal is at middle of total length,
and conspicuously behind that of anal; caudal fin large, longer than

head, subtruncate behind
;
free portion of tail somewhat elongate, length

of base of anal of its distance from caudal; pectoral fin not quite as

long as head and not extending so far backward as the ventral fins,

which reach vent; in the male the origin of dorsal is somewhat nearer

tip of caudal than that of snout
;
the anal process quite straight, nearly

twice as long as head, and ending in a simple tapering point; caudal

very short. Reddish olive
;
a series of 6 or 7 round blackish spots, each

about the size of the eye, along the middle of the side; a black line

along the base of the anal fin and on lower and upper margins of the

tail; caudal fin with 2 indistinct dark cross bands. Females 2 inches

long, males 1. Guatemala. (Giinther.) (nfovpov, side; amhos, spot.)

Girardinus pleurospilus, GUKTHER, Cat., vi, 353, 1866, Lake of Dueftas. (Coll. Salvin.)

1015. HETERANDRIA VERSICOLOR (Giinther).

Head 3f ; depth 3f. D. 8; A. 8; V. 6; scales 27-8. Eye longer than

snout, 2i in head, and 1 in interorbital space, which is nearly flat. In

the female the origin of dorsal is nearer tip of snout than tip of caudal

and opposite second ray of anal; caudal moderate, as long as head, rounded

behind; free portion of tail somewhat elongate; length of base of anal

f its distance from caudal; pectoral shorter than head, extending some-

what beyond root of ventrals, which reach vent. Reddish olive above,
sometimes with indistinct silvery crossbars on the side of the tail

; an.
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indistinct dark band along middle of side, and above it 2 or 3 reticu-

lated black spots, their number and situation being variable, even on

the two sides of the same individual ;
a black lino along the lower and

upper margins of the tail ; a blackish blotch on the posterior rays of the

dorsal fin. San Domingo. (Giiuther.) Known from 2 females
;
not seen

by us. (versicolor, variegated.)

Girardinus r<>r*i>lr. GATHER, Cat., vi, 352, 1866, San Domingo. (Coll. Mr. Cuming.)

1016. HETERANDRIA OCCIDENTALIS, Baird & Girarcl.

Head 3| ; depth 4 to 4. D. 7 or 8
;
A. 9 or 10

;
scales 29-8. Body deep,

elevated in front of dorsal. Insertion of dorsal nearer base of caudal

than tip of snout, slightly in advance of anal. Brownish above, dotted

with black
; silvery below, with a black lateral stripe, as broad as eye,

from shoulder to caudal; a narrow black line along lower margin of

tail; fins unicolor, without spot or blotch. Length 2| inches. Gila

Basin, Arizona, and basins of Yaqui and Sonora rivers, Sonora
; locally

abundant in springs and ditches
;
our specimens sent from Tucson by

William W. Price and Herbert Brown. This species looks like a Gambusia,

but has a much smaller mouth. It seems nearer allied to Poecilia than

to the typical species of Heterandria. (occidentalis, western.)

Heterandna occidentalis, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 390, Rio Santa Cruz,

near Tucson, Arizona. (Coll. Clark.)

Girardinus sonoriensis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 120, San Bernardino Creek,

a tributary of Rio Yaqui, in Sonora; GUNTHER, Cat., vi, 355, 1866.

Girardinus occidentalis, GUNTHEU, Cat., vi, 354, 1866; JORDAN & GILBERT, Synopsis, 349, 1883.

316. LEBISTES, De Filippi.

Lebistes, DE FILIPPI, Arch. Zool. Anat., etc., i, 1862, 69.

Cleft of the mouth small, with the lower jaw projecting beyond the

upper; both jaws with a narrow band of very small teeth, those in the

outer series being the largest. Scales of moderate size. Dorsal and anal

fins short; anal in advance of the dorsal, with the second and third rays

much thickened and elongate in both sexes. Second ventral longest,

ending in a hook in the females. Island of Barbadoes. We know this

genus only from Dr. Giinther's abridgment of De Filippi's account. With

Dr. Giinther,* we doubt the correctness of the sexual characters assigned.

(Aei&'af, a small fish, from A/fy?, a kettle
;
a pot fish.)

1017. LEBISTES PCECILIODES, De Filippi.

D. 9
;
A. 7; V. 6

;
scales 34-8. Barbadoes. Length H inches. (Giinther.)

(Pcecilia', eUoc;, likeness.)

Lebistes pceciliodes, DE FILIPPI, Arch. Zool. Anat., i, 1862, 69, Barbadoes; GUNTHER, Cat., vi, 356,

*"If the characters assigned to this very doubtful genus are correct, it differs in a very
extraordinary manner from the other fish of this family, in which sexual differences are

observed. From an inspection of the figure, we should have considered the specimen to be a

male; but Prof. De Filippi says distinctly that the peculiar anal fin is found in the female as

well as in the male." Gunther.

F. N. A. 45
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317. ACROPCECILIA, Hilgendorf.

Acropcecilia, HILGENDORF, Sitzungsberichte Naturf. Freunde, 1889, 52, (tridens).

Teeth in the inner series of both jaws trifid
;
otherwise essentially as

in Pcecilia. Appearance of Pcccilia, the dorsal very short, the mandible

weak, the dentary bones loosely articulated, the intestines with 4 con-

volutions. One species known, but very likely others now referred to

Pcccilia will be found to belong here, and the two genera may prove to

be inseparable, (anpoe, sharp ; Poctilia.)

1018. ACROPCECILIA TRIDENS (Hilgendorf).

Head 4; depth 3; eye 3, If in interorbital space, f length of snout.

D. 7; A. 8; scales 27-9. Teeth in front row much elongate, band-like,
with broadened, truncate tips ;

teeth of the 2 posterior series much smaller,

their cutting edge trifid, the middle lobe projecting beyond the others;

teeth similar in the 2 jaws; tips of all the teeth brown. Insertion

of dorsal in female a little farther from gill opening than from con-

vexity of caudal, the distance equal in males
;
dorsal somewhat behind

anal in females, much behind in males; dorsal higher than body in

males, half as high in females
; pectoral 1 in head

;
lower jaw little

projecting. Coloration olivaceous, with black dots everywhere except
on belly and ventrals

;
a black network surrounding the scales, finest

on the tail; young with distinct dark cross bands, and a dark vertebral

streak; opercle black
;
a basal band on the dorsal; in the young and

the female a large black spot on posterior margin of the fin
;
caudal

rarely with traces of vertical bands; belly dirty silvery. Length 2

inches; male li inches. Port au Prince, Haiti. (Hilgendorf.) (tridens,.

three-toothed.)
Pcccilia (Acropcecilia) tridens, HILGENDORF, Sitzgsber. Naturf. Freunde, 1889, 52, Portau Prince.

318. PCECILIA, Bloch & Schneider.

Pcecilia, BLOCH & SCHNEIDER, Systema Ichthyologia, 452, 1801, (vivipard).

Limia, POEY, Memorias, I, 388, 1855, (cubensis).

Body oblong, often rather deep ;
mouth small, transverse, with weak

jaws ;
teeth small, in narrow bands, the outer series in each jaw being

usually enlarged, curved, movable, and with brown tips; lower jaw not

prominent, its bones movable. Scales large. Dorsal fin rather small, of

7 to 11 rays; anal fin short, in female nearly opposite dorsal in males

advanced and modified into a sword-shaped intromittent organ. Verte-

brse about 28. Intestine long. Species mud-eating and viviparous.

This genus differs from Mollienesia only in the smaller size of the dorsal,

which has usually 9 or 10 rays and is nearly opposite the anal in the

female, but behind it in the male. The numerous species inhabit the

West Indies, Mexico, and South America. They are not well known and,

having never been critically compared, it is impossible to form an

analytical key to them on the basis of our present knowledge. Some of

them may prove to belong to Hcterandria
.,
and others to Acropcccilia, or to

other groups. (TTOCKL^, variegated, but the species are duller in color

than are those of related genera. )
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a. Scales very large, 23 to 25 in a lengthwise series; coloration plain; dorsal and anal dotted.

6. Dorsal rays 7; anal rays 7; coloration plain, the fins dotted. VIVIPARA, 1019.

bb. Dorsal rays 9; anal rays 8. BUTLERI; GILLI, 1020; 1021.

na. Scales moderate, 28 to 32 in a lengthwise series.

c. Base of caudal with a black ocellus. PAVONINA, 1022.

ce. Base of caudal without distinct black ocellus.

if. Dorsal and anal each with 10 or 11 rays; scales 30 to 32-10; depth 3 to 3% in

length; sides with 2 rows of black dots. VITTATA, 1023.

rfrf. Dorsal with 7 to 11 rays; anal rays G to 9.

e. Body rather robust, the depth in adult more than % the length.

MEXICANA; THERMALIS; CHISOYENSIS; PETENENSIS; SPHENOPS;

DOVII; COUCHIANA; BOUCARDI; VANDEPOLLI; DOJIINI-

CENSIS; MELANOGASTEE; SPILURUS, 1024-1035.

ee. Body rather elongate, the depth in adult not more than % the length,

ELONGATA; PRESIDIONIS, 1036; 1037.

1010. PCECILIA VITIPARA, Bloch & Schneider.

Depth 3; B. 5; D. 7; A. 7; scales 24; vertebrae 15 -f 13. Eye 3 in

head, or 2 in interorbital width. Greenish, each scale with the mar-

gin brownish
;

dorsal fin with a small blackish spot in the middle
;

caudal with a black spot near the base of the upper and lower rays.

Brazil; Guiana; Martinique. (Giinther) ;
not seen by us

;
a species long

known, but never well described. (viviparus, bringing forth living

young.)
Paecilia vivipara, BLOCK & SCHNEIDER,* Syst. Ichthyol., 452, pi. 86, fig. 2, 1801, Surinam; Gt)N-

THER, Cat., vi, 345, 1866.

P<ecilia Surinam ensis, VALENCIENNES, Humboldt Observ. Zool., n, 158, 1817, Surinam.
Pcecilia schneideri, CUVIER & VALENCIENNES, Hist. Nat. Pofcs., xvm, 135, 1846, Surinam.

1020. PCECILIA BUTLERI, Jordan.

Head3ito3f ; depth 2| (adult) to 3fc (young). D.9; A. 6to8; scales 24 to

26-9. Origin of dorsal midway between base of caudal and front of eye, and
over tenth scale of lateral line; fins moderate, longest ray of dorsal

about as long as head without snout; caudal scaly at base; caudal

peduncle compressed and deep. Color uniform olive, the young with

faint, dark cross shades; caudal with a few black spots; dorsal Avith

numerous round, black spots in both sexes. Allied to Pcecilia dovii, but

with deeper body and larger scales. Length of adult 2 inches.

Fresh specimens recently obtained by the Hopkins Expedition from the

Rio Presidio are described as follows: Head 3|; depth 3&. D. 9; A. 6;

scales 26-9. Eye equal to snout, 3 in head; interorbital width 2. Pecto-

ral H in head
;
caudal 1 in head

; longest dorsal ray in males 1 in head,
in females If. Body deep and compressed, the form as in Adinia, the

straight anterior profile rising considerably to front of dorsal. Dorsal

small, even in the male, inserted over or somewhat before anal, much
behind anal in female. Teeth in two series, well separated, the inner series

smaller and more close-set, not trifid; caudal peduncle" very deep, the fin

broad. Males larger than females, equally numerous, and with higher fins,

as in Mollienesia. Color of males green, with a pale-blue spot on each

* In the figure of Bloch & Schneider the body is represented as marked by broad cross bands
of dark brown.
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scale, surrounded by bronze shades
;
no dark crossbars, except in young;

dorsal and anal pale orange, with many small, round, black dots
;
lower

fins pale. Female similar but paler ;
no cross bands

;
a faint dark spot

behind pectoral ;
lower fins bright orange ;

caudal nearly plain ;
dorsal

spotted as in the male, but less profusely. Length 2 to 3 inches. Very
common in the clear streams of Sinaloa, especially in Rio Presidio, descend-

ing to brackish water. (Named for Amos W. Butler, of Brookville,

Indiana, a well-known ornithologist who has collected fishes in Mexico.)
Pcecilia buileri, JORDAN, Proc. U. S. Nat. Mus., 1888, 330, Rio Presidio, near Mazatlan.

(Type, No. 37158. Coll. Alphonse Forrer.)

1021. PCECILIA GILLII (Kner & Steindachner).

Head 4 to 5 in total length; depth a little greater. D. 9; A. 8 or 9;
scales 25-8. Eye 3 in head; interorbital width 1 to 1 in head. Dorsal

inserted near middle of body, opposite anal in females. Young brown,
with faint vertical bands; older individuals with dark edges to the scales;

dorsal punctate ; young often with a black spot at base of last anal rays;
caudal plain or with black points. Length 2 inches. Rio Chagres.

(Kner & Steindachner) ;
not seen by us. (Named for Theodore Gill.)

Xiphophorus gillii, KNER & STEINDACHNER, Abh. Bayer. Akad. for 1864, 28, 1866, Rio Chagres.

1022. PCECILIA PATONINA (Poey).

Female brownish green, with an ocellate spot near the base of caudal

on the lower middle part of the fin
;
this spot black, surrounded by

white or reddish; body with brown spots. Havana. (Poey.) Fins

and scales undescribed. (pavoninus, like a peacock.)

Limia pavonina, POEY, Enumeratio, 142, 1875, Havana. (Coll. Poey.)

1023. PCECILIA VITTATA, Guichenot.

(FANGUITO; GUAJICA.)

Head 4; depth 2. D. 10 or 11; A. 10 or 11; scales 30-10; vertebrae

13 -f 16. Eye longer than snout, 3 in head. Origin of dorsal nearer

occiput than root of caudal, and, in the female, in advance of that of

anal. Dorsal and anal of moderate size; in the male the origin of the

anal is much nearer to end of snout than root of caudal and before

extremity of pectoral, its longest ray provided with an adipose apical

appendage; tail moderately elongate, its least depth being not much less

than the length of the head. Two series of black dots along each side of

the body ;
dorsal and caudal with irregular black spots. Cuba. (Poey.)

(vittatusj striped.)
Pcecilia vittata, GUICHENOT, in Kamon de la Sagra, Hist. Nat. Cuba, Poiss., 146, pi. 5, fig. 1, 1850,

Cuba; GUNTHER, Cat.,vr, 339, 1866.

Limia cubensis,* POEY, Memorias, i, 388, 1855, Havana.
Pcecilla cubensis, GUNTHER, vi, 340, 1866.

1024. PCECILIA MEXICANA, Steindachner.

Head 4
; depth 3| ; eye in adult nearly or quite equal to snout, 3 in

head, and half width of interorbital space; larger in young. D. 10; A.

*
According to Poey cubensis has the eye 1% in snout, 3 in head; vittata, eye 1% in Bnout, 3% in

head. In later papers he has regarded the two as identical.
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9
;
scales 28-9 or 10. Origin of dorsal midway between root of caudal

and occiput, over twelfth scale of the lateral series. Origin of dorsal

slightly in advance of that of anal
;

dorsal fin rather small
;
anal very

small
;
basal half of the caudal scaly. Tail compressed, high, its least

depth being equal to, or rather more than, length of head without snout.

Eight longitudinal series of scales on each side of the tail. Brownish

green ; each scale of the 4 middle series of the trunk with a small central

black spot ; dorsal with numerous round blackish spots; caudal with an

indistinct whitish cross-band near its hind margin. Males compara-

tively scarce
; they want the black spots on the sides, and have the anal

fin transformed into an intromittent organ. Southern Mexico and Cen-

tral America; Chiapas, Duenas, Vera Paz, and Amatitlan. (Giinther.)

Piecilia mexicana, STEINDACHNEK, Sitzber. Akad. Wiss. Wien, 1863, 178, Southern Mexico;

GtiNTHER, Cat., vi, 340, 1866.

1025. P<ECILIA THERMALIS, Steindachner.

Head 3i ; depth 3. D. 9 or 10
;
A. 8 or 9

;
scales 30-9. Width of

interorbital space equal to distance between front margin of orbit and

gill opening; the eye a little longer than snout, 3 in head, a little more
than half the interorbital space. Origin of dorsal midway between
root of caudal and occiput, over twelfth scale of the lateral series

;
ori-

gin of anal opposite third ray of dorsal in the female
; dorsal fin of

moderate size; anal small; caudal scaly at the base only. Tail com-

pressed, moderately elongate, its least depth being somewhat less than

the length of the head without snout. Seven longitudinal series of

scales on each side of the tail. Greenish
;
a faint darker streak along

each series of scales
; frequently a round blackish spot in the middle of

the side in females. Male with the dorsal fin elevated, and the longest

ray at least as long as the head without snout; this fin ornamented
with large, ovate black spots, occupying the lower half of the fin, and
sometimes confluent into one large patch. Anal fin modified into an intro-

mittent organ, and advanced to between the ventrals and in front of the

dorsal. Tail strongly compressed, and comparatively rather higher than
in the female. Interradial membrane of the caudal fin with oblong black

spots, nothing of which is visible in the female. Warm springs in Central

America. (Giinther.) (thermalis, pertaining to heat.)

Paecilia thermalis, STEINDACHNER, Sitzber. Akad. Wiss. Wien, 1863, 181, warm springs in Cen-
tral America; GUNTHER, Cat., vi, 341, 1866.

Gambusia* modesta, TaoscHEt, Miiller's Eeise in Mexico, in, 639, 1865, Mexico; no locality

given.

1026. PtECILIA CHISOYENSIS, Giinther.

Head4; depth 3^. Eye equal to snout, 3i in head, and more than

half width of interorbital space. D. 9 or 10
;
scales 29-9. Free portion

of tail elevated, its least depth | its own length, and more than length
of head without snout. Origin of dorsal fin nearer occiput than

* Gambusia modesta, : D. 10; A. 9; P. 16. Length of type (male) 1% inches; depth 4% in total

length; dorsal inserted over last rays of anal, as high as the body below it; anal equally high-
pectorals reaching end of base of anal; caudal rounded. Brown, with irregular dark spots on
back; no net-like markings formed by edges of scales. Troschel.
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to root of caudal, behind that of the anal, above the twelfth scale of the

lateral series
;
dorsal fin higher than long, its longest ray shorter than

head
; enlarged anal ray without terminal appendage. Eight longi-

tudinal series of scales on each side of the tail. Caudal rather short, its

basal half covered with scales. Uniform greenish, with golden reflec-

tions
;
dorsal and caudal black. Length 3| inches. Rio Chisoy, Vera

Paz. (Gunther.)

Pcecilia chisoyensis, GUNTHER, Cat., vi, 342, Rio Chisoy, Vera Paz, in basin of Rio Usumacinta.

(Coll. Godman & Salvin.)

1027. PGECILIA PETENENSIS, Gunther.

Head 4 in male, 5 in female; depth 3i in male, 4 in female. D. 11;

A. 8
;
scales 29-30-8 or 9

;
vertebrae 16 -f- 14. Eye equal to snout, 3i in

head, somewhat more than half interorbital width. Origin of dorsal fin

farther from root of caudal than from occiput, over eleventh or twelfth

scale of lateral series : origin of anal opposite fourth ray of dorsal fin (in

the female); dorsal fin of moderate size; anal rather small, but pointed ;

caudal scaly on its basal third
;

free portion of tail compressed, rather

high, its least depth half its length, equal to length of head without snout.

Seven longitudinal series of scales on each side of the tail. Male with the

dorsal fin somewhat elevated, the longest ray being rattier longer than the

head; anal fin modified into an intromittent organ, and advanced to

between the ventrals, in front of the dorsal. Tail strongly compressed,
and much higher than in the female, its least depth being equal to the

length of the head. Greenish, each scale with a black vertical spot;
dorsal and basal half of the anal irregularly and finely marbled with

brown. Length 6 inches. Lake Peten. (Gunther.)
Pcecilia pelenensis, GUNTHER, Cat., vi, 342, 1866, Lake Peten in Guatemala. (Coll. Salvin.)

1028. P<ECILIA SPHENOPS, Cuvier & Valenciennes.

Head 3f ; depth 3i. D. 9; A. 8; scales 28-8. Eye equal to snout, 3| in

head, a little more than half interorbital width. Origin of dorsal midway
between root of caudal and occiput, over thirteenth scale of lateral

series; origin of anal opposite that of dorsal (in the female); dor-

sal of moderate size anal small; caudal scaly at the base only. Tail

compressed, rather high, its least depth equal to length of head without

snout. Eight longitudinal series of scales on each side of the tail.

Greenish, each scale darker at the base
;
back of the tail with narrow,

irregular, silvery crossbars. Male with the dorsal flu somewhat elevated,

but the longest ray scarcely as long as the head without snout; this

fin is ornamented with round, black spots ;
anal fin modified into an

intromittent organ, and advanced to between the ventrals. Tail strongly

compressed, and comparatively higher than in the female. Caudal fin

with oblong black spots on the interradial membrane of the basal half,

with a broad, whitish, posterior marginal band, and narrow black edge.

The female has the dorsal only spotted with black. Length 3 inches.

Vera Cruz, Mexico. (Giiuther.) (o<j>qv, wedge; ui/;, face;
" museau en

coin," peaked-face.)
Pcecilia sphenops, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 130, 1846, Vera Cruz; GON-

THER, Cat., vi, 343, 1866.
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1029. P(ECILIA DOVII, Giintlu r

Head 3?
; depth 3f. D. 9; A. 8; scales 26 to 29-9. Width of interor-

bital space rather less than distance between front margin of eye and

gill opening. Eye somewhat more than length of snout, 3| in head,
and rather more than half width of interorbital space. Origin of

dorsal fin midway between root of caudal and occiput, over twelfth

scale of lateral series
; origin of anal opposite the second or third ray of

the dorsal (in the female); dorsal fin of moderate size; anal small;
caudal scaly on its basal third. Tail compressed, rather high, its least

depth equal to length of head without snout. Seven longitudinal series

of scales on each side of the tail. Uniform brownish green on the head

and body ;
male with the dorsal fin slightly elevated, but the longest

ray is scarcely as long as the head without snout; this fin is orna-

mented with small, round, black spots. Anal fin modified into an

iiitromittent organ, and advanced to between the ventrals and in

front of the dorsal. Tail strongly compressed, but not higher than in

the female. Caudal fin with minute black spots on the interradial mem-
brane

;
back of tail sometimes with indistinct, narrow, dark crossbars.

The female has the fins colored as in the male. Length 2^ inches. Mexico
and Guatemala. (Giinther.) (Named for John M. Dow, its discoverer.)

Fiecilia tlorii, GuNTHEB, Cat., vi, 344, 1866, Lake Nicaragua; Lake Amatitlan. (Coll. Dow.)

Gambusiaplurnbea,* TROSCHEL, in Muller's Eeise in Mexico, in, 640, 1865, Mexico, no locality.

1030. PCECILIA COUCHIANA (Girard).

Head 5 in total with caudal
; eye 3 in head. D. 9

;
A. 6. Body short,

back convex; head small; scales very large. Dorsal longer than high,
inserted nearer base of caudal than tip of snout; anal opposite its hinder

portion; pectorals not reaching ventrals. Brownish, each scale with a

large brown spot; an obscure black lateral band
;
fins plain, except the

dorsal, which has a few black spots. Known from females only. Rio

San Juan, at Cadareita and Monterey, in Nuevo Leon. (Girard.)

(Named for Lieut. D. N. Couch, of the Mexican Boundary Survey.)

Liiuia'coucltiana, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 116, Rio San Juan. (Coll. Couch).

Pcecilia cmtchii, GUNTHER, Cat., VI, 347, 1866.

Poecilia couchiana, JORDAN & GILBERT, Synopsis, 348, 1883.

1031. PCECILIA BOUCARDI,t Steindachner.

Head 3| ; depth 3. D. 9 or 10
;
A. 9

;
scales 27 or 28-9. Eye 3^ in head,

as long as snout; interorbital width 1 in head. Dorsal in females

inserted an eye's diameter nearer base of caudal than opercle, farther

* Gambusia plumbea: D. 10; A. 9; P. 14. Length 2% inches. Greatest height more than

length of head, 4% in total length. Insertion of dorsal nearer caudal than tip of snout, over

tip of pectoral and end of anal, % depth of body below it; anal in male % height of body.
Brownish plumbeous, yellowish below; dorsal and caudal with many dark points, those on cau-
dal mostly near base.

fA species allied to P. bowardi is mentioned as follows by Miiller & Troschel, Steindachner,
Monatsber. Akad. Wiss. Berl., 1844, 36:

"
Molinesiafasciata, MULLER & TROSCHEL: D. 8; A. 9; mit dunkeln Querbinden. Mexico." For-

tunately the name Puecilia fasciata is preoccupied.
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back in male. Dorsal, caudal, and pectoral dark grayish, the dorsal punc-
tate in both sexes, the spots arranged in several rows, sometimes gath-
ered in blotches

;
caudal with cross rows of dots

;
anal dotted in old

females only ;
sides of body with faint, dark-gray cross bands. Length 3

inches. Streams at Colon, on the Atlantic side of the Isthmus of Panama.

(Steindachner.) (Named for Alphonse Boucard, the ornithologist, who
collected in tropical America.)

Poecilia boucardi, STEINDACHNER, Ichth. Beitr., vi, 8, 1878, Colon; Aspinwall.

1032. PCECILIA VANDEPOLLI, Van Lidth de Jeude.

Depth 3
;
D. 8

;
A. 9

;
scales 25 to 27-9. Eye 3 in head. Female with

the anal a very little behind dorsal
;
male with the anal much advanced

and the ventrals produced ;
outer teeth curved, all of them brown at tip.

Yellowish brown, silvery below; a dark spot behind interorbital region,

continued as a dark line along middle of back; dark edges of scales giv-

ing the body a reticulated appearance ;
sometimes faint cross-bands on

tail
,
male sometimes with a black spot as large as eye above and behind

root of pectoral. Length If inches. Brooks on the island of Curafao,
one of the Leeward Islands in the Caribbean Sea. (Lidth de Jeude.)

(Named for J. R. H. Neervoort van de Poll, its collector.)

Poecilia vandepolli, VAN LIDTH DE JEUDE, Notes from Leyden Museum, ix, 438, 1887, Cura9ao,
one of the Leeward Islands. (Coll. Neervoort van de Poll).

Represented in the brooks of the neighboring island of Aruba by

1032a. PCECILIA VANDEPOLLI ARUBENSIS, Van Lidth de Jeude.

Body deeper, the depth 3| in length; anal more advanced in females,

opposite dorsal fin. Dorsal and caudal with black lines and spots, the

color otherwise as in P. vandepolli. Length 2i inches. Streams of Aruba.

(Van Lidth de Jeude.)

Poecilia vandepolli arubensis, VAN LIDTH DE JEUDE, Notes from Leyden Museum, ix, 438, 1887,

Aruba, one of the Leeward Islands. (Coll. Neervoort van de Poll).

1033. PCECILIA DOMINICENSIS, Cuvier & Valenciennes.

Head 4
; depth 3f . D. 8

;
A. 7 or 8

;
scales 28-8. Origin of dorsal a

little nearer root of caudal than to occiput, nearly opposite that of

anal
;

dorsal and anal fins small, rounded. Tail of moderate height, its

least depth less than length of head without snout. A dark line along
the middle of the back

;
sometimes irregular, indistinct blackish spots

on the back; caudal with 2 light-brownish cross-bands. San Domingo
and Barbadoes. Known from females only. (Giinther.)

Poecilia dominicensis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 131, pi. 525, 1848, San

Domingo; GUNTHER, Cat. vi, 346, 1866.

1034. PCECILIA MELANOGASTER, Gunther.

Head 3f ; depth 3i. D. 8
;
A. 8

;
scales 26-8. Eye of full-grown speci-

mens somewhat more than length of snout, 3J in head, and more than

half width of interorbital space. Origin of dorsal midway between

root of caudal and occiput, over eleventh scale of the lateral series,
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scarcely in advance of that of anal; dorsal and anal fins small; base of

the caudal scaly ;
tail of moderate length, its least depth scarcely

equal to length of head, without snout
;

seven longitudinal series of

scales on each side of the tail. Body light brownish, a silvery

vertical streak on each scale. A small blackish spot in the middle

of the root of the caudal
;
a blackish spot across the base of the three

posterior dorsal rays ;
the prominent belly of females silvery in its

anterior half, and deep black in its posterior, these colors being sharply

separated from each other. Locality unknown, perhaps Jamaica. (Giin-

ther.) (,ut/laf, black
; yaenv/p, belly.)

melanogaster, GUNTHER, Cat., vi, 345, 186G, locality unknown.

1035. PiECILIA SPILURUS, Gunther.

Head 4; depth 3|; eye longer than snout, 3 in head, and f- width

of interorbital space. D. 7; A. 8; scales 26-9. Width of interorbital

space a little less than distance between gill opening and center of eye ;

Origin of dorsal midway between root of caudal and upper end of gill

opening, over thirteenth scale of the lateral series
; origin of anal fin dis-

tinctly in advance of that of dorsal (in female) ;
dorsal and anal fins

small; base of the caudal fin covered with scales. Tail of moderate

height, its least depth being equal to the length of the head (without

snout). Brownish olive, each scale darker in the center
;
a black spot on

each side of the back of the root of the tail
;
dorsal fin with a few black

spots along the middle. Length 2 inches. Central America. Known
from one female. (Gunther.) (aTrZAof , spot ; ovpd, tail.)

Pcecttia spilurus, GUNTHER, Cat., vi, 345, 1866, Central America.

1036. PCECILIA ELONGATA, Gunther.

Head 4i; depth 4. D. 9; A. 8; scales 30 to 32-9. Caudal peduncle

deep, its least depth If in its own length, and a little less than length of

head, without snout. Eye equal to length of snout, 3 in head, and

more than half width of interorbital space. Snout much depressed.

Lower jaw with two series of very small teeth only ;
in the upper the

posterior band of villiform teeth is very indistinct. Origin of dorsal

fin nearer root of the caudal than occiput, a little behind root of anal,

above fourteenth scale of lateral series
;
dorsal fin higher than long, its

longest ray being as long as the head without snout; anal small. Eight

longitudinal series of scales on each side of the tail. Caudal rounded,
its base only covered with scales. Uniform olivaceous, sometimes with

10 or 12 faint cross shades
;
the membrane of the pouches of scales with

a black margin; fins immaculate. A large and easily known species,

abundant in mouths of streams about Panama
;
the only species thus far

recorded in salt water. Length 4 inches, (elongatus, lengthened.)

Poscilia elongata, GUNTHEB, Cat., vi, 342, 1866, Panama; STEINDACHNER, Ichth. Beitr., v, 1876.

1037. PCECILIA PRESIDIONIS, Jordan & Culver.

Head 4
; depth 3i to 4i

; eye as long as snout, 3 in head
; interorbital

space 2 in head. D. 7 or 8
;
A. 7

;
scales 28-9. Body rather elongate, shaped
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as in Fundulus, the profile scarcely rising to front of dorsal. Teeth small,
in two well-separated series, those of the inner row small, close-set, not

trifid. Fins all low and short
; pectoral 1 in head

; longest dorsal ray 1
;

caudal truncate, ly ;
dorsal in female inserted over middle of anal, behind

anal in male. Males scarce, apparently smaller than females. Female

greenish above ;
sides with violet sheen

;
3 or 4 black crossbars, usually very

distinct, sometimes obsolete in large examples ;
one or two oblong spots

before these in the place of other bars
;
last ray of dorsal with a trace of a

dark ocellus
;
fins otherwise plain ;

a dark streak along lower edge of cau-

dal peduncle, and another like a pencil mark along middle of sides under

the scales. Males without crossbars and with the lower fins reddish.

Length 2 inches; very abundant in the clear waters of Rio Presidio, a

mountain stream of Sinaloa, 20 miles south of Mazatlan. Many speci-

mens obtained.
Pcecilia presidionis, JORDAN & CULVER, MS., Fishes of Sinaloa, 1895, Rio Presidio, Sinaloa.

(Type, No. 2687. Stanford Univ. Mus. Coll. Hopkins Expedition.)

319. MOLLIENISIA, Le Sueur.

Mollienisia, LE SUEUR, Journ. Ac. Nat. Sci. Phila., n, 1821, 3, plate in, (latipinna).

Body rather stout. Mouth small
;
mandible very short, its bones not

united, the dentary being movable
;
both jaws with a narrow band of

small teeth, besides an outer series of long, slender, movable teeth, which
are curved and slightly compressed, placed on the outer edge of the jaw.

Branchiostegals 5. Scales large. Anal fin behind the dorsal, the anal of

the male being modified into an intromittent organ j
caudal fin alike in

the two sexes, or the lower angle very slightly produced in the male,

suggesting Xiphophorus ;
dorsal fin highly elevated in the male, its base

elongate, of 12 or more rays. Intestines elongate, with numerous convo-

lutions. Vertebra 17+ 13 30. Small mud-eating fishes, of variegated

colors, found from Carolina to Mexico, in the coastwise swamps. The

genus is scarcely distinct from PtmZta, differing only in the larger dorsal

and the gayer coloration of the male. The species are closely related, and
are perhaps all forms of the widely distributed and variable Mollienisia

latipinna. (Named for Mollien, French minister of finance, a patron of

Pe"ron, the friend and scientific associate of Le Sueur.)

a. Dorsal rays 12 or 13.

b. Insertion of anal behind front of dorsal; a round black spot on upper half of base of

caudal; each scale edged with dark; dorsal with 2 or 3 series of black spots.

JONESI, 1038.

bb. Insertion of anal under front of dorsal; each scale of back with a brown spot; dorsal

spotted. FORMOSA, 1039.

aa. Dorsal rays 13 to 15; dorsal fin in male much elevated and with series of spots; dorsal

beginning in advance of anal; scales with dark spots.

c. Scales 26 to 28-10; dark spots on scales forming lengthwise stripes along back and side
;

caudal rounded. LATIPINNA, 1040.

cc. Scales 30-10; dark spots chiefly on posterior part of body; lower angle of caudal pro-

duced in adult male. PETENENSJS, 1041.

1038. MOLLIENISIA JONESI, Gunther.

Head 4
; depth Si to 4. D. 12

;
A. 10

;
scales 29-9. Eye shorter than

snout. 4 in head, 2 in interorbital width
; length of dorsal fin i distance
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from eye to base of caudal. Dorsal (in female) much longer than high ;

anal small, opposite middle of dorsal. Brownish
;
each scale with a black

posterior margin ;
a black band between eye and scapula ;

a round black

spot on upper half of root of caudal
;
dorsal with 2 or 3 series of black

spots; anal with a black line behind and along each ray; other fins plain.

Length 3J inches. Lake Alcohuaca, a volcanic lake, Huamantla, Mexico,

8,000 feet above sea. Known from females only. (Giiuther.) (Named for

T. M. Rymer Jones, its discoverer.)

Mollienesia jonexi, GUNTHER, Ann. Mag. Nat. Hist., xiv, 1874, 370, Lake Alcohuaca, Hua-

mantla, Mexico; JORDAN & GILBERT, Synopsis, 347, 1883.

1039. fflOLLIEMSIA FORMOSA (Girard).

Head 3i; depth 3; eye 3 in head. D. 12 or 13; A. 10. Body rather

stout. Snout short
;
dorsal in male longer than high, its first ray about

opposite front of anal; female with the dorsal nearly as high as long, the

anal opposite its front. Olivaceous
;
scales with brown spots ;

dorsal fin

with transverse series of blackish spots ;
other fins immaculate. Palo

Alto, Mexico. (Girard.) (formosus, comely.)

Limiafonnosa, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 115, Palo Alto, Mexico. (Coll. Clark.)

Mollienesia forwosa, GUNTHER, Cat., VI, 349, 186G; JORDAN & GILBERT, Synopsis, 347, 1883.

1040. MOLLIENISIA LATIPINNA, Lo Sueur.

Male : Head 4
; depth 2f to 3. Female : Head 3 to 3f ; depth 2\ to 2$.

D. 15 or 16 (13 or 14 in var. lineolata*} ;
A. 8; scales 26-9 or 10. Body

oblong, much compressed in males, of nearly equal height from dorsal

backward, the greatest height of body but i greater than that of caudal

peduncle; females with gibbous belly and narrower caudal peduncle;
head very small, depressed, not narrowed forward

;
mouth very small,

vertical, and without lateral cleft
; length of mandible about $- diameter

of orbit
;

teeth all very small, movable, in a rather narrow band
;
the

outer series much larger than the others, but still very small, composed
of slender pointed teeth, strongly curved inward

; eye moderate, li to If

in interorbital width, equal to or slightly greater than snout, and 3^ to

3i in head. Dorsal very long, in adult males enormously elevated,

exceeding height of body ;
the fin is almost square, the base slightly

longer than the height, the upper margin nearly straight ; longest ray 2

in length of body, the last ray reaching beyond base of caudal
;
base of

fin 2J in body ; origin of dorsal distant from base of caudal 2*- times its

distance from the tip of snout. In females dorsal low, the longest ray

equaling length of head, the last ray reaching but halfway to base of

caudal
;
the base of the fin 3| times in length of body, its origin distant

from base of caudal 1 times the distance from tip of snout. Anal very

* Var. lineolata, GIRARD : Four female specimens and one male, from Galveston, Texas, (the

largest 2 inches long), and two females from Lake Pontchartrain, were formerly referred by us

to a variety lineolata (~ pwcilioides). Later investigations have not confirmed the validity of

this form. They show the following apparent differences from M. lalipinna :

Eye email, the iris jet black; diameter of orbit 3> to 3% in head and 1% to 2 times in inter-

orbital width, (the eye 2% in head and Ig in iuterorbital Avidth, in laiipinna of the same size);

dorsal fin smaller, its base 3% in body in females, 3 in males, the rays constantly 13 or 14 in

number (usually 13); origin of dorsal equidistant from tip of snout and base of caudal in female.

Color as in latipinna, with traces of dark bars.
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small
;
in the male modified into an intromittent organ and inserted in

advance of middle of dorsal, its origin about halfway between snout

and base of caudal, the fourth ray longest and thickest, \\ in head
;
in

females the origin is under twelfth ray of dorsal, and about midway
between tip of caudal and tip of snout. Caudal rounded, about equal-

ing length of head in females, i greater than head in males. Ventrals

inserted behind vertical from origin of dorsal, reaching beyond vent in

females; in males the first and second rays are thickened, the second

filamentous, \\ in head. Pectoral long, longer in males, where it reaches

beyond middle of veiitrals, and is very slightly less than length of head.

Scales in very regular rows, 26 in a longitudinal series, 9 or 10 in an

oblique series forward from vent to middle of back; humeral scale not

enlarged. Intestinal canal about 2i times total length of fish (with cau-

dal). Color, male light olive green, marbled with darker and spotted
with pale green; each scale on back and sides with an oblong, blackish

spot, these forming continuous lengthwise stripes; head dusky above;

opercle and cheek minutely speckled; an orange stripe above opercle;
lower parts of head mostly orange; some orange tinge on breast. Dorsal

translucent, its basal half with about 5 series of linear, blackish, hori-

zontal spots, forming interrupted lines; above middle of fin, on membrane
between each pair of rays, is a large, roundish dark spot ;

between these

spots and above them are many small, round bronze spots; membrane
between second and third rays red at base

;
all of these markings irregu-

lar on first and last rays ;
caudal narrowly margined all around with

black, its base lavender, its lower parts mostly whitish, the middle

orange, the upper parts pale, with round orange spots ;
other fins pale

orange. Females have dorsal and caudal olivaceous, with' indistinct,

narrow cross bands, formed by series of small dark spots on the rays.

Length 2| to 3 inches. South Carolina to northern Mexico, in lowland

swamps and streams
; very abundant. The male a fish of remarkable

beauty. It often enters the sea, the gorgeous dorsal fin of the male

being conspicuous in the shallow water about the wharves at Pensacola.

(latus, broad; pinna, fin.)

Mollienesia lalipinna, LE SUEUR, Journ. Ac. Nat. Sci. Phila., u, 1821, 3, New Orleans; male;

GtiNTHER, Cat., 348, 1866; JORDAN & GILBERT, Synopsis, 347, 1883.

Pcecilia multiUneala, LE SUEUR, Journ. Ac. Nat. Sci. Phila., n, 1821, 4, New Orleans; female.

Poecilia lineolata^ GIRARD, U. S. Mex. Bound. Surv., Ichth., 70, pi. 35, figs. 9 to 11, 1859, Rio

Grande, near Brownsville, Texas. (Coll. Van Vliet and Clark.)

Limia poeciloides, GIRARD, U. S. Mex. Bound. Surv., Ichth., 70, pi. 38, figs. 8 to 14, 1859, Indian-

ola, Texas. (Coll. Clark.)

Limia matamorensis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 116, Matamoras.
Mollienesia latipinna, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 258; JORDAN & GILBERT,

Synopsis, 347, 1883.

Mollienesia lineolata, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 258.

1041. MOLLIENISIA PETENENSIS, GUnther.

Head 4 to 4; depth 3; eye 3 in head. D. 15; A. 8 or 9; B. 6; scales

30-10
;
vertebrae 17 -f 13. Eye equal to length of snout, rather less than

half of width of interorbital space. Length of dorsal fin of male half dis-

tance between eye and root of caudal, in the female f ;
caudal rounded,
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with scales at base only. Free portion of the tail as high as long, and
covered by 9 longitudinal series of scales on each side. Brownish green,

silvery below
;
a dark spot to each scale of the upper and middle caudal

series and the lower part of the trunk
;
dorsal fin of the adult male with

small, irregular brown lines or spots, and with a row of large rounded

spots along the middle of its height ; interradial membrane of the cau-

dal with numerous black dots
;
the lower part of the hind margin black.

Females and immature males have the dorsal fin simply ornamented with

small irregularly curved brown spots. Length 5 inches. Lake Peten.

(Giinther.) Extremely close to M. latipinna, but reaching a larger size,

its angulated caudal suggesting Xiphophorus.

?,Iollien?*ia j>ct<>>te>isig, GVNTHER, Cat., vi, 348, 18C6, Lake Peten, in Guatemala. (Coll. Salvin.)

320. XIPHOPHORUS, Heckel.

Xiphophorus, HECKEL, Sitzgsber. Akad. Wise. Wien, 1848, i, pt. 3, 163, (helleri).

This genus differs from Mollienisia only in the structure of its caudal

fin, the lower rays of which in the males are prolonged into a long sword-

shaped appendage, which in the adult is sometimes as long as the rest of

the fish. Anal of the male modified into an intromittent organ, 1 or 2

of the enlarged rays being provided with hook-like processes. Branchi-

ostegals 5. Vertebrae 16 -{- 14= 30. (?70of, sword; 0opw, to bear.)

u. Sides in both sexes with dark lines of spots along the rows of scales; a darker stripe ou side

running along upper edge of caudal projection. HELLERI, 1042.

aa. Sides in both sexes covered with irregular black blotches and spots, not following the rows

of scales; no lateral stripe. OUNTHERI, 1043.

1042. XIPHOPHORUS HELLERI, Heckel.

Head 4fr ; depth 3 to 3*. D. 13; A. 9
;
V. 6; scales 29-8. Eye as long

as snout, 3i in head. Dorsal nearly equal in males and females, its base

3 in distance from head to caudal; caudal sword in adult male nearly
as long as the fish, yellow, with black edges ;

ventrals below front of

dorsal in both sexes. Body in female with regular series of dark spots

forming lines along the TOWS of scales as in Mollienisia', dorsal plain

in the female, spotted in the male, the spots in horizontal rows. Rivers

of southern Mexico and Central America. Giinther describes three varie-

ties in the coloration of males
;
variations possibly representing distinct

species :

a. Two yellowish-green bands along side, separated and bordered above
and below by a blue band. Rio Chisoy.

&. Middle blue band darkest, black, running from eye to and along
upper border of caudal appendage, which is very short. Cordova.

c. Body without bands, covered all over with irregular black spots in

both sexes. Rio Chisoy. This form (figured by Giinther, Fish. Centr.

Amer., 1869, pi. 87) we have here regarded as a distinct species, Xipho-
phorus guntheri.

(Named for Prof. Karl Heller.)

Xiphophorus helleri, HECKEL, Sitzgber. Akad. Wise. Wien, 1848, i, 163
; GCNTHER, Cat., vi, 349,

1866; GtJNTHER, Fishes Centr. Amer., 485, 1869.
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1043. XIPHOPHORTJS GTJNTHERI, Jordan & Evermann, new species.

We regard Giinther's " var. y" (gamma) from Rio Chisoy, "Body without

bands, covered all over with irregular spots
" as probably a species dis-

tinct from X. helleri. Giinther's figure shows the form, proportions, and
fin rays of the latter, the dorsal in the female lower and more spotted,

and both sexes covered with dark blotches of various sizes, irregular in

form and distribution, more of them vertical than horizontal, and cover-

ing head, back, and sides
;
caudal unspotted, its appendage white, edged

with black above and below. Rio Chisoy, basin of Rio Usumacinta,
Guatemala. (Named for Dr. Albert Gunther.)

XiphopJiorus helleri, var. y, GUNTHER, Cat., vi, 350, 1866, Rio Chisoy, Guatemala. (Coll. God-

man & Salvin); and GUNTHER, Fishes Centr. Amer., pi. 87, figs. Sand 4, 1869.

Family XCIII. AMBLYOPSHXE.

(THE BLIND FISHES.)

Body moderately elongate, compressed behind. Head long, depressed.

Mouth rather large, the lower jaw projecting; premaxillaries long,

scarcely protractile, forming entire margin of upper jaw. Jaws and pal-

atines with bands of slender villiform teeth. Branchiostegals about 6.

Gill rakers very short. Pseudobranchise concealed. Gill membranes more

or less completely joined to the isthmus. Head naked, the surface some-

times crossed by papillary ridges. Body with small cycloid scales, irreg-

ularly placed; no lateral line. Vent jugular, close behind the gill

openings. Ventral fins small or wanting; pectorals moderate, inserted

higher than in most soft-rayed fishes
;
dorsal without spine, nearly oppo-

site the anal; caudal truncate or rounded. Cranium without median

crest. Stomach ccecal, with 1 or 2 pyloric appendages. Air bladder

present. Ovary single. Some (and probably all) of the species ovovivip-
arous. In two of the genera the eyes are very rudimentary and hidden

under the skin, and the body is translucent and colorless. Fishes of small

size, living in subterranean streams and swamps of the southern United

States. Three genera and five species are " all of the family yet known,
but that others will be discovered, and the range of the present known

species extended, is very probable. The ditches and small streams of the

lowlands of our southern coast will undoubtedly be found to be the home
of numerous individuals, and perhaps of new species and genera, while

the subterranean streams of the central portion of our country most

likely contain other species." (Putnam.) This group is doubtless a very
ancient one and the blind forms are without doubt descendants of the

eyed genus Chologaster, or at least of forms closely allied to it. The singu-
lar position of the vent is repeated in the peculiar family, Aphredoderidce,
likewise a relic of a lost fauna. (Heteropygii, Giinther, Cat., vn, 1, 2, 1868.)

a. Eyes developed; body colored; ventrals obsolete; pyloric coeca2. CHOLOGASTER, 321.

aa. Eyes rudimentary, concealed; body colorless; pyloric coacum single.

b. Ventral fins present. AMBLYOPSIS, 322.

bb. Ventral fias obsolete. TYPHLICHTHYS, 323.
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321. CHOLOGASTER, Agassiz.

Chologaster, AGASSIZ, Araer. Journ. Sci. Arts, xvi, 1853, 135, (cornutus).

This genus includes those Amblyopsidw which retain the eyes in their

primitive condition of development, and which retain the structure and

color of ordinary fishes. Pyloric ccEca 2. Swamps of the Southern States,

entering caves. From allies of Chologaster cornutus all the other forms

have probably descended, though the possession of ventrals in Amllyopsis

indicates their existence in the primitive type. (#w/l6f ,
maimed

; yavrrjp,

belly ;
in allusion to the abortive ventrals.)

a. Papillary ridges wanting.

b. Sides with 3 narrow, sharply defined, lengthwise black stripes, the middle one broad-

est; a black blotch at base of caudal, with a white blotch behind it, thp fin otherwise

black. CORNUTUS, 1044.

bb. Sides plain light brown, unstriped. AGASSIZII, 1045.

. Papillary ridges present, as in the Blindfishes; sides with 3 black lengthwise stripes.

PAPILLIFERUS, 1046.

1044. CHOLOGASTER CORNTJTUS, Agassiz.

(FISH OF THK DISMAL SWAMP.)

Head 3f ; depth 5 to 6|. D. 8 or 9; A. 8 or 9
;

scales 68. Form
of Amblyopsis, but more slender, the head narrower, sharper, and less

depressed; mouth oblique, terminal, the lower jaw projecting; maxil-

lary extending nearly to front of eye; eye small, but evident, about half

length of snout. Gill membranes separate, nearly free from the isthmus,

covering the vent. Pectoral fin 1 in head, If in distance to front of

dorsal
;
caudal pointed, about as long as head. Color very dark brown

above, the lower half of body abruptly white, all parts, black or white,

sprinkled over with black points ;
side with 3 narrow, sharply defined,

black, lengthwise stripes, the lower sometimes breaking up into dots

behind, the middle stripe broadest, forming the lower margin of the dark

color of back, this stripe extending on side of head across eye and snout;

upper band a little nearer to line of back than to middle band
;
a large,

irregular black blotch at base of caudal
;
behind this a white blotch of

varying size, sometimes reduced to 2 small spots, sometimes forming a

broad white bar, covering nearly half the fin
;
behind this blotch the

caudal fin is jet black
;
dorsal white, more or less spotted or edged with

black. Length 1^ inches. Lowland swamps of the Southern States, from

the Dismal Swamp to the Okefinokee Swamp ; locally very abundant.

The above description is taken from the types of Ckologaster avitus. The

study of specimens from Georgia leads to the conclusion that the nominal

species avitus is based on a slight variation of cornutus
;
the body slen-

derer, the color a little different, (cornutus, horned
;
the inconspicuous

" horns" are the flaps of the nostrils.)

Chologaster cormtliis, AGASSIZ, Amer. Journ. Sci. Arts, 1853, 135, ditch in a rice field at Wac-
camaw, South Carolina; GVNTHER, Cat., vn, 2, 1868; PUTNAM,* Amer. Nat., 1872, 30;

JORDAN & GILBERT, Synopsis, 325, 1883.

*The following is the substance of Professor Putnam's description of Agassiz's type: Head
3%; depth 4^. D. 8 or 9; A. 8 or 9. Yellowish brown, dark above; sides with 3 'dark longi-
tudinal stripes, becoming dots on the tail; middle rays of caudal fin dark, fins otherwise uncol-
ored. Mouth moderate, oblique, the maxillary not extending to the eye. Pectorals reaching
nearly to front of dorsal, perfect, small. Snout with 2 horn-like projections (nasal flaps).
Length 2% inches.
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Chologaster avitus, JORDAN & JENKINS, Proc. U. S. Nat. Mus., 1888, 366, pi. 44, fig. 8, outlet of

Lake Drummond, Dismal Swamp, near Suffolk, Virginia. (Type, No. 39864. Coll.

Jenkins & Meek.)

Chologaster cornutus, GILBERT, Bull. U. S. Fish Comm., vin, 1888, 227, specimens from Okefinokee

Swamp, Millen, Georgia; caudal fin more dusky, with little white at base.

1045. CHOLOGASTER AGASSIZII, Putnam.

Head 4 in body, its length scarcely greater than the greatest depth. D.

9
;
A. 9. Pectorals reaching little more than halfway to front of dorsal.

Uniform light brown ;
fins somewhat speckled. Length 1 inches. (Put-

nam.) Subterranean streams in Tennessee and Kentucky ;
not seen by us.

(Named for Louis Agassiz.)

Chologaster agasslzii, PUTNAM, Amer. Nat., 1872, 30, fig., from a well at Lebanon, Tennessee.

1046. CHOLOGASTER PAPILLIFERUS, Forbes.

Head 3i in length. Body with ridges of tactile papillse, as in Ambly-
opsis. Eye above and well behind maxillary, about 6 in head; pectoral

reaching halfway to the dorsal. Color precisely as in Chologaster cornutus,

except that the middle stripe is decidedly paler than the ground color of

the body, but darker on the head, the change being abrupt at the oper-
cular margin ;

caudal fin dark brown, with several vertical rows of white

specks or blotches running across the rays ;
anterior part of dorsal

similar in color, but paler. Length a trifle over an inch. The species,

agreeing with cornutus in position of eye and plan of markings, with

agassizii in length of pectorals and structure of scales, is intermediate

in length of head, and agrees with neither in color of caudal and dorsal

and tint of middle band. (Forbes.) Cave Spring, Union County, Illinois.

(papilla, papilla; fero, I bear.)

Chologaster papilliferus, FORBES, Amer. Naturalist, Jan., 1882, 1, cave spring in Southern
Illinois. (Coll. F. S. Earle.)

Chologaster papillifer, JORDAN & GILBERT, Synopsis, 325, 890, 1883.

322. TYPHLICHTHYS, Girard.

Typhlichthys,GiRAR, Proc. Ac. Nat. Sci. Phila., 1859, 62, (subterraneus).

This genus differs from Amblyopsis only in the absence of the ventral

fins. The body is similarly translucent, covered with papillary ridges
and the eyes are obsolete. The single species is of smaller size, and found
in the same waters, (rvfa'oc, blind

; 1%%?, fish.)

1047. TTPHLICHTHTS SUBTERRANEUS, Girard.

(SMALL BLINDFISH.)

D. 7 or 8; A. 7 or 8. Head rather blunter and broader forward than
in A. spelceus. Mouth smaller, its cleft shorter than base of dorsal. Pec-

torals scarcely reaching dorsal. Onepyloricco3cum. Colorless. Length
2 inches. Subterranean streams of limestone regions in Indiana, Ken-

tucky, Tennessee, Missouri, and Alabama
; locally abundant, with Ambly-

opsis spelasus, but more widely diffused than the latter, (subterraneus,
under the earth.)

Typhlichthys sttblerraneus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 62, well at Bowling Green,
Kentucky; (Coll. J. E. Tounglove); PUTNAM, Amer. Nat., 1872, 30, fig.; JORDAN & GIL-

BERT, Synopsis, 325, 1883; Carman, Bull. Mus. Comp. Zool., xvn, No. 6, 232, 1889.
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Concerning the distribution and habits of this fish, Mr. Garman gives
the following pertinent remarks :

"
IfcpUfeftttyi KHl'ten-aneux, Girard, the only bliudfish in the collection (of Miss Ruth Hoppin,

from caves in Jasper County, in southern Missouri) is represented by a large number of exam-

ples, the majority of them taken from the wells, the balance from the caves, with the exception
of a single one from the creek outside. Compared with specimens from Kentucky and Tennessee,

they agree so exactly as to raise the question whether the species was not originated in one of the

localities and thence distributed to the others. The opinion generally held is that the cave

species of Indiana, Kentucky, and Tennessee originated in their respective localities. It is no

doubt true for some of them. The idea is well supported by the insects and Crustacea, the

species in one section being unlike those of the others. It may be urged that the respect in

which the fishes differ from them is more apparent than real, since these Crustacea and insects

were derived from a number of distinct species, while in all probability the same species of fish

entered the caves in each district, and, being under the same influences iu each, suffered the

same modification in each. Eeduced to its lowest terms the question, so far as the fishes are

concerned, is this: Were the blindfishes distributed to the scattered localities where now found

before or after they became blind ? In favor of independent origins at distant points, it can be

said that a species, distributed over the valley, possessed of habits such as would lead it to place

itself under the modifying conditions of the cave in one place, would be most likely led to do so

in the others. On the other hand, we have the more hesitation in accepting the conclusion that

one and the same species originated independently in two or more different localities, from know-

ing that exact parallels in the development of animals in nature, if they exist, are excessively

rare. If our caution prevents ready acceptance of two apparently exact evolutionary parallels

as really coincident, we become more skeptical when the number of parallels or coinciding lines

is increased. There is no doubt that the representatives of Typhliclithya subterraneus in the various

caves were derived from a single common ancestral species. The doubts concern only the prob-

ability of the existence of three or more lines of development, in as many different locations,

starting from the same species and leading to such practical identity of result. Such identical

results would demand substantially similar modifying elements darkness, temperature, food,

enemies, etc. and the same length of time subjected to their influence. The likelihood of the

existence of so many like elements in distant regions is inversely to the number demanded,

though one can not say it is impossible. To accept the conclusion favoring independent devel-

opments of the same species would involve acceptance of the idea that the caves in each of the

districts had been occupied for about the same period of time. This, of course, would not fur-

nish us with any clue to the time of formation of the caves. As an alternative, the opinion is

here advanced that these blindfishes originated in a particular locality, and have been, and are

being, distributed among the caves throughout the valley.

"We are in the habit of looking upon great rivers like the Ohio or Mississippi as impassable

obstacles to passage from cave to cave, rather than as thoroughfares. In this we have certainly

assumed too much. Various instances are on record of the discovery of blindfishes that have

strayed into the open streams from their caverns. If there were means of determining the fre-

quency of the occurrence of such instances, it would undoubtedly much exceed what we are

now inclined to credit. Persons acquainted with the streams of the Mississippi basin will agree

that their undermined banks provide series of recesses or caverns, extending from the rills at the

sources to the tributaries and to the Gulf. The currents do not prove insurmountable to multi-

tudes of fishes, no better provided with locomotive organs than the blindfishes, passing up the

streams every season. Swept from the caves by the torrents in the flooded mouths, the blind

species would find itself protected at once from light or enemies by the turbid waters. The tempera-

ture of the water at such times is low, and, should the light penetrate so as to prove detrimental,

retreats exist on every hand in the excavations of the banks or the mud of the bottom. What

migrations these fishes may make in winter we can only imagine. Hiding places are so numer-

ous and extensive as to suggest the possibility of the evolution of blind forms without thecaves.

The great essential would be the disposition to avoid the light, opportunities existing everywhere;

the surroundings then would bring the organization into harmony with their demands, sooner

or later, as the creature was more or less plastic and yielding; disuse of the sense of sight being

followed by its loss and atrophy of its special organ. Development of sightless forms in the

holes and burrows of the banks, or in the mud of the bottom of the river, would here follow a

similar course to that gone through at great depths in lake or ocean.

F. N.
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" Crooked streams are not so impassable as one might suppose, even to floating objects, insects,

mollusks, etc. A twig or leaf dropped into the current on the inside of the upper arm of a

horseshoe curve in a stream is carried near to the opposite shore before it leaves the bend, and,

especially if favored by the wind, is often carried completely across. The passage is much easier

to animals that swim, however feebly. Taking everything into the account, it does not appear

to be at all necessary to credit Typhlichthys subterraneus from Kentucky, Tennessee, and Missouri

with more than a single point of origin. The same may be said of Amblyopsis spelseus of Ken-

tucky and Indiana, and of the blind crayfish of the same States.

" In an article entitled
' Life in the Wyandot Cave,' Ann. Mag. Nat. Hist., Ser. 4, vm, 1871, p.

368, Professor Cope makes this statement concerning Amblyopsis:
' If these Amblyopses be not

alarmed, they come to the surface to feed, and swim in full sight, like white aquatic ghosts.

They are then easily taken by the Land or net, if perfect silence is preserved ;
for they are

unconscious of the presence of an enemy, except through the medium of hearing. This sense,

however, is evidently very acute, for at any noise they turn suddenly downward and hide

beneath stones, etc., on the bottom.' The statement is repeated in Amer. Nat., 1872, p. 409.

Such a development of this sense, in recesses where we are accustomed to think any sounds other

than those made by the rippling or dripping water are almost unknown, is not what one would

have expected. Having this in mind, I wrote to Miss Hoppin, asking her to make experiments

on Typhlicldlnjs, and to determine what she could in regard to hearing, feeding habits, etc. The

quotations here given are from her replies:
" ' For about two wreeks I have been watchinga fish taken from a well. I gave him considerable

water, changed once a day, and kept him in an uninhabited place subject to as few changes of

temperature as possible. He seems perfectly healthy, and as lively as when first taken from the

well. If not capable of long fasts, he must live on small organisms my eye can not discern. He is

hardly ever still, but moves around the sides of the vessel constantly, down and up, as if need-

ing the air. He never swims through the body of the water away from thesides, unless disturbed.

Passing the finger over the sides of the vessel under water, I find it slippery. I am careful not

to disturb this slimy coating when the water is changed. * * * Numerous tests convince

me that it is through the sense of touch, and not through hearing, that the fish is disturbed: I

may scream, or strike metal bodies together over him as near as possible, yet he seems to take no

notice whatever. If I strike the vessel so that the water is set in motion, he darts away from

that side through the mass of the water, instead of around, in his usual way. If I stir the

water, or touch the fish, no matter how lightly, his actions are the same.'" [Carman, Bull.

Mus. Comp. Zobl., xvn, No. 6, 1889, 232.]

323. AMBLYOPSIS, De Kay.

Amblyopste, DEKAY, New York Fauna: Fishes, 187, 1842, (spelsEus).

Eyes rudimentary, concealed under the skin and not functional. Sur-

face of head and body crossed by vertical tactile ridges. Gill membranes

fully joined to isthmus. Ventral fins present, quite small, close to anal.

One pyloric ccecum. Colorless fishes of small size, inhabiting the cave

streams in the limestone regions of the Ohio Valley. (a/u,(3hv(; , obtuse;

ch/uf, vision.)
1048. AMBLYOPSIS SPEL^EUS, De Kay.

(BLINDFISH OF THE MAMMOTH CAVE.)

Head 3 in length ; depth 4|. D. 9
;
A. 8

;
V. 4

;
P. 11. Body and head

covered by fine ridges of tactile papillae. Colorless. Mouth comparatively

large, the length of its cleft about equal to base of dorsal. Pectorals reach-

ing front of dorsal
;
caudal long, rather pointed. Length 5 inches. Subter-

ranean streams of the limestone region ofKentucky and southern Indiana
;

not rare
;
most common in the River Styx of the Mammoth Cave. Very

tenacious of life and readily kept in aquaria, (spelceus, pertainingto caves.)

Amblyopsis spelsew, DE KAY, N. Y. Fauna: Fishes, 187, 1842, Mammoth Cave, Kentucky;
GATHER, Cat., vii, 2, 1868; PUTNAM, Amer. Nat., 1872, 30, fig.; JORDAN & GILBERT, Synop-
sis, 324, 1883.
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Order Y. SYNENTOGNATHI.

(THE SYNENTOGNATHOUS FISHES.)

Lower pharyngeal bones fully united ;
second and third superior pharyn-

geals variously enlarged, not articulated to the cranium, sending processes

forward; the fourth smaller fused with the third. Vertebrae numerous

(45 to 70), the a"bdominal ones much more numerous than the caudal.

Ventral fins abdominal, without spine, the rays more than 5. Scapula

suspended to the cranium by a post-temporal bone, which is slender and

furcate. Articular bone of lower jaw with a small supplemental hone

perhaps corresponding to the coronoid bone. Parietal bones much

reduced, well separated by the supraoccipital. Supraclavicle not dis-

tinct ;
no interclavicles. No mesocoracoid. Maxillary very close to pre-

maxillary and sometimes firmly joined to it, the suture always distinct.

Basis of cranium double in front, but without muscular tube. No adipose
fin. Fins without spines. Lateral line concurrent with the belly, peculiar

in structure. Air bladder usually large, without pneumatic duct. Intes-

tinal tract simple, without pyloric co3ca. This order* is allied to the Haplomi
on the one hand and to the Pcrcesoces on the other, and like these groups, it

marks the transition from the soft-rayed 1 o the spiny-rayed fishes. In their

anatomical characters the Synentognathi most resemble the latter, but

there are never spines in the fins, and the lower pharyugeals are united.

The group is divisible into four closely related families, which have usually
been regarded as subfamilies of one family, Exoccetidce or Scomlercsocidce.

The remarkable differences in the pharyngeals seem to us to require the

division of the group into four families, the differential characters having
been first pointed out by Mr. Edwin C. Starks, a student in Stanford

University, (avv, together; tvrbz, within; yvd6o, jaw.) (Physostomi,

part; family Scomberesoddce, Gunther, Cat., vi, 233-298, 1866.)

a. Third superior pharyngeal on each side scarcely enlarged, not longer than its anterior pro-

cess, and armed with comparatively few (about 15) pointed teeth; fourth superior

pharyngeal distinct on each side; lower pharyngeals united into a small linear plate,

armed with small teeth; vertebra? with zygapophyses; both jaws produced in along
beak in the adult (the upper short in the young); teeth in jaws strong, unequal; inax-

illaries firmly appressed to the premaxillaries; a distinct suture along the boundary;

coronoid bone (attached to the articular) evident. Species carnivorous. Esocio.fls, xciv.

oa. Third superior pharyngeal greatly enlarged, covered with bluntish, tricuspid teeth; fourth

superior pharyngeal wanting or fused with the third; lower pharyngeals large, fused

into a thick triangular bone with transversely concave surface, covered with blunt,

tricuspid teeth; teeth in jaws always small, conic, or tricuspid; maxillary close to pre-

maxillary, but not suturally joined to it, there being some open space between; coro-

uoid bone small, but present : no canine teeth; no zygapophyses to the vertebrae.

b. Third superior pharyngeal solidly joined with its fellow to form an ovoid plate, which

sends two processes forward; cleft of mouth narrow; the lower jaw usually pro-

duced; teeth of jaws tricuspid; herbivorous species. HEMIRAMPHIDJK, xcv.

bb. Third superior pharyngeals more or less closely appressed, but not united; species at

least partly carnivorous.

* With this order begins the series of families in which the air duct of the air bladder disap-
pears in the adult condition. These form the group or series known as PhtjKodysti, in contra-
distinction to the Plujsostomii in which the air duct is persistent. To the Physostomi belong the

Oslaricphysi, Apodes, Isospondyli, Haplomi, etc.
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c. Dorsal and anal fins each with several detached finlets; cleft of mouth long, both

jaws being more or less produced in a pointed beak; paired fins small.

SCOMBRESOCIDjE, XCVI.

cc. Dorsal and anal without finlets; cleft of mouth short, the jaws not produced in a

beak; pectoral fins more or less produced, forming au organ of flight.

EXOC(ET1D.E, XCVII.

Family XCIV. ESOCID^E.

(THE NEEDLEFISHES.)

Body elongate, very slender, compressed or not, covered with small,

thin scales. Lateral line very low, running as a fold along side of belly.

Both jaws produced in a beak, the lower jaw the longer, very much the

longer in the young, which resemble Hemiramphus ;
maxillaries grown

fast to premaxillaries ;
each jaw with a band of small, sharp teeth,

besides a series of longer, wide-set, sharp, conical teeth. No finlets. Dor-

sal fin opposite anal, both fins rather long. Air bladder present. Lower

pharyngeals united to form a long, slender, narrow plate, with flat sur-

face, covered with small, pointed teeth; upper pharyngeals distinct, the

third pair little enlarged, each with some 15 moderate, unequal, pointed

teeth (Tylosurus marinus) ;
fourth pair well developed, with similar teeth,

but without anterior processes. Vertebrae numerous, with zygopophyses.

Ovary single. Voracious, carnivorous fishes, bearing a superficial resem-

blance to the Gar Pikes; found in all warm seas, sometimes entering
rivers. Genera 4, only 2 of which (Tylosurus and Athlennes) are found in

our waters ;* species about 50, the majority of them American. Their

habits are ordinarily much like those of the pike, but when startled

they swim along the surface with extraordinary rapidity, often leaping
above the water for short distances. When thus leaping the large

species of the tropics are sources of danger to incautious fishermen,
sometimes piercing the naked abdomens of the savages. Most of them
are good food-fishes, but the green color of the bones of the larger

species often causes them to be avoided, for no good reason. (Scombereso-

cidce, part, Giinther, Cat., vi, 233-256, 1866.)

a. Gill rakers none; no teeth on vomer; dorsal and anal elevated iu front; caudal fin lunate.

6. Body subterete or slightly compressed, its breadth more than % its greatest depth.

TYLOSURUS, 324.

bb. Body much compressed, its breadth not half its greatest depth. ATHLENNES, 325.

324. TYLOSURUS,t Cocco.

Tylosurus, Cocco, "Lettere in Giornale Sci. Sicilia, xvn," 18, 1829, (canlraini imperialis = acus).

Body elongate, very slender, not much compressed. Both jaws pro-

longed into a beak, the lower jaw somewhat the longer, much the longer
in young fishes, the very young resembling Hemiramphus. Each jaw
armed with a band of small, sharp teeth, beside which is a series of

*The remaining genera are Esox, (Belone), and Potamarrhaphis. Esox is characterized by the

presence of fin rakers and is confined to the Old World and the islands of the Pacific. Potamor-

raphis is similar to Tylosurus, but with the dorsal and anal not falcate. Its species inhabit the
rivers of South America.

t For a full account of the American species of this genus see Jordan & Fordice, Proc. U. S.

Nat. Mus., 1886, 339-361.
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longer, wide-set, sharp, conical, unequal teeth; no teeth on vomer or

palatines. Scales small, thin
.;

lateral line running along the side of

the belly, becoming median on the tail. No finlets. Dorsal fin more or

less elevated anteriorly ;
caudal fin short, unequally lunated or forked;

pectorals moderate; ventrals small, the latter inserted behind the middle

of the body. Gill rakers obsolete. Bones usually more or less green.
Size comparatively large. Species numerous. Voracious fishes, chiefly

American
;
one species crossing to Europe; some of them entering rivers.

This genus differs from the Old World genus Esox,* (Linnaeus) Rafinesque,

(= Belone, Cuvier), in the absence of gill rakers and of vomerine teeth.

(rt'Aof, callus; ovpd, tail; in allusion to the caudal keel, on which the

genus was originally based, a character of little importance.)

a. Mouth capable of being nearly or quite closed, the upper jaw not conspicuously arched at

base.

l>. Caudal peduncle compressed, deeper than broad, without trace of keel along the lateral

line; dorsal anil anal fins short, each of 13 to 16 rays, the posterior rays not elevated;

anal longer than dorsal and inserted farther forward; jaws slender, about twice as

long as rest of head; no fold of skin across preopercle; caudal subtruncatc, the

lower lobe somewhat produced; sides with a bluish-silvery band; species of small

size, with the scales and bones not green.

o. Scales comparatively large, about 85 before the dorsal fin, and about 7 or 8 rows on

the cheeks; body robust, the depth about 5 in head; coloration pale, tho dorsal

and caudal brick red in life; lateral stripe narrow for its entire length; no scap-

ular blotch. NOTATUS, 1049.

co. Scales small, 140 to 150 before dorsal fin, about 12 rows on the cheeks; body slen-

der; ventrals inserted at a point nearer cheeks than base of caudal; fins with-

out red; lateral stripe broadened below the dorsal fin.

il. Region above base of pectorals with a conspicuous round blackish blotch.

SCAPULARIS, 1050.
dil. Region above base of pectorals without black spot.

e. Body very slender, the depth 7 in head, which is 2| in body; eye moderate,

2% to 2% in poslorbital part of head; no distinct notch in the temporal

ridge; maxillary not entirely concealed by preorbital. I). 1, 15; A. 1, 17;

scales in lateral line 225. TIMUCU, 1051.

ee. Body less slender, the depth 6 in head, which is 2 T
9 in body; eye large, 2J

iu postorbital part of head; a distinct notch on temporal ridge close

behind eye; maxillary almost entirely concealed by the preorbital.

D. 1, 15; A. 1, 17; scales in lateral line 200. EURYOPS, 1052.

bb. Caudal peduncle very much depressed, wider than deep, but without trace of keel.

Head 2% in length; eye 2^ in postorbital part of head; maxillary nearly con-

cealed by preorbital; body subterete; snout very nearly twice length of rest of

head; brownish above, silvery below, a bluish lateral stripe edged below with

black and yellowish; scales not very small. D. 1C; A. 17. BIPLOT/ENTA, 1053.

bbl>. Caudal peduncle more or less depressed, or, at least, with a more or less developed
dermal keel along the lateral line; scales and bones more or less green.

/. Dorsal and anal fins short, each of 14 to 19 rays, the anal larger than the dorsal

and beginning farther forward; last rays of dorsal and anal low; jaws slender,

about twice as long as rest of head; no fold of skin across preopercle.

g. Eye very small, 4 to 5 in postorbital part of head; caudal keel sharp, color

black; body and tail much depressed; teeth very small.

li. Eye 5 in postorbital part of head; dorsal rays 14; A. 15. MICROPS, 1054-

* From th" original genus Esox of Linnrcus, the groups called Sphyrxna, Sr/noffris, and Lep'isosteus
were detached by Laci-pi-de as distinct genera in 1803. In 1810 the remaining species were
divided by Rafinesque into two genera, Lucius, Rafinesque, typified by Esox Indus, Linnaeus, and
Esox, of which Esox belone was taken as the type. This restriction of the generic name Esox

t

being the earliest, must stand, and the name Esox must supersede Bilone.
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hh. Eye 4 in postorbital part of head; dorsal rays 16; anal 19.

ANGUSTICEl'S, 1055.

gg. Eye moderate, 2 to 3% times in postorbital part of head.

f. Caudal fin forked; caudal keel sharp, broad, and conspicuous; top of head

flat, striated, without median groove; base of upperjaw much depressed;

maxillary entirely hidden by preorbital; teeth very small; ventral fin

midway between eye and caudal; scales not very small. D. 1, 13; A.

1, 18. ARDEOLA, 105G.

il. Caudal fin unequally lunate, the emargination not deep, the lower rays mod-

erately produced; scales very small; sides with a silvery lateral stripe;

caudal keel not very conspicuous, not black; top of head with median

groove; maxillary not entirely concealed by preorbital; ventral inserted

midway between preopercle and base of caudal. Species of moderate

size, with the scales and bones more or less green.

j. Body very slender, the depth f>% to 7 in length of head; caudal keel

not very small.

k. Posterior half of pectorals more cr less abruptly black; eye large,

2> in postorbital part of head. I). 1, 16; A. 1, 17; lateral

ilne 250. SIERRTTA, 1057.

kk. Posterior half of pectorals pale, like the base of the fin
; eye rather

small, 2% in postorbital part of head. D. 1, 15; A. 1, 17;

lateral line 370. EXILIS, 1058.

jj. Body moderately slender, the depth 5% in length of head
;
caudal keel

little developed.

I. Eye moderate, 2% in postorbital part of head; pectorals not black

posteriorly. D. 1, 15; A. 1, 17; lateral line 300; a dark bar on

opercle. MARINUS, 1059.

tf. Eye small, 3% in postorbital part of head. D. 13 or 14; A. 15 or 16;

pectoral pale. ALMEIDA, 1060.

ff. Dorsal and anal fins long, each of 17 to 25 rays, the last rays of the dorsal fin more

or less elevated in the young, becoming lower in the adult; caudal keel rather

strong, black; one or more folds of skin across the edge of the preopercle; caudal

fin deeply emarginate or unequally forked. Ventrals inserted midway between

base of caudal and middle of eye. Species of large size, with the scales and
bones green; no distinct lateral stripe.

!. Beak short and very strong, its length 1% to 1| times length of rest of head;

body comparatively robust, the depth more than J length of head.

. Dorsal fin of moderate length, its rays 1, 19; anal rays 1, 17; insertion of

dorsal notably behind that of anal; snout very short, 1% times length

of rest of head; lateral line 440. roniATOR, 1061.

JIH. Dorsal fin long, its rays 1, 21 to 1, 24; anal rays 1, 22 to 1, 24; insertion of

dorsal almost opposite that of anal; snout longer, 1% to 1 length of

rest of head; lateral line about 350. RAPHIDOMA, 1062.

mm. Allied to T. raphidoma, but insufficiently characterized. GALEATUS, 1063^
mm. Beak strong, but more elongate, its length about twice length of rest of

head; dorsal beginning behind front of anal.

o. Greatest depth of body equal to length of pectoral; teeth shorter and

weaker than in T. acus. D. 21 to 22; A. 19 or 20; a grayish lateral

streak. PACIFICUS, 1064.

oo. Greatest depth of body about % length of pectoral. D. 1, 23; A. 1, 21;

lateral line 380; no lateral stripe. ACUS, 1065.

aa. Mouth not closing completely, the upper jaw arched at base; lobes of dorsal and anal low,

the last rays elevated; eye very large, 2^ in head; scales small, green. D. 24; A. 22;

a bluish lateral band. CARIBB.'EUS, 1066.

1049. TYLOSURUS NOTATUS (Poey).

(NEEDLE-FISH; LONG-JAWS.)

Head 2; depth 5. D. 13; A. 13;* scales large, 85 before dorsal, 150

in lateral line. Body robust, not compressed ;
tail posteriorly not

* Counting developed rays only.
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compressed, deeper than broad, without keel, the lateral line not black.

Head flat above, with deep, scaly median groove; maxillary hidden by
the preorbital. Jaws long and slender, the upper from eye nearly twice

rest of head; mouth closing completely. Teeth moderate, wide-set;
scales and bones not green. Eye equal to interorbital space, 2i in post-

orbital part of head. Pectoral as long as postorbital part of head
;
ven-

trals very small, placed midway between axil and base of caudal; cau-

dal slightly lunate, the lobes subequal. Color pale greenish, with silvery

stripe ; tips of vertical fins brick red in life. Length about 20 inches.

West Indies, north to Pensacola, common about Key West
; easily known

by its few fin-rays, (notatus, marked.)

Belone notata, POEY, Memorias, n, 293, 1860, Havana; GVNTHER, Cat., vi, 248, 1866; GOODE &

BEAN, Proc. U. S. Nat. Mus., 1879, 151.

Tylosnms nolatus, JORDAN & GILBERT, Synopsis, 373, 1883; JORDAN & FORDICE, Proc. U. S. Nat.

Mus., 1886,345.

1050. TYLOSURUS SCAPULARIS, Jordan & Gilbert.

Head 2*; depth 6f ; eye 2i in postorbital part of head. D. 14: A. 15;

scales 215. Body slender, subterete. Caudal peduncle compressed, with-

out keel
; jaws slender, twice length of rest of head. Scales small, 145 to

150 before dorsal
; maxillary not whollyconcealed by preorbital. Greenish

;

a bluish-silvery lateral band, which is broadened below dorsal
;
a con-

spicuous round, dark blotch above pectoral. Length !$ feet. Panama
;

rather scarce, (scapula, shoulder, which has a dark spot.)

Tylosurxs scapularis, JORDAN & GILBERT, Bull. U. S. Fish Comm., i, 1881, 307, Panama. (Type,
Nos. 29427, 29435, and 29438. Coll. Gilbert.) Ibid., n, 1882, 109; JORDAN, Proc. U. S. Nat.

Mus., 1885, 370.

1051. TYLOSURUS TIMUCU (Walbaum).

(TIMUCC; PEIXE AGULHA.)

Head 2$ ; depth 7
; eye moderate, 2 to 2f in postorbital part of head.

Scales small, 225, about 150 before dorsal. D. 15; A. 17. Body very

slender, subterete; caudal peduncle not keeled
;
ventrals inserted nearer

cheeks than base of caudal. No distinct temporal notch; maxillary
not entirely concealed. Scales and bones not green. Greenish; a silvery-

bluish lateral band, widened below dorsal; no scapular spot. Length l

feet. Florida Keys to Brazil
;
not rare

;
our specimens from Key West,

Cuba, and Bahia.

Tiini'fH or Peixe agulha, MARCGRAVE, Pise. Brasil., 168, 1648, Brazil.

Esox tinmen, WALBAUL Artedi Pisr., in, 88, 1792, Brazil; after Timucit of MARCGRAVE.
Belone snltruncata, PoiY, Memorias, n, 295, 1860, Havana.
Belone depressa, POEY, Memorias, , 290, 1860, Havana.

Tylosurm sa.jilta, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1884, 25, Key "West. (Type, No.

34965. Coll. Jordan.)

Tylosurm subtruncatus, JORDAN & FORDICE, I. c., 346.

1052. TYLOSURUS EURYOPS, Bean & Dresel.

(LONG-JAW.)

D. 15; A. 17; scales 200. Close to Tylosurus timucu, but the body less

slender, the depth 6 in head, which is about 3 in body ; eye larger, 2\ in

postorbital part of head; a distinct notch on temporal ridge close
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behind eye ; maxillary almost entirely concealed by preorbital. Cuba
and Jamaica. (ei>pi>f, wide; &^, eye.)

Tylomrus euryops, BEAN & DEESEL, Proc. U. S. Nat. Mus., 1884, 168, Jamaica. (Type, No.

32073. Coll. Public Museum of the Institute of Jamaica.) JORDAN, Proc. U. S. Nat. Mus.,

1886, 35.

1053. TYLOSURTJS DIPLOT^ENIA (Cope).

Head 2f; eye 2i in postorbital part of head. D. 16; A. 17. Body sub-

terete
;
caudal peduncle very much depressed, wider than deep, but

without trace of keel
; maxillary nearly concealed by preorbital : top of

head nearly smooth. Caudal moderately emarginate; snout nearly

twice length of rest of head; scales not very small, 23 rows between

dorsal and anal. Brownish above, silvery below, a bluish lateral stripe

edged below with black and yellowish. St. Martin Island, West Indies.

(Cope) ;
not seen by us. (^TrAoof, double

; raivia, ribbon or stripe.)

Belone diplotsenia, COPE, Trans. Amer. Phil. Soc. Phila., 1871, 481, St. Martin Island, West
Indies.

1054. TYLOSURUS MICROPS (Gunther).

Head 3. D. 13 to 15; A. 14 or 15. Tail strongly depressed, with a

sharpish edge, which is posteriorly black. Body depressed, rather

broader than deep. Upper surface of head flat, smooth, with a narrow

median groove; superciliary region quite smooth; base of premaxillaries

depressed ; maxillary half hidden by the preorbital. Teeth of moderate

size, widely set; vomerine teeth none. Diameter of eye little more than

width of interorbital space and length of postorbital portion of head,

which is rather more than half length of beak. Depth of body consider-

ably less than length of pectoral fin, which is less than the distance of

the opercular margin from the orbit
;
ventral fin a little nearer head than

caudal
;
middle and hinder dorsal and anal rays subequal in length, short,

the last termiuating at a considerable distance from root of caudal
; origin

of anal somewhat in advance of that of dorsal
;
caudal forked, with

the lobes subequal in length. Scales minute, adherent. The termination

of the lateral keel on the caudal fin black. Coast of Guiana. (Gunther.)

(fitKpbs, small; tty, eye.)

Belone microps, GUNTHER, Cat., vi, 237, 1866, Surinam, British Guiana. (Coll. Sir R. Schom-

burgk.)

1055. TYLOSURUS ANGUSTICEPS (Gunther.)

Head 2f-. D. 16; A. 19. Tail strongly depressed, with a sharpish lateral

edge; body subcylindrical. Head narrow, elongate, rather convex above,
with a deep, median longitudinal groove. Base of the intermaxillaries

depressed ;
teeth very small

; maxillary half hidden by the preorbital.

Eye J length of postorbital part of head, which is more than that of pec-
toral. Ventral somewhat nearer to head than caudal; middle and hinder

dorsal and anal rays subequal in length, short, the last terminating at a

considerable distance from root of caudal
;
caudal fin somewhat emar-

ginate. Scales very small. Termination of the caudal keel blackish.

Coast of Ecuador. (Gunther.) (angustus, narrow
; -ceps, head.)

Belone angusticeps, GI)NTHER, Cat., vi, 238, 1866, Ecuador. (Coll. Fraser.)
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1056. TYLOSURUS ARDEOLA (Cuvier & Valenciennes).

D. 13
;
A, 18. Caudal peduncle depressed and witlra sharp keel

;
scales

and bones green; eye moderate; top of head striated
;
teeth very small;

base of upper jaw much depressed ; maxillary entirely hidden; caudal fin

forked; ventral midway between eye and caudal. West Indies. (Giinther,

as " Belone depressa")] not seen by us. The synonymy below is all more
or less doubtful. (Ardeola, diminutive of Ardea, beron.)

? Belone ardeola, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvnr, 425, 1846, Martinique.
f Belone cigonella, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 43C, 1846, Porto Rico.

f Belone argalus, LE SUEUR MS. in CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 439, 1846,

Guadeloupe.
Belone depressa, GUNTHER, Cat., vi, 235, 1866; not of POEY.

1057. TYLOSURUS STOLZMANNI ^Steindachner).

(SlERRITA.)

Head 2f ; depth nearly 18
; eye large, about 10i in head or about 3 in

postorbital part. D. I, 16; A. I, 17; P. 13; scales about 250. Body very
slender, not compressed; caudal peduncle depressed, half wider than

deep, the lateral line forming a moderate keel, which is green. Jaws

very long, slender, and fragile, the tip of the lower projecting; length of

upper jaw from eye 2f times length of postorbital part of head, or 9 times

space between nostrils; maxillary scarcely reaching vertical from front

of pupil, about half of its posterior portion slipping under the preor-

bital, which is small, not reaching backward to tip of maxillary. Scales

larger than in T. exilis. Interorbital region with a rather broad and deep

scaly groove, widest anteriorly and extending backward to opposite mid-

dle of cheeks
;
behind this the middle part of cranium somewhat elevated

and bounded by two longitudinal ridges higher than the temporal ones;

this region scaleless. Cheeks well scaled
;
scales on opercle very minute.

Dorsal origin above base of fifth anal ray ;
anterior rays of both fins

produced; other rays equal, the posterior not reaching nearly to base of

caudal; anal lobe higher than dorsal lobe, its length | postorbital part

of head; ventrals small, extending about i distance to origin of anal,

their insertion midway between base of middle caudal rays and middle

of cheek
; pectorals broad, as long as postorbital part of head, the upper

ray broad; caudal lunate, lower lobe longer. Color green above, white

below
;
a dusky dorsal stripe and a silvery lateral one

;
sides of head sil-

very, upper parfc of cheek punctulate, a blackish half bar between cheek

and opercle ;
a blackish blotch above eye and one in front of nostrils

;
fins

olivaceous, somewhat dusky at tip ; posterior part of pectoral more or less

abruptly black, sometimes merely dusky ;
caudal keel green.* Length 2

feet. Abundant at Mazatlau, where it is a common market fish; also

taken at Guaymas by Evermann and Jenkins
5
south to Peru.

Belone stolzmanni, STEINDACHNER, Ichth. Beitr., vn, 21, 1878, Tumbez, Peru.

Tylosurus sierrita, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 458, Mazatlan. (Type, Nos.

28162, 28265, 29227, 29377, and 29378. Coll. Gilbert.)

* This description is drawn up from Mazatlan specimens, including the types of T. sierrita.

Steindachner's types of B. stolzmanni are described as having a smaller eye (14 in head instead of

10%), the pectorals merely dusky, and D. 15; A. 16.



714 Bulletin 47, United States National Museum.

1058. TYLOSTJRUS EXILIS (Girard).

(NEEDLEFISH.)

Head2f ; depth 7 in head. D. 15
;
A. 17

;
scales 370. Body very slender

;

tail very slender, broader than long, with a moderate keel, pale in color;

head long, the upper jaw from eye twice rest of head. Eye moderate, 2f

in postorbital region. Maxillary not nearly all hidden by the narrow pre-

orbital. Top of head flattish, with a broad scaly groove. Pectoral fin

\\ in postorbital part of head
;
ventrals short, midway between preopercle

and base of caudal; dorsal and anal falcate, rather low, the anal begin-

ning before dorsal
;
caudal fin slightly and uneq ually lunate. Translucent

green, silvery below; an olivaceous vertebral streak and a oluish lateral

band; fins plain, olivaceous, the pectoral without black. Scales very
small and thin, 280 before dorsal. Length 3 feet. Coast of southern

California, from Point Concepcion southward to Cerros Island
;
abundant

;

rarely used as food on account of the "
green backbone." Close to Tylo-

surus marinus, the body more slender, (exilis, slender.)

Belone exilis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 149, San Diego (Coll. A. Cassidy); GIRARD,
Pac. R. R. Surv., Fish., 158, 1858; GUNTHER, Cat., vi, 238, 1866. .

Tylosiirus exilis, JORDAN & GILBERT, Synopsis, 374, 1883; JORDAN & FORDICE, I. c., 349.

1059. TYLOSURUS MARINUS (Walbaum).

(GARFISH ;
BILLFISH

;
NEEDLEFISH

; AGUJON.)

Head 2f; depth 5i; snout 4^. Eye large, 2-J- in postorbital part of head.

D. 15; A. 17
;
vertebrae 44 -f- 24 = 68

;
scales 300. Body slender, not com-

pressed ;
tail moderately depressed, broader than deep, the lateral line

passing into a slight keel which is not black. Head long, flat above, with

a broad, rather shallow, scaly median groove. Upper jaw from eye twice

length of rest of head; maxillary not nearly hidden by the preorbital.

Teeth sharp; mouth not quite closing. Scales and bones more or less

green ; pectoral equal to postorbital part of head. Ventrals moderate,

midway between preopercle and base of caudal
;
dorsal and anal somewhat

falcate; the last rays always short; caudal fin slightly emarginate.
Scales thin and small, 240 before dorsal. Color greenish, sides silvery;

a narrow silvery lateral stripe; a dark bar on front of opercle; fins

olivaceous. Length 4 feet. Cape Cod to Texas; very abundant on our

Atlantic and Gulf coasts; often ascending rivers far above tide water,
and doubtless breeding in fresh waters, (marinus, of the sea.)

Sea Snipe, SCHOPF, Gesellsch. Naturforschende Freunde, 177, 1788, Long Island.

Esox marinus, WALBAUM, Artedi Piscium, in, 88, 1792; after SCHOPF.

Esox belone, var. marinus, BLOCK & SCHNEIDER, Syst. Ichth., 391, 1801; after SCHOPF.

Esox longirostris, MITCHILL, Amer. Month. Mag., n, 1818, 322, Hudson River.

Belone truncata, LESuECR, Journ. Ac. Nat. Sci. Phila., n, 1821, 126, New York Bay; GUNTHER,

Cat., vi, 244, 1866.

Belone scrutator, GIRARD, U. S. Mex. Bound. Surv., Ichth., 30, pi. 13, 1859, Brazos Santiago,
and St. Joseph Island, Texas. (Colls. John H. Clark and Gustav Wiirdemann.)

Tylomrus longirostris, JORDAN & GILBERT, Synopsis, 374, 1883.

Tylosurus marinus, JORDAN & FORDICE, I. c., 351.
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1060. TYLOSURUS ALMEIDA (Quoy & Gaimard).

(TlMUCU.)

Head about 3. D. 13 or 14; A. 15 or 16. Very close to Tylosurus mari-

wi/, but with smaller eye, 3 to 3i in postorbital part of head, and fewer fin

rays. Surinam to Rio de Janeiro, and probably northward in the West

Indies. Known to us from the specimens called Belone tinmcu by Cuvier

& Valenciennes. (Named for Don Fr. Almeida, once Secretary of the

Portuguese legation at Paris.)

Belone almeida, QUOY & GAIMARD, Voyage de 1'Uranie, Zool., 226, 1824, Brazil.

Belone timucu, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 426, 1846, Rio de Janeiro; not

/.W limucu of WALRAUM.

Belone truncate, var. guianensis, GUNTHER, Cat., vi, 245, 1866; not of MULLER & TROSCHEL.

1061. TYLOSURUS FODIATOR, Jordan & Gilbert.

(AGUJOW.)

Head about 3f ; depth 15
; eye large, 6i in snout, 3 in postorbital part

of head, and 2 in interorbital width. D. I, 19; A. I, 17; V. 6; P. 14;

scales 440. Bqdy robust, the caudal peduncle with a strong keel, black

in color; one or more folds of skin across edge of preopercle; caudal

unequally forked; dorsal with its last rays elevated in the young. Beak
short and very strong, the snout 1| times length of rest of head. Dorsal

inserted opposite anal
;
ventrals inserted midway between base of caudal

and middle of eye. Cheeks closely scaled, opercles nearly naked
;
scales

extremely small. Color green above, silvery below ;
fins somewhat dusky,

except the anal, which is pale ;
cheeks and lower jaw silvery ;

middle

line of back darker
;
scales and bones a very bright green ;

no distinct

lateral stripe. Length 3 to 5 feet. Pacific coast of Mexico
;
common about

Mazatlan and Acapulco. A very robust species, distinguished from T.

rapliidoma by its fewer fin rays, (fodiator, one who stabs, this species,

like the next, being often dangerous to fishermen.)

Tylosurus fodiator, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 459, Mazatlan. (Type, NOB.

28190 and 28323. Coll. Gilbert.) JORDAN, Cat. Fishes N. A., 59, 1885.

1062. TYLOSURUS RAPHIDOMA (Banzani).

(HOUNDFISH; AGUJA DE CABTA; GUARDFISH.)

D. 21 to 24
;
A. 22 to 24; scales 350. Caudal keel rather strong, black

;

one or more folds of skin across edge of preopercle. Body robust, little

compressed, its greatest breadth a little more than f greatest depth ;
cau-

dal peduncle slightly depressed, a little broader than deep, with a slight

black dermal keel. Head broad, interorbital space nearly length of

postorbital part of head, with a broad, shallow, nearly naked median

groove, which is wider behind and forks at the nape. Supraorbital bones

with radiating stria1
. Jaws unusually short, stiff, strong, rapidly taper-

ing forward; large teeth of jaws very strong, knife-shaped. Upper jaw
from eye about If times as long as the rest of head. Eye large, 7 in

snout, 2f in postorbital part of head, and 1 in interorbital width. Max-

illary entirely covered by the preorbital. Cheeks densely scaled
; opercles
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mostly naked except along the anterior margin. Scales of body minute,

especially above. Dorsal fin low posteriorly ;
the height of its anterior

lobe equaling that of anal, or length of postorbital part of head; its

longest ray J the base of the fin
;
last rays of dorsal and anal much ele-

vated in young; caudal lunate, its lower lobe nearly half longer than the

upper; middle rays about as long as eye. Ventrals inserted midway
between base of caudal and middle of eye, their length a little less than

that of pectoral, and equal to postorbital part of head; insertion of anal

opposite that of dorsal. Color green, silvery below; no lateral stripe;

pectorals and dorsal blackish. Scales and bones green. Length 3 to 5

feet. West Indies, Florida Keys to Brazil
; generally abundant

;
a large,

vigorous species, occasionally becoming dangerous in its leaps from the

water. The young occasionally northward (Ocean City, New Jersey

Bean). (pa<^?, rhaphis, a sharp instrument
;
an old name of the pike.)

Belone raphidoma, KANZANI, Nov. Comm. Ac. Nat. Sci. Inst. Bonon., v, 1842, 359, pi. 37, fig. 1,

Brazil; GVNTHER, Cat., vi. 249, 1866.

Belone gerania, CUVJER & VALENCIENNES, Hist. Nat. Poiss., xvm, 437, 1846, Martinique; GUN-

THER, Cat., vr, 241, 180(5

Belone crossa, POEY, Memoriae, n, 291, ISfil, Cuba.

Belone melanocltira, POEY, Memorias, n, 294, 1861, Havana; GUNTHER, Cat., vi, 249, 1866.

Tylosurus gladius, BEAN, Pror.. U. S. Nat. Mus., 1882, 239, 430, Pensacola. (Type, No. 30151.

Coll. Stearns.) JORDAN & GILBERT, Synopsis, 901, 1883.

Tylosurus raphidoma, JORDAN, Proc. U. S. Nat. Mus., 1886, 35; JORDAN & FORDICE, I. c., 353.

Tylosurus crassus, JORDAN, Proc. U. S. Nat. Mus., 1884, 112.

1063. TYLOSURUS GALEATUS (Cuvier & Valenciennes).

D. 15; A. 17. An imperfectly known species, apparently differing from

T. raphidoma in having the caudal little forked and in having no caudal

keel. Scales small. Beak rather strong, If times length of rest of head.

Top of head with a bony casque, its surface smooth; its borders with

notches like those on a violin. Cayenne. (Cuvier & Valenciennes.)

(galeatus, having a helmet.)

Bel<me galeata, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 429, 1846, Cayenne.

1064. TTLOSURUS PACIFICUS (Steindachner).

D. 21 to 22
;
A. 19 or 20. Closely allied to Tylosurus acus, the teeth

shorter and weaker, the greatest depth of body equal to length of pec-
toral. A grayish lateral streak. Acapulco to Panama; a large species;
not common.

Belone pacifica, STEINDACHNER, Ichth. Beitr., in, 65, 1875, Panama; Acapulco.
Tylosurus pacificus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 624.

1065. TYLOSURUS ACUS (Lacepedo).

(HOUNDFISH; AGTJJON.)

D. 23; A. 21; scales 380. Caudal keel strong, black; 1 or more folds of

skin across the preopercle; scales and bones green. Beak strong, more

elongate than in Tylosurus raphidoma, its length about twice that of rest

of head; greatest depth of body about | length of pectoral. Dorsal fin
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long, beginning behind front of anal, its last rays much elevated in the

young, becoming low in the adult
;
caudal deeply and unequally emar-

ginate; ventrals inserted midway between middle of eye and base of cau-

dal. Green above; no lateral band. Length 3 to 4 feet. West Indies,

occasionally straying northward (Buzzard's Bay, Goode; Beaufort, N. C.,

Jordan); also in the Mediterranean, if Tylosurus iwpmafis, Cocco, is the

same species, as appears to be the case. (Acus, the needlefish, from acus,

needle.) (En.)

Sphtinma acws, LACPEDE, Hist. Nat. Poiss., v, 6, pi. 1, fig. 3, 1803, Martinique; from a drawing

by PLUMIER.

? Esox iniperiulis, RAFINESQUE, Caratteri di AlcuniNuovi Generi, 59, 1810, Palermo.

? TyJosunts cantrainii, Cocco, Lettere in Giorn. Sci. Lett. Sic., xvm, 18, pi. 1, fig. 4, 1829, Messina;

Gi'NTHER, Cat., vi, 242, 1866.

Belone latimana, POEY, Memorias, n, 290, 1861, Havana; GUNTHER, Cat., vi, 249, 1866; copied.

Belone jonesi, GOODE, Amer. Journ. Sci. Arts, 1877, 295, Bermuda; GUNTHER, Ann. Mag. Nat.

Hist., in, 1819, 150.

lielone caribb&a, GVNTHER, Cat., vi, 241, 1866; not of LE SUEUR.

Tijlosurus acus, JORDAN & FORDICE, I c., 355.

1066. TTLOSUBUS CARIBB.EUS (Le Sueur).

D. 24; A. 22. Mouth not capable of being completely closed, the upper

jaw being arched at base, much as in Athlennes hians; lobes of dorsal and
anal low, the last rays elevated. Depth 20 in total length with caudal;
head 3

; body broad, compressed; breadth of body f its depth, which is

about equal to postorbital part of head; preopercle with folds of skin;

eye very large, 10i in head, 2^ in postorbital part; beak slender, more
than twice as long as rest of head; teeth rather weak; preopercle with 2

cross folds of skin; caudal peduncle with a strong, black keel; caudal fin

moderately forked, the lower lobe much the longer; dorsal inserted a lit-

tle behind anal; ventrals midway between base of caudal and middle of

eye; skull narrow. Scales small, green, about 210 before dorsal. Bluish

white below, a faint bluish band along sides; fins bluish. West Indies
;

not very common.

Belone caribbsea, LE SUEUR, Journ. Ac. Nat. Sci. Phila., n, 1821, 127, Caribbean Sea.

Belone aUipinna, POEY, Memorias, n, 293, 1861, Cuba.

TfiJosurus caribbsens, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 430, 1846.

Tylosurus caribb&us, JORDAN & FORDICE, I. c., 357.

325. ATHLENNES,* Jordan & Fordice.

Athlennes, JORDAN & FORDICE, Proc. U. S. Nat. Mus., 1886, 342, (hians).

This genus is close to Tylosurus, differing chiefly in the greatly com-

pressed, almost ribbon-shaped body. The single species is American.

(afi'Aevvfa, without mucosity, a name applied by some medieval authors

to the fish called by them QeMvij or Acus, Esox Mone, L.)

* This name was inadvertently written "Athlennes" by its authors, and as this form has now
been several timed used it may remain so. Ablennes was intended, as the etymology shows

;

Athlennes is meaningless, but euphonious.
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1067. ATHLENNES HIANS (Cuvier & Valenciennes).

D. 25; A. 26. Scales about 520. Body very strongly compressed, its

greatest breadth not half its greatest depth ;
caudal peduncle not com-

pressed, without keel
; jaws long and very slender, the upper strongly

arched upward at base, so that the mouth can not be closed
;
snout twice

length of rest of head : eye large, 2i in postorbital part of head
;
maxil-

lary entirely concealed by preorbital; a fold of skin across preopercle;

opercle smooth; insertion of ventrals well forward, midway between front

of arch of upper jaw and base of caudal; caudal deeply forked; dorsal

and anal falcate, the latter beginning farther forward; pectorals long,

falcate
;

scales minute
;
with scales and bones green ;

no lateral band
;

sides silvery, with round, dark blotches in young; tins with black tips.

Length 3 feet. West Indies, ranging from Florida to Brazil; generally

common. Also recorded by Steindachner from Acapulco, but the Pacific

species of Athlennes (not seen by us) may prove to be different. (Mans,

gaping.)

Belone liians, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 432, 1846, Havana; Bahia;

GUNTHER, Cat., vi, 248, I860; COPE, Trans. Am. Philos. Soc., 1871, 481; STEINDACHNER,
Ichth. Beitr., in, 64, 1875.

Belone maculala, POEY, Memorias, n, 290, 1861, Havana.

Tylosurus Mans, JORDAN & GILBERT, Synopsis, 373, 901, 1883.

Family XCV. HEMIRAMPHID^E.

(THE BALAOS.)

Body elongate, more or less compressed, covered with large cycloid

scales
; upper jaw short, lower jaw various, sometimes much produced, the

toothed portion at base fitting against the toothed premaxillaries ;
teeth

equal, mostly small and tricuspid ;
maxillaries anchylosed to premaxil-

laries. Gill rakers long. Caudal fin rounded, or forked; if forked, the

lower lobe the longer. Anal fin modified in the viviparous species

(Zenarchopterus), unmodified in the others and usually similar to the dor-

sal
;
no finlets

;
air bladder large, sometimes cellular. Third upper

pharyngeal on each side much enlarged, solidly* united with its fellow to

form an oval plate, with slightly convex surface and covered with blunt

tricuspid teeth
;
this is about as large as the united lower pharyngeals

and fits into the concavity of the latter
;
fourth upper pharyngeal want-

ing or grown fast to the third
;
lower pharyngeal large, thick, triangular,

with concave surface. Vertebrae about 50. (Characters verified in Hemi-

ramphus broivni, Hyporhamphus roberti and Chriodorus atherinoides.)

Herbivorous fishes of the warm seas
; mostly shore species ;

a few pelagic.

They feed chiefly on green alge, and, like the related forms, swim at the

surface, occasionally leaping into the air. Size rather small, about a foot

in length. Genera about 7
; species about 75. (Scombresocidce, part, Giin-

ther, Cat., vi, 259-276, 1866.)

a. Lower jaw bluntish, not at all produced; teeth rather large; pectorals and ventrals moder-

ate; shore fishes. CHEIODORUS, 326.

* A singular character, first noticed by Mr. Edwin C. Starks.
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aa. Lower jaw acute, longer than upper, or more or less produced; teeth small; species ovi-

parous, the anal fin in the male not modified, the caudal fin unequally lunate.

6. Lower jaw produced in a long pointed beak, usually longer than rest of head,

c. Body moderately compressed; pectorals moderate; shore fishes.

d. Air bladder simple; sides of body more or less convex; ventrals inserted

anteriorly, far in advance of dorsal. HYPORHAMPHUS, 327.

</(/. Air bladder cellular; sides of body nearly vertical and parallel ;
ventrals

inserted posteriorly, not far before dorsal. HEMIRAMPHUS, 328.

cc. Body very slender and compressed, more or less band-like; pectoral fins very long,
ventral very short, inserted posteriorly; pelagic species.

EULEPTORHAMPHUS, 329.

326. CHRIODORUS, Goode & Bean.

(HARDHEADS.)

<7iriV>tonw, GOODE & BEAN, Proc. U..S. Nat. Mus., 1882, 432, (atherinoides).

Body and fins essentially as in Hemiramphus, but both jaws very short,

not at all produced, the lower jaw broadly rounded, each with two series

of large, tricuspid, incisor teeth, which form a continuous cutting edge.

Maxillary anchylosed to premaxillary. Pectorals small
;
ventral fins

small, median. Scales large. Pharyngeal bones almost exactly as in

Hyporhamphus, the lower pharyngeal a little thicker and less concave, the

united third upper pharyngeals a little broader and less pointed forward.

Vertebrae 49. Shore fishes, the single known species from the coast of

Florida, (xpda, want; dopv, lance; the jaw being not produced.)

1068. CHRIODORUS ATHERINOIDES, Goode & Bean.

(HARDHEAD.)

Head 4f ; depth 6f ;
breadth of body | its depth. D. 14 to 16

;
A. 15

;

V. 6; P. 12; scales 7-46 to 48-3; vertebrae 31+ 18= 49. Interorbital

space broad, unevenly convex, its width equal to eye, which is 3% in head
;

snout 3 in head
; premaxillaries much broader than long, their edges con-

cave
; maxillary 4 in head

;
mandible 2J, its tip broadly rounded, not at

all produced. Dorsal opposite anal and entirely similar to it
;
both fins

elevated in front, but not falcate, their longest rays half head
;
caudal

moderate, deeply and subequally forked
;
ventrals 2^ in head, their inser-

tion midway between snout and base of caudal
; pectorals H in head

;

vertical fins with small scales,. Bones of top of head smooth, hard, and
translucent. Scales moderate, firm. Translucent greenish above with
dark dots on the scales

;
a bright silvery lateral band as in 4therina,

broadest under dorsal fin, where it is as wide as pupil. Length 10 inches.

Florida Keys, locally abundant at Key West, but not yet taken elsewhere
;

a handsome little fish, and an excellent pan -fish. It feeds chiefly on green

algae. (Atherina; eMof, resemblance.)
Chriodorus atherinoides, GOODE & BEAN, Proc. U. S. Nat. Mus., 1882, 432, Key West ; (Type, No.

26593. Coll. St earns.) JORDAN & GILBERT, Synopsis, 003, 1883.

327. HYPORHAMPHUS, Gill.

(HALFBEAKS.)

Hyporhamphus, GILL, Proc. Ac. Nat. Sci. Phila., 1859, 131, (tricuspidatits imifasciatus).

Body elongate, moderately compressed, the sides of body not vertical,

but more or less convex
;
the dorsai outline parallel with that of the
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belly. Upper jaw short; lower jaw prolonged into a slender beak, bor-

dered with membrane; this beak shorter in the young; premaxillaries

forming a triangular plate, the teeth of which fit against the toothed por-

tion of the mandible
;
maxillaries joined to premaxillaries. Teeth feeble,

mostly tricuspid. Gill rakers rather long. Head covered above with

large, shield-like scales. Scales large, deciduous. No finlets
;
caudal fin

more or less forked, the lower lobe the longer ;
dorsal and anal similar,

opposite each other, not modified in the males
;
last ray of dorsal usually

short; ventrals small, inserted well forward, nearly midway between

opercle and base of caudal. Oviparous. Air bladder large, simple, not

cellular. Young with the lower jaw short. Sides in our species with a

distinct silvery band, as in Atherina. Species numerous, in all warm seas,

going in large schools, but usually remaining near shore, feeding chiefly
on green algse. Size comparatively small. (I^TTO, below ; pd/uQog, beak.)

a. Ventrals inserted about midway between posterior margin of eye and base of caudal; dor-

sal and anal scaly; scales 53 to 56.

b. Length of mandible from tip of upper jaw less than rest of head in adult; (longer in

young); body rather stout; D. 15; A. 16. UNIFASCIATUS, 1069.

bb. Length of mandible from tip of upper jaw not less than rest of head, at all ages;

much greater in adult; body more slender. D. 14; A. 15. ROBERTI, 1070.

aa. Ventrals inserted at a point nearly, midway between gill opening and base of caudal; dorsal

and anal with very caducous scales or none; scales 63 in a longitudinal series. D. 14;

A. 14; form rather slender; beak longer than rest of head. ROB.E, 1071.

1069. HYPORHAMPHUS UNIFASCIATUS (Eanzani).

(ESCR1BANO.)

Head 4{? ; depth about 6. D. 12 to 14
;
A. 15

;
scales 52

;
vertebrae 34+

18= 52. Very close to H. roberti, differing chiefly in the shorter beak
and the less compressed and more robust body. Lower jaw from end of

upper jaw 6 to 7 in total length from its tip to base of caudal (4i in H.

roberti), its length in adult always less than that of rest of head; young
with the beak proportionately longer; head with lower jaw 3 in body;
body half deeper than broad

; premaxillary plate broader than long ; eye
less than interorbital width, f postorbital part of head

;
ventrals midway

between eye and base of caudal
;

dorsal and anal densely scaly ;
back

broad. Length 1 foot. West Indian fauna, generally common from Key
West to Rio de Janeiro

;
also taken at Panama

;
this or some very similar

species also in the East Indies and on the coast of Africa. The young of
this species has the beak longer and can not always be readily distin-

guished from Hyporhamphus roberli, which is, however, always more slen-

der
;
here described from Key West specimens, (unus, one

; fascia, band.)

Hemirhamphus unifasciatus, RANZANI, Nov. Comm. Ac. Sci. Bonon., v, 1842, 326, Brazil; GUNTHER,
Cat., vi, 262, 1866; MEEK & Goss, Proc. Ac. Nat, Sci. Phila., 1884, 222.

Hemirhamphus picarti, CUVIER &.VALENCIENNES, Hist. Nat. Poiss., xix, 25, 1846, Algiers.
Hemirhamphus richardi, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xix, 26, 1846, Antilles;

Cayenne; Bahia; Rio de Janeiro.

Hyporhamphus tri&uspidatus, GILL, Proc. Ac. Nat. Sci. Phila., 1859, 131, Barbadoes.
Hemirhamphus fasciaius, POEY, Memorias, 11, 299, 1861, Cuba; not of BLEEKER.

Hemirhamphw poeyi, GATHER, Cat., vi, 262, 1866; after POEY.
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1070. HYPORHAMPHTJS ROBERTI (Cuvier & Valenciennes).

(COMMON HALFBEAK; PAJARITO.)

Head 4 without, or 2 with mandible; depth about 7. D. 14 to

16; A. 15 to 17; scales 54; vertebne 34 -f 17 51. Lower jaw (from
front of eye) 4 to 4i in length from tip of snout to base of caudal.

Premaxillary plate rather broader than long ; eye 3f to 4 in head, nearly

equal to interorbital space, \\ in postovbital part of head. Ventrals

inserted nearly midway between eye and base of caudal
;
dorsal and anal

scaly, opposite each other and similar in form
;
caudal moderately forked,

the middle rays half longer than the eye. Back rounded above. Trans-

lucent green above
;

the scales above dark-edged ;
sides with a well-

defined silvery band, narrower than the eye, about as broad as a scale;

tip of lower jaw red
;
3 narrow dark streaks along middle of back

;
ante-

rior rays, of dorsal and anal and tips of caudal usually dusky, sometimes

jet black, especially in Pacific Coast examples, which have darker fins

than those from the Atlantic. Peritoneum black, as in most herbivorous

fishes. An excellent food-fish. Length 12 inches. Coasts of America

on sandy shores, swimming in schools, and often pursued by the blue-

fish and other predatory species ;
on the Atlantic Coast it is found chiefly

north of the Tropic of Cancer, but extending to the Equator on the Pacific

Coast. Very close to the preceding, of which it may be a northern variety
or subspecies. It is recorded from Newport, R. I., Longport and Beesleys

Point, N. J., Beaufort, N. C., Charleston, Pensacola, San Sebastian River,
Cedar Keys, New Orleans, Mazatlan, Guaymas, Cape San Lucas, La Paz,

Panama, and Indefatigable Islands and Chatham of the Galapagos. It

seems to be common on both coasts, especially in northern Florida, and

about Cape San Lucas. It h-as not been found among the Florida Keys
or in Cuba. On the Pacific Coast its range is not limited to the region
outside the Tropics. This species has been called Hemiramphus roberti,

but as the type came from Cayenne, the scanty description may have

been based on a specimen of H. unifasciatus. As type of our present

description, we take a specimen from Indefatigable Island. (Named for

M. Robert, who collected at Cayenne for Valenciennes.)

HemirhampJms roberli, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xix, 24, 1846, Cayenne;
said to have a longer beak than H. picarti; possibly based on specimens of H. unifasciatus;

(Coll. Poiteau & Robert); GUNTH-EU, Cat., vi, 263, 1866; MKEK & Goss, Proc. Ac. Nat. Sci.

Phila., 1884, 223.

Hemirhamphus unifa.iciatus, JORDAN & GILBERT, Synopsis, 376, 1883.

1071. HYPORHAMPHUS KOS i: (Jordan & Gilbert).

Head 2 with lower jaw, or 5 with upper ; length of lower jaw beyond
the upper 4 in head. D. 14; A. 14; scales 61 to 63. Lower jaw (from

tip of upper) 44- in length from its tip to base of caudal. Head with-

out mandible 3* in length from tip of upper jaw. Premaxillary

plate about as broad as long. Eye less than interorbital space, about

half postorbital part of head. Ventrals inserted farther back than in

H. roberti, rather nearer tip of caudal than eye, a very little nearer

F. N. A. 47
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gill opening than base of caudal. Scales very easily detached, the dor-

sal and anal fins apparently not scaly. Caudal moderately forked, the

middle rays being twice the length of the eye j pectorals shorter than

postorbital part of head
;
ventrals a little shorter. Back broad. Green,

with a silvery lateral band, rather broader than a scale
;
a triple verte-

bral streak
;

lower jaw dark reddish brown
;

fins plain. Southern

California and southward in sheltered bays, the young and half grown
frequently taken at San Diego ;

the adlt found in abundance in brackish

or fresh-water lagoons farther south. (Named for Rosa Smith, now Mrs.

Eigenmann, then of San Diego, the first woman to discover and describe

new species of fishes.)

Hemirhamphus rosse, JORDAN & GILBERT, Proc. U. S. Nat. Mus.,1880, 335, San Diego, Cali-

fornia; (Coll. Jordan & Gilbert); JORDAN & GILBERT, Synopsis, 376, 1883.

328. HEMIRAMPHUS, Cuvier.

(BALAOS.)

HemirhampMs, CTTVIER, Regne Animal, Ed. i, n, 1817, (brasiliensis=browni).

Hemirhamphus, or Hemirrhamphus, corrected spelling.

Body more robust than in Hyporhamphus and different in form, the sides

of body being compressed and nearly vertical and parallel. Head and

jaws as in Hyporhamphus. Dorsal longer than anal fin and inserted

farther forward, its last ray more or less produced in American species.

Ventral fins small and inserted well backward, much nearer base of

caudal than gill opening. Air bladder cellular, with many partitions

(in H. browni). Species probably numerous, but most of t'hem have not

been examined as to the characters which separate this genus from

Hyporhamphus. (fat, half; pa^of, beak.)

a. Upper lobe of pectoral orange in life; length of pectoral scarcely greater than depth of

body. D. 14; A. 12; scales 53. BRASILIENSIS, 1072.

aa. Upper lobe of caudal dull bluish in life; scales rather smaller; length of pectoral greater

than depth of body BALAO, 1073.

1072. HEMIRAMPHUS BRASILIENSIS (Linnams).

(BALAO; ESCRIBANO.)

Head (with lower jaw) 2f; depth 6f. D. 14; A. 12; scales 53. Body
not very slender, compressed,

"
slab-sided/

7 the sides of body vertical,

and parallel with each other. Lower jaw (from end of upper jaw) 4| in

length from its tip to base of caudal. Head, without mandible, 5 in

length from tip of upper jaw. Premaxillaries broader than long. Eye
large, equal to interorbital space, f postorbital part of head. Ventrals

inserted well backward, midway between base of caudal and middle of

pectoral ;
vertical fins scaly ;

anal much smaller than dorsal
;
last ray of

dorsal produced in a short filament
; pectoral length of head, its length

a little more than depth of body ;
ventrals 2f in head; caudal deeply

forked, the lower lobe longest. Color in life clear deep blue green, much
darker than in Hyporhamplius vnifasciatus; sides silvery, without lateral

band; beak dark, its tip bright orange, its membrane edged with white;
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lobe of dorsal and upper lobe of caudal deep orange yellow ;
ventrals

tipped with yellow ;
sexes alike. Length 15 inches. West Indies, gen-

erally abundant from Key West southward to Bahia
;
this or some closely

related species also occurring at Panama. Common at Key West and

Havana; a specimen taken at Hunger's Wharf, Virginia, by Dr. J. T. Wil-

kins
;
a good food-fish, well distinguished by its orange caudal fin.

E*ox maxilla inferlre pmtlucta, BROWNE, Hist. Jamaica, 443, 1756, Jamaica.
Esox brasiliensis, IINN.I.US, Syst. Nat., Eel. \, 1758, 314, Jamaica; after BROWNE; the Timucuof

Marcgrave wrongly included in the synonymy; BLOCK, Ichth., 391, 1801, corrected synon-

ymy and description.

Hemirhamphus marginatus, LE SUEUE, Journ. Ac. Nat. Sci. Phila., n, 1823, 135, Lesser Antilles;

not of FORSK!L.

Hemirhamphus browni,* CUVIEB <fe VALENCIENNES, Hist. Nat. Poiss., xix,.13, 1846, Guadaloupe;
Martinique.

Hemirhamphus pltii, CUVIER & VALENCIENNES, I. c., 19, Martinique; San Domingo; GUNTHER,

Cat., vi, 369, 1866; MEEK & Goss, Proc. Ac. Nat, Sci. Phila., 1884, 225.

MacrognatJms brevirostris, GRONOW, Cat., 148, 1854, Jamaica; after BROWNE.

Hemirhamphus filamentosus, POEY, Memorias, 11, 297, 1861, Cuba.

Hemirhamphus brasiliensis, GUNTHER, Cat., vi, 270, 1866; JORDAN & GILBERT, Synopsis, 224, 1883.

1073. HEMIRAMPHUS BALAO, Le Sueur.

(BALAO ; PIPER.)

Head with lower jaw 2f- in total length with caudal; depth 7-$-. D. 11

to 14
;
A. 11 or 12

;
vertebrae 39 -f- 16. Lower jaw 5y times in length of

body, greater than rest of head. Eye 4 to 4 in head (from tip of

upper jaw ). Scales moderate, caducous. Pectoral length equal to 1^ times

depth of body; last ray of dorsal and anal slightly produced ;
anal very

short. Back bluish; tip of lower jaw red; upper lobe of caudal dirty
violet. Length 12 inches. Cuba. (Poey.) According to Poey this species
has smaller scales, smaller eye, shorter beak, slenderer body and slightly

longer pectorals than the preceding, and the upper lobe of the caudal

differently colored. We have not seen it and do not know whether it is

distinct. If a valid species, this must be the original balao, which is said

to have the caudal bluish, and the common species will stand as H.
brasiliensis. (Balao, a common Spanish name of species of this genus,
from a word meaning to leap or dance.)

Hemirhamphus balao, LE SUEUR, Journ. Ac. Nat. Sci. Phila., u, 1823, 136, Lesser Antilles.

Hemirhamphus macrochirus, POEY, Memorias, n, 299, 1861, Cuba.

329. EULEPTORHAMPHUS, Gill.

Evleplorhannjhns, GILL, Proc. Ac. Nat. Sci. Phila., 1859, 131, (brevoorti).

This enus consists of pelagic species related to Hemiramplms, the body
much more slender and greatly compressed, and the pectorals very long,

approaching those of the flying-fishes. Ventrals small, inserted pos-

teriorly. Air bladder not described, probably cellular. One species in

our limits. (ev/lfTrroo, very slender; ba^tio^, beak.)

*The types of Uemirhawphu* Imtnil (Museum at Paris; Martinique, PKV) liavc 52 scales in a

lengthwise series; no 65, as stated by Valenciennes. The nominal species called pUii &ndjila-
entosus are identical with it.
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1074. EULEPTORHAMPHUS TELOX, Poey.

Head 6; depth 10; mandible about 3. D. 22; A. 21; V. 6. Body

extremely slender and elongated, much compressed, almost band-like.

Back thin, subcarinate. Lower jaw very slender and long, much longer

than the rest of the head. Teeth very feeble, the lower tricuspid. Eye
large, about equal to snout, about 3 in head. Pectoral fins long and

slender, half as long as mandible, more than \ the length of body ; upper

rays of pectorals broad and compressed; ventrals not longer than eye,

inserted far back
;
caudal fin unequally forked, the lower lobe the longer.

Olivaceous; sides silvery. Length 18 inches. West Indies, occasionally

northward in the Gulf Stream to Massachusetts; rare.* Perhaps identi-

cal with the East Indian species, Euleptorhamphus longirostris, as supposed

by Putnam and others, but no adequate t comparison of specimens of the

two species has been made, (velox, swift.)

f? Hemirhamphus longirostris, CUVIER, Regne Anim., Ed. 2, Vol. 2, 286, 1829, Pondicherry.
f? Hemirhamphus macrorhynchus, CUVIER & VALKNCIENNF.S, Hist. Nat. Poiss., xix, 55, pi. 556,

1846, open sea, 177 E., 7 S.

f Euleptorhamphus brevoorti, GILL, Proc. Ac. Nat. Sci. Phila., 1859, 131, no locality.

Euleptorhamphus velox, POEY, Synopsis, 383, 1867, Cuba; D. 19; A. 21.

? Hemirhamphus longirostris and H. macrorhynchus, GUNTHER, Cat., vi, 276, 1866.

Euleptorhamphus longirostris,l PUTNAM, Proc. Bost. Soc. Nat. Hist., 1870, 238; JORDAN & GILBERT,

Synopsis, 377, 1883.

Family XCVI. SCOMBRESOCID^E.

(THE SAURIES.)

Body elongate, compressed, covered with small, thin, deciduous scales,

the general aspect being that of a mackerel. Both jaws in the adult

more or less prolonged, forming a slender beak, the upper jaw always the

longer; teeth very feeble, pointed; maxillaries joined fast to premaxil-

laries
; pectoral and ventrals small

;
dorsal and anal low, similar to each

other, each with 4 to 6 detached finlets, as in the Scombridce', gill rakers

numerous, long and slender. Pharyngeal bones essentially as in Exoccctus;

fourth upper pharyngeal on each side wanting or fused with the third;

third pharyngeal greatly enlarged, separate from its fellow, covered with

tricuspid teeth
;
second with simple teeth

;
first toothless

;
lower pharyn-

geals united, forming a triangular bone with concave surface, covered

with tricuspid teeth
;
into the hollow of this bone the upper pharyngeals

fit. Species four or five, here arranged in two genera ; pelagic fishes, swim-

ming close to the surface in large schools in temperate regions. They
bear strong analogical resemblances to the mackerels in form, color, and

*Lonnberg found a specimen on the beach at New Smyrna, Florida.

t Professor Putnam identifies the American species with the East Indian E. longirostris. Poey
counts D. 19; A. 21; Valenciennes, D. 22; A. 20.

JPoey thus describes Euleptorhamphus velox, comparing it with Cuvier's account of E
longirostris:

Height of body 10% in length of trunk from gill opening to base of caudal; head 5% in

trunk; beak 4 in total length; eye 3% in head; pectorals 3% in length of trunk; base of dorsal
as broad as pectoral; anal a little less,' and farther back; dorsal rays as hi.ch as the trunk below
them; lower caudal lobe much the longer. D. 19; A. 21. Silvery; back bluish; fins pale. (In
E. longirostris the height^as above goes 16 times; head 6; beak 4; eye 3 in head; pectorals 3|,
broader than dorsal; dorsal rays twice depth of body below it. D. 22; A. 20.)
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habits, as well as in the dorsal and anal finlets. The significance of

this resemblance is unknown. (Scombresocida;, part, Glinther, Cat., vi,

256-259, 1866.)

(i. Jaws produced in a very slender, pointed beak, longer in the adult than rest of head.

SCOMBRESOX, 330.

(</. Jaws produced in a short beak, about half length of rest of head. COLULABIS, 331.

330. SCOMBRESOX, Lacepede.

(SAURIES.)

Scombresox, LxcfcrKDE, Hist. Nat. Poiss., v, 344, 1803, (camperi).

Sayris, RAFINESQUE, Caratteri Nuovi Generi, etc., 60, 1810, (recurvirostra = camperi).

Gram in ii-onolm, COSTA, Annuario Mus. Zool. Napoli, 1862, 55, (bicolor
=

serrata).

Characters of the family as given above, but having both jaws more or

less prolonged, forming a slender beak, the lower jaw the longer. Young
with the jaws short, precisely as in the genus Cololabis, but lengthen-

ing with age, which is not the case in Cololabis. Air bladder large.*
Atlantic. (Scomber; Esox.)

1075. SCOMBRESOX SAURUS (Walbaura).

(SAURY; SKIPPER; BILLFISH.)

Head 3|; depth 9. D. 9-VI
;
A. 12-VI

;
scales 110. Head broad above,

narrowed below, tapering anteriorly to the very slender, pointed
beak

;
snout longer than the rest of the head, proportionately shorter in

the young; lower jaw longer. Fins all small
;
caudal fin forked; ventrals

midway between base of caudal and front of eye. Air bladder large.
Olive brown above, sides and below silvery; a distinct silvery band, as

broad as the eye, bounding the dark of the back. Length 18 inches.

Temperate parts of the Atlantic Ocean; rather common, in schools, on
both coasts, especially north of Cape Cod and France

;
found in the open

seas.t (Saurus, oavpos, lizard.) (Eu.)
Esox saunts, WALBAUM, Artedi Pise., in, 93, 1792, Cornwall; after the Saury Pike of PENNANT,

Arctic Zoology.
Scombresox camperi, LACEPEDE, Hist. Nat. Poiss., v, 345, 1803, locality unknown; found in

collection of Mr. Camper in Holland.

Sayris recurcirostra, RAFINESQUE, Caratteri, etc., 61, 1810; substitute for camperi.

Sayris hians, RAFINESQUE, I. c., 61, Palermo.

Sayris bimaculalus, RAFINESQUE, /. c., 62, Palermo.

* A nominal species, Scombresox sen-atus (= S. randeleti = G. bicolor) has been described from the

Mediterranean, and is said to have no air bladder. Dr. Liitken (Spolia Atlantica, 567) is unable to

verity this character and doubts its existence. An excellent account of the changes in develop-
ment in Scombresox and other pelagic genera is given in this paper of Liitken.

f When pursued by the Tunny or Mackerels "multitudes mount to the surface, and crowd on
eacli other as they press forward. When still more closely pursued they spring to the height of
several feet, leap over each other in singular confusion, and again sink beneath. Still further

urged, they mount again and rush along the surface, by repeated starts, for more than one hun-
dred feet, without once dipping beneath, or scarcely seeming to touch the water. At last the

pursuer sprinjrs after them, usually across their course, and again they all disappear together.
Amidst such multitudes for more than 20,000 have been judged to be out of the water together
some must fall a prey to the enemy; but, so many hunting in company, it must be long before

the pursuers abandon. , From inspection we could scarcely judge the fish to be capable of such

flights, for the fins, though numerous, are small, and the pectoral far from large, though the

angle of their articulation is well adapted to raise the fish, by the direction of their motions, to
the surface." Goode
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Scombresox sculellatmn, LE SUEUK, Journ. Ac. Nat. Sci. Phila., n, 1821, 132, Newfoundland.
Scombresox saurus, FLEMING, Brit. Anim., 184; GUNTHEK, Cat., vi, 257, 1866.

Scombresox storeri, DE KAY, N. Y. Fauna: Fishes, 229, pi. 35, fig. 3, 1842, Banks of Newfound-
land; Coast of Massachusetts; New York.

Scombresox equirostrum, LESuEUR, Journ. Ac. Nat. Sci. Phila., u, 1821, 132, locality unknown;
found in a collection in Boston.

Scombresox rondeleti, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvin, 472, 1846, Mediterranean .

Grammiconolus bicolor, COSTA, Ann. Mus. Zob'l. Napoli, 55, 1862, Naples.
? Scombresox forsteri, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xvm, 481, 1846, New Zealand.
Scombresox saurus, JORDAN & GILBERT, Synopsis, 375, 1883; LUTKEN, Spolia Atlantica, 567, 1880.

Sayris serratus, RAFINESQUE, Caratteri, 61, 1810; after RONDELET.

331. COLOLABIS, Gill.

Cololabis, GILL, new genus, (breviroslris).

This genus is close to Scombresox, differing chiefly in the very short

beak, the upper jaw, even in the adult, not being at all produced, and
the lower jaw having only a short flexible tip. This genus represents the

immature state of Scombresox. (/co/lof, defective, curtailed; "kafiig, forceps.)

1076. COLOLABIS BREVIROSTRIS (Peters).

Head 5i; depth 9. D. 9-VI; A. 12-VIj scales 125. Body much elon-

gate, compressed, widest above, the abdomen and lower edge of head
trenchant. Upper jaw conical, not at all produced, but ending in a very
acute tip ;

lower jaw slightly longer, its tip produced for a very slight

distance, and flexible; triangular portion of premaxillaries as long as

broad
; snout a little more than half length of rest of head

;
interorbital

space flat
; maxillary reaching front of orbit. Teeth very minute, in a

single row in each jaw. Eye large, in front of middle of head. Pectoral

fin somewhat emarginate, i length of head; ventrals small, far back,

slightly nearer tip of snout than tip of lower lobe of caudal
;

dorsal

inserted slightly behind front of anal; both fins low, the finlets small;
caudal widely forked, the lobes equal. Scales small, deciduous, those on

top of head forming an elliptical patch. Dark green above, silvery below ;

sides with a lateral silvery stripe, bounded above by a dusky streak
; upper

fins mostly dusky ;
lower pale. Length 14 inches. Coast of California

;

very rare. Known from Tomales Bay, San Francisco, and San Diego; a

most interesting fish, apparently closely related to a Japanese species,
Cololabis saira (Brevoort). (brevis, short; rostrum, snout.)

Scombresox brevirostris, PETERS, Monatsberichte Akad. Wiss. Berl., July, 1866, 521, Tomales Bay;
JORDAN & GILBERT, Synopsis, 375, 1883.

Family XCVII. EXOCCETHXE.

(THE FLYING-FISHES.)

Body oblong or elongate, covered with cycloid scales, which are rather
deciduous. Lateral line running very low, along the sides of the belly.
Head more or less scaly, with vertical sides. Mouth moderate, terminal,
the jaws not prolonged into a beak. Premaxillaries not protractile, hinged
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at base mesially ; margin of the upper jaw chiefly formed by the premax-
illaries

;
the short maxillaries entering the lateral margin ; maxillary free

from the premaxillary, its edge slipping under the front of the preorbital.
Dentition various, the teeth small and weak. Dorsal fin without spines,
inserted on the posterior part of the body, opposite the anal and more or

less similar to it
;
ventrals abdominal, of several soft rays, inserted pos-

teriorly ; pectoral fin inserted high, used as an organ of flight; shoulder

girdle and pectoral muscles very strong ;
caudal fin forked, the lower lobe

the longer. No finlets. Vent close in front of anal. Nostrils large, double,
near the eye. Lower pharyngeals enlarged and fully united, forming a

large, transversely concave plate, covered with large, close-set, blunt,

tricuspid teeth
;
third upper pharyngeal greatly enlarged, not united with

its fellow, both covered with large, blunt, tricuspid teeth; fourth supe-
rior pharyngeal wanting in the adult (probably co-ossified with the third) ;

(these characters verified on Exocactus californicus) ;
vertebrae without

zygopophyses. Gill membranes not united, free from the isthmus. Pseu-

dobranchite hidden, glandular. Gill rakers various. Gills 4, a slit behind

the fourth. Air bladder very large, not cellular, so far as known, and

extending far backward among the hsemopophyses of the caudal verte-

brae. Vertebras about 50. Intestinal canal simple, without coeca. Car-

nivorous or herbivorous. Genera 4; species, about 65; abounding in all

warm seas, mostly pelagic, swimming near the surface, and skipping or

sailing through the air, sometimes for considerable distances. (Scombre-

j part, Giinther, Cat., vi, 277-298, 1866.)

a. Roof of mouth (vomer, palatines, pterygoids) and tongue provided with teeth; body uot

angular in outline (elliptical in cross section); pectoral fins moderate, not reaching

heyond middle of dorsal fin; ventrals rather long, inserted behind middle of body; dor-

sal fin elevated; anal long, its base scarcely shorter than that of dorsal.

b. Snout long, slender, and pointed, much longer than eye; lower jaw acute, the tip much

projecting (approaching Hemiramphus). FODIATOR, 332.

bb. Snout short, much shorter than eye; lower jaw scarcely produced at tip.

PAREXOCXETUS, 333.

a. Roof of mouth and tongue with fewer teeth or none (the vomer and palatines toothed or

not) ; body angular in outline (a cross section subquadrate) ; pectoral fi us very long, their

tips usually reaching nearly to base of caudal; lower jaw little prominent; snout short.

c. Ventral fins inserted anteriorly, much nearer tip of snout than base of caudal, not used

as organs of flight, their tips not reaching nearly to front of dorsal; anal fin long,

its base nearly equal to that of dorsal. HALOCYPSELUS, 334.

cc. Ventral fins inserted posteriorly, more or less nearer base of caudal than tip of snout;

used as organs of flight, their tips reaching past middle of base of anal.

Exoc(ETU8, 335.

332. FODIATOR, Jordan & Meek.

Fudiator, JORDAN & MEEK, Proc. U. S. Nat. Mus., 1885, 45, (acu/us).

Body rather elongate; snout long, slender, and pointed, much longer
than eye; lower jaw acute, the tip produced. Dentition as in Farexocce-

tus. Pectoral fins moderate
;
ventrals long, inserted posteriorly ;

dorsal

high. One species known, widely distributed in tropical America. This

genus marks the transition from Hemiramphus to Exocwtus. (Fodiator, one

who stabs.)
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1077. FODIATOR ACUTUS (Cuvier & Valenciennes).

(SHARP-NOSED FLYING-FISH.)

Head 3| in body ; depth 5
; eye 3f in head. D. 10

;
A. 11

;
scales 41.

Snout long, about half longer than eye,2i in head
;
lower jaw much pro-

jecting, the half-beak at its symphysis about i the length of the snout.

Origin of ventral fin midway between posterior margin of preopercle and

last caudal vertebra. Pectoral fins half length of body, their tips reach-

ing a little past front of dorsal
;
the first ray simple, about f length of

the fin, the second ray divided. Ventrals 1| in length of head, their

tips scarcely reaching front of anal. Dorsal and anal fins inserted oppo-
site each other, the base of the anal slightly shorter than that of dorsal.

Dorsal fin high, its longest ray \\ in head. Color blue above, silvery

below. Pectoral fins black on their posterior half, shading into lighter

posteriorly ;
a large black blotch on the upper f- of anterior rays of dor-

sal
;
ventrals and anal white

;
caudal dusky. Tropical America on both

shores, rather common in the Gulf of California (San Luis Gonzales Bay),
sometimes taken at Panama, and once recorded from Nice in France.

(acutus, sharp.) (Eu.)

Exocoetus acvius, CuviEB & VALENCIENNES, Hist. Nat. Poiss., xix, 125, 1846, Surinam; Nice;

GCNTHER, Cat., vi, 281, 1866.

Fodiaior acutus, JORDAN & MEEK, I. <?., 46.

333. PAREXOCCETUS, Bleeker.

Parexoc&lus, BLEEKER, Nederl. Tydskr. Dierk., in, 105, 1865, (mento).

Body moderately elongate, elliptical in cross section. Snout short;
lower jaw not produced. Roof of mouth (vomer, palatines, and ptery-

goids) fully provided with teeth
; pectoral fins moderate, not reaching

beyond middle of dorsal
;
ventrals long, inserted behind middle of body ;

anal fin about as long as dorsal
;
dorsal high. Small flying-fishes of the

tropical coasts, widely distributed, (irapa, near
; Exocoetus.}

1078. PAREXOCCETUS MESOGASTER (Bloch).

Head 4f in length of body ; depth 5. D. 12
;
A. 13

;
about 38 scales in

the lateral line, 5 rows of scales between lateral line and dorsal fin. Body
elongate, compressed (not angulated), rather deep; width of body at

base of pectorals 2 in head; head narrow, compressed, almost trenchant

below
;
interorbital area flattish, about as wide as eye, 3 in head. Snout

short, rather pointed ;
its length 4J in head

;
teeth on tongue and pala-

tines
; gill rakers numerous, long and slender

; pectoral fins of moderate

length, their length l|to 2 in length of body, their tips reaching middle
of- base of dorsal fin; second ray of pectoral divided; dorsal fin very
high, its longest rays about longer than head

;
base of dorsal about 1|

in length of head; tips of anterior rays of dorsal reaching beyond tips of

posterior rays when the fin is deflexed, and reaching almost to base of

caudal fin
;
ventrals rather short, 4f in length of body, their tips reaching

slightly past origin of anal fin
; origin of ventrals midway between pupil
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and last caudal vertebra
;
anal fin opposite dorsal

;
lower lobe of caudal

rather short, slightly longer than head. Color blue above, silvery below;

pectorals (dusky in the young) becoming nearly white in the adult
;
color

of ventrals very similar to pectorals, the duskiness in the young formed

of fine blackish dots; upper half of anterior rays of dorsal fin black;
anal fin with few small black dots, more numerous in the young ;

caudal

dusky reddish. Length 7 inches. Tropical seas, common both in the East

Indies and West Indies, and in the Hawaiian Islands. It ranges north in

the Gulf Stream to Newport, and is the commonest flying-fish of the Car-

olina region. The young often has one or two fleshy barbels on the tip of

the lower jaw, these being fragile and easily destroyed, (^t-croc, middle;

}'CTr;/p, belly, referring to the insertion of the ventrals.)

Exoccetus mesogaster, BLOCH, Ichthyologia, pi. 399, 1795, Martinique; on a drawing by Plumier,
in which the pectorals and ventrals are much too long; JORDAN & GILBERT, Proc. U. S.Nat.

Mus., 1882, 588.

Exoaetus orbigiiiamts, CUVIER & VALENCIENNKS, Hist. Nat. Poiss., xix, 131, 1846, Montevideo;
based on a drawing; GONTHER, Cat., vx, 285, 1866.

Exoccetus hillianus, GOSSE, Nat. Sojourn Jamaica, n, pi. 1, fig. 1, 1851, Jamaica; LUTKEN,
Vid. Medd. Naturh. Foren., 397, 1876; JORDAN & GILBERT, Synopsis, 903, 1883.

Exoccetus grylhts, KLTJNZiNOER. Fische des Rothen Meeres, 586, 1870, Red Sea; fide LUTKEN.

Parexoccetiis mesogaster, JORDAN & MEEK, I. c., 47.

334. HALOCYPSELUS, Weinland.

Haloajpselus, WEINLAND, Proc. Boat. Soc. Nat. Hist., vi, 1859, 385,
*
(mesogaster= evolans).

This genus differs from Exoccetus mainly in the anterior position and

small size of the ventral fins, which terminate in advance of the anal fin,

and are not used as organs of flight. Species few; one of them the most

widely diffused and abundant of all flying-fishes. (a/If ,
sea

; Kvipehog, a

swallow, or swift, living in holes in sand banks
; /ai/>/b;, a hollow vessel.)

1079. HALOCYPSELUS EVOLANS (Linnseus).

Head 4 in length ; depth 5. Snout rather blunt, 4i in head
;

interorbital area flattish, 3 in head. Eye 3 to 4 in head. D. 13; A.

13
;
scales about 42. Origin of ventral fins midway between tip of snout

and last ray of anal
; length of ventrals half length of head

; pectorals H
in length of body, their tips reaching base of caudal

;
first ray of pec-

toral simple, second divided
;
anal fin long, scarcely shorter than dorsal,

its first ray usually opposite first ray of dorsal
;
dorsal low, its first ray

less than half head
;
lower lobe of caudal about i longer than head. Gill

rakers long and slender. Olivaceous above, dotted with dark. Pectoral fins

dark above, with the lower margins white; no white oblique crossbar;
ventrals white

;
caudal dusky ;

dorsal and anal pale, without black mark-

ings ;
a white streak along base of anal, wider and more conspicuous ante-

riorly. Young with 2 dark cross bands and sometimes with a small barbel

at the chin. In all warm seas, north in summer to Newfoundland,

*
Although Dr. Weinland calls the type of this genus

"
mesogaster," it is evident from his

description that the species examined by him was Halocypselus evolans.
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England, and the Hawaiian Islands
;

rather common on onr Atlantic

coast, where it spawns in summer
;
not known from California or the

west coast of Mexico, (evolans, flying away.) (Eu.)

Exoccetus pinnis ventralibus brevissimus, GRONOW, Zoophylac., 1753,358, Spain.
Exoccetus evolans, LINNAEUS, Systema Naturae, Ed. xn, 521, 1766, based on GEONOW; GUNTHEE,

Cat., vi, 282, 1866; LUTKEN, Vid. Medd. Naturh. Foren., 1876, 395, 102.

Exoccetus splendens, ABEL, Narr. Voyage China, 4, 1818, China; (fide VALENCIENNES).
Exoccetus (jeorgianus, CUVIER & VALENCIENNES, Hibt. Nat. Poiss., xix, 139, 1846, 5 N., 92 W ;

GUNTHER, Cat, vi, 279, 1866; LUTKEN, Vid. Medd. Naturh. Foren, 394, 101, 1876; young

examples, with barbel.

? Exocvetus monocirrhus, KICHABDSON, Ichth. China, 265, 1846, China; GUNTHER, Cat., vi, 279>

1866; young examples, with barbel.

Exoccetus cMlensis, ABBOTT, Proc. Ac. Nat. Sci. Phila., 1860, 472, Chile.

Exoccetus obtusiroslris,* GUNTHER, Cat., vi, 283, 1866, Cape Verde Islands; India; New Orleans;

IICTK.EN, Vid. Medd. Naturh. Foren., 395, 1876.

Halocypselus evolans, JORDAN & GILBERT, Synopsis, 377, 1883; JORDAN & MEEK, I. c., 49.

Halocypselus obtmirostris, JORDAN & GILBERT, Synopsis, 378, 1883.

335. EXOCCETUS (Artedi) Linnaeus.

(FLYING-FISHES.)

Exocoelus, ARTEDI, Genera Piscium, 6, 1738.

Exoccetus, LINN^US, Systema Natura?, Ed. x, 1758, 316, (volitans).

Oypselurus,^ SWAINSON, Class'n Fishes, etc., n, 296, 1839, (nuttalli).

Body elongate, broad above, somewhat compressed. Head short, blunt,
narrowed below. Mouth small. Jaws*very short, about- equal. Chin

without barbel. Maxillaries not joined to the premaxillaries. Teeth very
feeble or wanting. Eyes large. Gill rakers moderate. Scales large, decid-

uous. No finlets. Dorsal fin short, opposite anal. Caudal widely forked,
the lower lobe the longer. Pectoral fins very long, reaching past the

beginning of the anal, and serving as organs of flight, their great size

enabling these fishes to sustain themselves in the air for some time.t

* This form, Halocypselus obtusiroslris, is defined by Giinther as having the snout shorter, %
diameter of eye, and the head more elevated, its depth % its length. LUtken observes: " The
dorsal fin inserted above or behind the first ray of the anal; the distance from the snout to the
first ray of the ventrals less than the distance between the root of the ventral and last ray of
the dorsal; 7 to 8 rows of scales above the lateral line; fins more distinctly marked. D. 13; A.
13. Lateral line 40," and further adds, "Although in most cases it is easy enough to decide
'whether a given specimen is evolans or obtusirostris,' yet there are some in which the determi-
nation seems to be almost arbitrary, therefore I am not fully convinced of their specific inde-
pendence." The two nominal species occupy the same range, and we think the distinctions of
obtusiroslris to be individual variation.

f The name Cypselurus has been used by Swainson, Weinland, and others for those flyine-fishes
which are provided with 1 or 2 fleshy barbels or ribbons at the chin. These, we are fully con-
vinced, are the young- of other nominal species, *vhich are destitute of barbels. It is probable
that these appendages disappear at different ages in different individuals. In 2 species (mesoyas-
ter, usually described as destitute of barbels, and furcatus, described a {with barbels) we have
examined specimens both with and without these appendages. The name Cypselurus having beeu
given to a species with the anal fin short, may be retained for the group or subgenus thus defined,
which may perhaps be found worthy of generic rank.

J Observations on the flight of these fishes and especially of Exoccetus californicus have been sev-
eral times made under most favorable conditions by Dr. Charles H. Gilbert and the writers. The
flying-fishes live in the open sea, swimming in large schools. They will "fly" a distance of
from a few rods to more than an eighth of a mile, rarely rising more than 3 or 4 feet. Their
movements in the water are extremely rapid; the sole source of motive power is the action of tb

strong tail while in the water. No force is acquired while the fish is in the air. On rising fromthe water, the movements of the tail are continued until the whole body is out of the water.
hile the tail is in motion, the pectorals seem to be in a state of rapid vibration, but this is

apparent only, due to the resistance of the air to the motions of the animal. While the tail ib
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Ventral fins large, posteriorly inserted, also used as organs of flight. Air

bladder very large. No pyloric cceca. Species numerous in all warm seas,

living mostly in the open water and swimming in large schools. The

species are largely cosmopolitan and any of the existing forms may be

expected to be found within our limits.* (<faotrof, sleeping outside, the

ancient name of a certain fish, probably a Blennius, which was supposed
to come out on the beach to sleep at night ;

it remains out in the Fucus

when the tide goes down).

EXOCCETUS:

. Anal fin long, its base a little less than that of the dorsal, its first ray nearly opposite first

ray of dorsal; rays of anal 11 to 12.

1. Second ray of pectoral simple (as well as the first); third ray divided; fourth and fifth

rays longest.

c. Second ray of pectoral about as long as first ray; ventral fins inserted midway
between posterior margin of eye and base of caudal (i. e., end of last caudal

vertebra). EXSILIENS, 1080.

cc. Second ray of pectoral about half longer than first; ventral fins inserted midway
between middle of preopercle and last caudal vertebra. EONDELETI, 1081.

bb. Second ray of pectoral divided; first ray simple; third and fourth longest.

<Z. Origin'of ventrals midway between posterior margin of orbit and last caudal ver-

tebra; ventrals chiefly black. VINCIGUERR/E, 1082.

dd. Origin of ventrals midway between posterior margin of preopercle and last caudal

vertebra; ventrals pale, with a dusky shade in the axil.

e. Pectoral fins not uniform in color, dark brown, with an oblique, whitish band

which begins in the axil and runs obliquely backward to middle of fin;

edges of pectorals whitish. Pectoral fins If in length of body, their tips

reaching beyond dorsal. Ventrals 3% *n body, reaching about to ninth

ray of anal. VOLITANS, 1083.
'

ee. Pectoral fins nearly uniform brownish, without oblique pale bar. Length of

pectorals Ij^ in body, their tips scarcely reaching last ray of dorsal. Ven-

trals 3% in body, scarcely reaching last ray of anal. RUFIPINNIS, 1084.

CYPSELUKUS (/cviJ/cAo?, a swallow; ovpa, tail):

aa. Anal fin short, its base % to % length of base of dorsal, its insertion behind first ray of

dorsal, its rays 9 or 10.

/. Second ray of pectoral divided (first simple); third and fourth rays longest.

tj. Pectoral fins without round dark spots.

/;. Ventral fins inserted about midway between pupil and last caudal vertebra,

f. Dorsal and anal fins without black markings; ventrals pale.

j. Base of anal 1% in base of dorsal; pectoral If in length, reaching last

ray of dorsal; ventrals 2% in body, reaching last ray of anal.

HETERURUS, 1085.

jj. Base of anal 2 in base of dorsal; length of pectorals If in length of

body, their tips reaching end of dorsal fin; length of ventrale 2|

in body, their tips nearly reaching last ray of anal.

LUTKENI, 1086.

in the water, the ventrals are folded. When the action of the tail ceases, the pectorals and ven-
truls are spread and held at rest. They are not used as wings, but act rather as parachutes to
hold the body iu the air. When the fish begins to fall, the tail touches the water, when its

motion again begins, and with it the apparent motion of the pectorals. It is thus enabled to
resume its flight, which it finishes finally with a splash. While in the air it resembles a largo
dragon fly. The motion is very swift, at first in a straight line, but later deflected into a curve.
The motion has no relation to the direction of the wind. When a vessel is passing through a
school of tbese fishes, they spring up before it, moving in all directions, as grasshoppers in a
meadow.

* For comparative descriptions of the species of flying-fishes, see Liitken, Vidensk. Meddel.
Nat. Foren., 1876, and Jordan & Meek, Proc. U. S. Nat. Mus., 1885. A very complete series of
the American forms is iu the Museum of the Academy of Natural Sciences, at Philadelphia.
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kk. Dorsal and anal fins marked with black; dorsal with one or more dark

blotches; anal with a black spot on tips of third to sixth rays; ven-

trals black, with pale edgings, and a white spot near the base.

FURCATTJS, 1087.

jj. Ventral fin inserted midway between posterior margin of preopercle and last

caudal vertebra.

ra. Pectorals each with the posterior half rather abruptly black; anal white.

NIGRICANS, 1088.

mm. Pectorals unicolor or nearly so, not abruptly black posteriorly.

n. Pectorals uniformly black everywhere, the outer surface with silvery

luster. XENOPTERUS, 1089.

nn. Pectorals nearly uniformly pale, or slightly dusky with pale edging

and a pale cross shade.

o. Dorsal fin slightly dusky, but without distinct markings; other fins

faintly shaded, but without distinct black markings; pectoral

reaching base of last anal ray; ventrals almost as far. D. 13;

A. 10. LINEATUS, 1090.

oo. Dorsal fin with a round, black blotch as large as eye on tips of

middle rays; other fins all pale; pectoral reaching beyond

tips of dorsal and anal. D. 12; A. 11. CYANOPTERUS, 1091.

jjj. Ventral fins inserted at a point midway between middle of opercle and last

caudal vertebra (or between tip of snout and tip of upper lobe of caudal).

p. Dorsal fin with a large blackish blotch; pectorals nearly uniformly dusky;

ventrals bluish white. Tip of pectorals reaching end of dorsal; tip of

ventrals reaching middle of anal; insertion of ventral midway between

tip of snout and that of upper lobe of caudal; dorsal fin of medium

height, inserted much in advance of anal. Snout f length of eye,

which is 3% in head. Head 5% in total length (with caudal); depth

G%. D. 13; A. 9 or 10; scales 50. BAHIENSIS, 1092.

pp. Dorsal fin pale, somewhat dusky above, without distinct black blotch;

ventrals mesially blackish, the margins paler; dorsal rather pale,

somewhat dusky above; pectorals mostly dusky, with the posterior

edges paler; an obscure oblique band across lower part. Pec-

torals If in length of body, their tips reaching caudal fin. Ventrals

3% in body, their tips reaching middle of anal. Lower lobe of cau-

dal about % longer than head. Head 4 to 5 in length of body;

depth 6. D. 12; A. 10. Snout 4 in head. Eye 3% in head. Base of

anal If in base of caudal. Scales about 60. CALIFORNICUS, 1093.

ii. Pectoral fins covered with small, round, dark spots, the edges paler.

CALLOPTERUS, 1094.

hh. Second ray of pectoral simple (like the first); third ray divided.

q. Snout more cbtusely descending than in any other species, its length 4% in head.

GIBBIFRONS, 1095.

Subgenus EXOCCETUS.

1080. EXOC(ETTJS EXSILIENS, P. L. S. MUller.

Head 4 in length of body; depth 5. D. 11; A 11; scales 48.

Body little compressed, angulated. Head broad; interorbital space

slightly concave; snout rather blunt, short, 4f in length of head; inter-

orbital area 2J in head
; eye 21 in head

;
lower jaw slightly longer than

upper. Pectorals long and broad, li in length of body, their tips reaching
base of caudal

;
first 2 rays of pectoral simple and of equal length, their

length 2i in length of fin, and connected to each other and to third ray

by rather broad membranes; ventrals long, 2 in body, their tips reach-

ing base of caudal fin; origin of ventrals midway between posterior
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margin of orbit and last caudal vertebra; last rays of dorsal and anal

fins opposite each other
;
base of anal slightly shorter than that of dorsal

;

dorsal rather high, its longest ray 1? in head
; longest ray of anal If in

head. Color brownish above, silvery below
; pectorals and ventrals mar-

bled with black
;
dorsal with a black spot on upper part of its anterior

rays ;
lower caudal lobe with a black spot about \ distance from its base;

breast with 3 black cross bands
;
anal fin white. Open seas, rarely taken

on our Atlantic Coast
; only youngspecimens known ; possibly the young of

Exocoetus rondeletii. (exsilitns, leaping out, a name given by Miiller in

1776, changed by Gmelin into '*
exiliens.")

Exoartus exsiliens, PHILIP LUDWIG STATIUS MULLEB, Nuremberg Ed. Linnaeus Syst. Nat., 209, 1776,

Carolina.

Exocoetus exiliens, GMELIN, Systema Naturae, 1400, 1788, Carolina; GUNTHEB, Cat., vi, 291, 1866;

JORDAN & MEEK, I. c., 54.

Exociftus fasciatus, LE SUEUE, Journ. Ac. Nat. Sci. Phila., 1821, 10, pi. 4, fig. 2, Atlantic.

ExocoRtus lamellifer, KNEE & STEINDACHNEB, Neue Fische Mus. Godeff, 29, 1866, 12 S., 33 W.;
LtJTKEN, Vid. Medd. Naturh. Foren., 405, 11, 1876.

1081. EXOCCETTJS RONDELETII, Cuvier & Valenciennes.

Head 4| in length of body; depth 5i. D. 11; A. 11 or 12; scales 50,

25 before ventrals, and 28 before dorsal
;
snout short and blunt, 4 in head

;

eye 3| ;
interorbital space 2. * Second ray of pectoral simple as well as

the first and about half longer than first
;
anal fin opposite dorsal and

about as long; ventral fins inserted midway between middle of preopercle
and last caudal vertebra

;
ventrals 3i in body, their tips reaching last rays

of anal
; length of pectorals If in body, their tips reaching nearly to

base of caudal fin
;

first ray of pectoral about half length of longest ray j

dorsal moderate, its longest rays 2f in head. Pectoral fins uniform dusky,
with paler edgings; ventrals nearly black mesially, darker on their pos-

terior half; no black markings on dorsal and anal fins. Length 11 inches.

Tropical seas, north to Florida, France, and Acapulco, (Liitken) ;
not

uncommon in the West Indies and in Southern Europe. (Named for

Guillaume Rondelet, one of the fathers of ichthyology.) (Eu.)

Mugil alatus, RONDELET, De Piscibus, ix, 207, 1554, France.

Exocoetus rondeletii, CVVIEB & VALENCIENNES, Hist. Nat. Poiss., xix, 115, 1846, Naples; Sicily;

Canaries; GUNTHEE, Cat., vi, 293, 1866; VINCIGUEBBA, f Risultati del Violante, 110, 1883;
JOBDAN & MEEK, I. c., 55.

Exocoetus brachycephalu*, GUNTHEE, Cat., vi, 297, 1866, China; LUTKEN, I. c., 110, 405, 1876.

Exoccetus exiliens, JOBDAN & GILBEBT, Synopsis, 380, 1883; not of LINN^US.

Exocoetus volador, JOBPAN, Proc. U. S. Nat. Mus., 1884, 34, Pensacola. (Type, No. 34975.

Coll. Stearns.)

* This species is subject to some variations, or else, as Dr. Lutken suggests, we are uncertain as to
the number of real species that group themselves around its type. In the typical specimen of
Exoccefus volador, 9% inches long, the first ray of the pectoral is about half the fin, the second
ray %. In a smaller specimen, 7 inches long, from the Atlantic, the first ray is % the longest
ray, or about half the second. Liitken finds the first ray scarcely % the longest, the second
about half the longest, and not %the third ray. In other specimens he records notable varia-
tions in these regards. This species may possibly prove to be the adult of E. exsiliens.

j-Dr. Vinciguerra has shown from the examination of type specimens, that this species is the
original Exocoztus rondeleti instead of the next, as was supposed by Liitken and Bleeker.
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1082. EXOCCETUS VINCIGUERR^, Jordan & Meek.

Head4i; depth 6. D. 11; A. 12; scales about 48, 24 before ventrals,

28 before dorsal, 7 between dorsal and lateral line. Snout 4^ in head ; eye
3

;
iuterorbital area nearly flat, 2f in head. Anal fin opposite dorsal and

about as long; second ray of pectoral forked, the first ray simple, third

and fourth rays longest; origin of ventrals midway between posterior

margin of orbit and last caudal vertebra
;
ventrals chiefly black

; pecto-

rals If in body, reaching last ray of dorsal
;
ventrals about 3 in length

of body, their tips reaching slightly beyond last ray of anal
; longest

dorsal ray 2| in head
;
lower lobe of caudal 3i in body. Pectoral fins

dusky, nearly uniform, or with a small white oblique bar, which extends

halfway across the fin
;
the edges of the fin whitish

;
ventrals chiefly

blackish
;
dorsal and anal without dark markings. Length about a foot.

Open Atlantic, occasional on our coast and those of Southern Europe, the

specimens examined by us from off Newfoundland, from St. Martins, and

the Gulf of Mexico. (Named for Dr. Decio Vinciguerra, director of the

Acquario Romano, an active and successful ichthyologist.) (Eu.)

Exocwtus rondeleli, LUTKEN, Vid. Medd. Foren., 404, 1876; not of CUVIER & VALENCIENNES;
JORDAN & GILBERT, Synopsis, 263, 1883.

Exocoetus exiliens, VINCIGUERRA, Kisultati Ittiologici del Violante, 113, 1883; not of GMELIN.

Exoccetus rinciguerrse, JORDAN & MEEK, Proc. U. S. Nat. Mus., 1885, 56, open sea off New-
foundland, 46 N., 61 W. (Type, No. 21870. Coll. Albatross.)

1083. EXOCCETUS YOLITANS, Linnams.

Head 4i ; depth 6. D. 12
;
A. 11

;
scales 55, 25 before ventrals, 30 before

dorsal; 6 rows between dorsal and lateral line. Snout rather obtuse, 4 in

head
; eye large, 2f in head

;
interorbital space slightly concave, 2| in

head
;
width of body at base of pectorals If in head. Anal fin long,

opposite dorsal; second ray of pectorals divided, the first simple, the

third and fourth longest; insertion of ventrals midway between posterior

edge of preopercle and base of caudal. Pectoral fins not uniform; in

color dark brown, with an oblique, whitish band which begins in the axil

and runs obliquely backward to middle of fin
; edges of pectorals whitish.

Pectoral fins If in length of body, their tips reaching beyond dorsal
;

ventrals 3| in body, reaching about to ninth ray of anal; longest dorsal

ray 2i in head, anal ray 3; lower lobe of caudal 3^ in body. Ventral fins

white, with a slight dusky shade in the axil; no dark markings on dorsal

or anal. Length 12 inches. Open seas; not rare on our Atlantic Coast,

ranging north to the Grand Banks; also found in Southern Europe and
the Hawaiian Islands, (volitans, flying.) (Eu.)

Exocaetus, ARTEDI, Genera Piscium, 18, 1738, locality not known.
Exocaetus volitans, LINNJEUS, Syst. Nat., Ed. x, 1758, 316; after BALK, who copied from ARTEDI;

JORDAN & MEEK, I. c., 57.

Exoccetus rubescens, RAFINESQUE, Amer. Monthly Mag.. 1818, 205, Banks of Newfoundland.
Exoccetus speculiger, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xix, 93, 1846, Friendly Islands;

Straits of Sunda; Isle of France; Indian Ocean; Peros-Banhos; Pacific Coast
of South America; GUNTHER, Cat., vi, 287, 1866; BUTTON, Fishes New Zealand, 55, 1872;

LUTKEN, Vid. Med. Naturh. Foren., 403, 109, 1876.
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fExoccetus noveboracetisis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xix, 100, 184G, Newfound-

land; not of MITCHILL.

Exococtttsrobcrti, MULLER & TROSCHEL, Schomburgk's Hist. Barbadoes, G75, 1848, Barbadoes.

f Exoaelits qimdriremis, GRONOW, Cat., 145, 1854, Spain and India.

Exocaetus affinis, GUNTHER, Cat., vr, 288, 1866, West Africa; Cuba?; Atlantic.

Exoca-tus melanurus, JORDAN & GILBERT, Synopsis, 380, 1883; not of CUVIER & VALENCIENNES.

Exoccetus e.riliens, JORDAN & GILBERT, Synopsis, 904, 1883; specimen from New England; not

of MULLER.

1084. EXOCCETUS RUFIPINNIS, Cuvier & Valenciennes.

Head 4^ in length to last caudal vertebra; depth 5f. D. 11; A. 12;

scales of lateral line 58. Body rather robust, not much compressed; head

broad
;
interorbital area flat, its width 3 in head

; eye rather small, its diam-

eter 3| in head; snout father blunt, its length equal to diameter of eye;

mouth large; length of maxillary 4 in head. Pectoral fin broad and

long, its length 1-ft- in length of body ; tips of pectorals scarcely reaching
the last rays of dorsal fin; first ray of pectoral simple, 1^ in length of

fin, second ray divided, third and fourth rays longest; origin of ventrals

midway between posterior edge of preopercle and last caudal vertebra,

their tips scarcely reaching last ray of anal; length of ventrals 3 in

length of body. First rays of dorsal and anal opposite each other (or

nearly so); base of anal li in base of dorsal; base of dorsal 1 in head;
lower lobe of caudal long, about i longer than head; width of body at

base of pectorals If in length of head. Least depth of caudal peduncle
about 3| in length of head. Posterior margin of preopercle nearly verti-

cal, forming almost a right angle at its lower posterior extremity. Gill

rakers long, numerous, and slender. About 27 scales on lateral line before

ventrals; about 30 scales between occiput and dorsal fin; 6 rows of scales

between dorsal fin and lateral line. Color uniform brownish above, sil-

very below; pectorals colored like upper part of body, shading into

darker toward their extremities; caudal uniform brownish, no dark

markings on dorsal and anal fins; ventrals without distinct black mark-

ings. Length 9i inches. Tropical America, on both coasts (Payta, Pan-

ama, Tobasco, Barbadoes); probably not very common ;
the above descrip-

tion from the type specimen of Exoccctus scylla. (rufus, reddish
; pinna, fin. )

Exoccetus rufipinnis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xix, 99, 1846, Payta, Peru;

GUNTHER, Cat., vi, 294, 1866; JORDAN, Proc. Ac. Nat. Sci. Phila., 1884, 283 (redescription of

original type); JORDAN & MEEK, 1. c., 58.

E.rocfKlug dowi, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 167, near Panama. (Coll. Captain Dow.)
E.rocfvtns scylla, COPE, Trans. Am. Phil. Soc. Phila., 1871, 481, Tobasco, Mexico.
Exocoelits roberti, LUTKEN, Vid. Medd. Naturh. Foren., 1876, 12, 110; not of MULLER & TROSCHEL.

Subgenus CYPSELURUS, Swainson.

1085. EXOC<ETUS HETERURUS, Kafinesque.

Head 4; depth 5i; scales 58, 26 before ventrals, 33 before dorsal, 7

rows of scales between dorsal and lateral line. D. 14
;
A. 9. Anal fin

short, its base i to f length of base of dorsal
;

its insertion behind first

ray of dorsal
;
its rays 9 or 10; second ray of pectoral divided (first sim-

ple) ;
third aad fourth rays longest ;

ventral fins inserted about midway
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between pupil and last caudal vertebra
;
base of anal If in base of dorsal

;

pectoral ly in length, reaching last ray of dorsal; ventrals 2f in body,

reaching last ray of anal; snout 3 in head
; eye 3

;̂ ;
lower lobe of caudal

about i longer than head. Pectoral fins with an oblique white band
across lower half of fin; dorsal and anal plain ;

ventrals white, their axil

scarcely dusky. Length 15 inches. Atlantic Ocean, generally common
southward on both coasts, straying northward to banks of Newfoundland
and to England. The young are often provided with a long barbel at the

chin, (erepof, different
; ovpd, tail, but all species of flying-fishes have the

tail unequal.)
Exocoetus heterurus, RAFINESQUE, Caratteri di Alcuni Nuovi Generi, etc., 58, 1810, Palermo; JOR-

DAN & MEEK, I. c., 59.

Exoccelus comatus, MITCHILL, Trans. Lit. and Phil. Soc. N. Y., 1815, 418, pi. 5, fig. 1, New York;
LUTKEN, Vid. Medd. Naturh. Foren., fig. 1, 106, 1876, 36 W., 11 N.; apparently a young

form, with long mental barbel.

Exocoetus noveboracensis, MITCHILL, Amer. Monthly Mag., n, 1811, 233, New York; JORDAN &

GILBERT, Synopsis, 904, 1883.

fixocaetus appendiculatus, WOOD, Journ. Ac. Nat. Sci. Phila., 1824, 283, pi. 17, fig. 24, (young), south

coast United States.

Exocoetus melanurus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xix, 101, 1846, New York.
Exocoetus volitans GUNTHEB, Cat., vi, 293, 1866, not of LINNAEUS; L(JTKEN, Vid. Medd. Naturh.

Foren., 10, 108, 1876; DAY, Fishes Great Britain, 155, pi. 228, 1883, (straggler to coast of

England).
? Cypselurus comatus, JORDAN & GILBERT, Synopsis, 381, 1883.

1086. EXOC<ETUS LUTKENI, Jordan & Evermann, new species.

Head 4
; depth 5|. D. 14

;
A. 9

;
50 scales in lateral line. Body rather

robust. Head broad, rather pointed forward
;
snout not very blunt, 4

in length of head
; eye large, 2f in head

;
interorbital area flattish, 3 in

head. Pectoral fins broad, their tips reaching posterior end of base of

anal fin
; length of pectorals If- in length of body. Length of ventrals 2f

in length of body, their tips reaching nearly to posterior end of base of

anal fin
; origin of ventrals midway between pupil and base of caudal fin.

First ray of pectoral simple, its length little more than | length of fin;

second ray divided; 23 scales before the ventrals; 28 scales before the

dorsal fin
;
7 rows of scales between lateral line and dorsal fin

; longest
dorsal ray 2 in head; lower lobe of caudal about i longer than head.

Color brownish above, silvery below ; pectoral black on its posterior half;

lighter on anterior, with a broad, white, oblique band which begins in

the axil and extends about f across the fin
;
ventrals white, dusky in axil

;

dorsal and anal fin plain ;
caudal dusky, with a black vertical bar across

the base of its middle rays. This species is known from a single specimen,
9 inches long, in the museum of the Academy of Natural Sciences at Phil-

adelphia, from Cape San Antonio, Cuba. It was formerly identified by
Jordan & Meek with an Australian species, Exocoetus rolustns, but it differs

in numerous respects from the latter, although a related form. (Named for

Christian Fredrik Liitken, one of the most learned and accurate of ich-

thyologists, whose paper on the flying-fishes is the basis of our present

knowledge of the group.)
Exocostus robustus, JORDAN & MEEK, 1. c., 61; probably not of GtiNTHER, Cat., vi, 289, 1866, Aus-

tralia.
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1087. EXOCCETUS FURCATUS, Mitchill.

Head 4|; depth 5. D. 13; A. 9; lateral line with about 46 scales.

Body rather slender, compressed. Head not very broad, much narrowed

forward
;

the snout rather pointed ;
more compressed than in other

species. Interorbital area flat
,
its width at anterior margin of orbit equal

to diameter of eye; 3 in head; at posterior margin of eye this is half

greater. Mouth small
; maxillary not reaching orbit

; length of maxillary

4f in head
; length of mandible 2i in head

; length of snout 4^ in head
;

eye 3 in head. Pectoral fin long and broad
;
its length If in length of

body ; tips of pectorals reaching to tenth ray of dorsal. First pectoral

ray simple, slightly more than half length of fin
;
second ray divided

;

third and fourth rays longest. Origin of ventrals midway between pos-

terior margin of eye and last caudal vertebra. Ventrals long, 2 in length
of body ;

their tips reaching past anal and almost to caudal fin. Dorsal

fin rather high, its longest ray li in head; longest anal ray about 2 in

head. Origin or dorsal in advance of that of the anal. Base of anal If

in base of dorsal
;
base of dorsal nearly equal to length of head. Lower

lobe of caudal 3 in body. About 23 scales on lateral line before ventrals,

and about 29 in front of dorsal fin. Eight rows of scales between lateral

line and dorsal fin. Color brownish above, silvery below
; pectoral fins

black on lower posterior half; a broad white band running from axil

obliquely back to the posterior of upper rays ;
some white on tips of pec-

toral rays ;
anterior upper portion of the fin somewhat marbled

;
ven-

tral fins black, except on 2 outer rays, on inner ray, and a small spot on

next 2 inner rays, about i distance from origin of fin
;
axil of ventrals

pale. Dorsal fin, when depressed, showing 3 black spots ;
caudal fin with

3 dark tranverse bands across fin
;
a black spot on tips of third, fourth,

fifth, and sixth rays of anal fin. Length 6 inches. Warm seas, north to

Cape Cod and to the Mediterranean, generally common. Young speci-

mens with barbels of different forms and sizes are frequently taken. The

specimens above described from Newport, Rhode Island, (furcatm,

forked.)

Exocaetm furcatus, MITCHILL, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 149, young, with barbel;

New York; GUXTHER, Cat., vi, 286, 1866; L^TKEN, Vid. Medd. Naturh. Foren., 400, 1876;

JORDAN & MEEK, I. c., 61.

Exoccetiis nnttalli, LE SUEUR, Journ. Ac. Nat. Sci. Phila., 1821, 10, pi. iv, fig. 1, Gulf of Mexico;

GUNTHER, Cat., vi, 286, 1866.

Exoccetus (Cypselurus) procne, DE FILIPPIE VERANY, Mein. Acad. Sci. Torino, series 2, xvm, 1857,

10, Nice.

Exoccetus maculipinnis, VINCIGUERRA, Risultati Ittiologici del Violante, pi. i, fig. 6, 113, 1883,

Tunis.

Cypselurus furcatus, JORDAN & GILBERT, Synopsis, 380, 1883.

1088. EXOC<ETUS NIGRICANS, Bennett.

Head 4 in body ; depth 5f ;
snout 4 in head ; eye 3. D. 14

;
A. 9 or 10;

scales about 52, 27 before the ventral fins, 26 in front of dorsal. Anal

fin short, its base i to length of base of dorsal, its insertion behind

first ray of dorsal
;

its rays 9 or 10; second ray of pectoral divided (first

F. N. A. 48
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simple) ;
third and fourth, rays longest ;

ventral fins inserted midway
between posterior margin of preopercle and last caudal vertebra

; pecto-

rals not uniformly colored
; posterior half of pectorals, ventrals, and

dorsal rather abruptly black
;
anal white. Length of pectoral fin \\ in

body, its tip reaching nearly to base of caudal
;
first ray of pectoral

If in length of longest; ventrals 2f in length of body, their tips reach-

ing tip of last ray of anal; dorsal rather high, its longest rays \\ in

head; longest anal ray 3 in head, lower lobe of caudal about \ longer

than head. Interorbital space broad, slightly concave, its width 2

head; depth of head If in its length. Length 10 inches. Tropical

seas, north to Cuba, Central America, and France; not very common;
recognizable at once by its high dorsal, black on the anterior half.

The specimen here described was from the Open Atlantic off Brazil.

(nigricans, blackish.) (Eu.)

Exoccetus nigricans, BENNETT, Whaling Voyage, n, 287, 1840,
' ' taken in both the Atlantic and

Pacific Oceans, in lat. 5 N."; GUNTHEB, Cat.,vi, 290, 1866; JOEDAN & MEEK, I c., 63.

Exoccelus bicolor, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xix, 111, 1846, Atlantic.

Exoccetus spilopus, CUVIEE & VALENCIENNES, Hist. Nat. Poiss., xix, 118, 1846, La Rochelle;

St. Helena; West Indies; India; Arabia; De Witt Land; GUICHENOT, Hist. Cuba,

Ramon de la Sagra, Poiss., fig. 2, 1853, 152, pi. 4; LUTKEN, Vid. Med. Naturh. Foren.,

107, 1876.

1089. EXOCCETUS XENOPTERTJS, Gilbert

Head 41; depth 6. D. 13; A. 10; scales about 45. Snout short, 3| in

head
;
mandible scarcely protruding, wide at tip, with a narrow band of

small teeth. Teeth along edge of premaxillaries in a single series.

Vomer with a narrow patch, palatines with a wide patch of well-

developed teeth, similar to those in jaws ;
no teeth on tongue. Pre-

orbital about as wide as pupil ;
distance from tip of snout to end of

maxillary equals length of snout. Eye large, 3 in head. Interorbital

width 3 in head. Distance from front of dorsal to base of middle of cau-

dal rays equals half its distance from posterior margin of pupil. Length
of dorsal base equals f length of head, the highest ray 2f in head.

Origin of anal under middle of dorsal, its base equaling snout and half

eye, the last ray nearly under last dorsal ray. Lower lobe of caudal 3^

in length ;
the upper slightly less than head. Origin of ventrals half-

way between base of caudal and preopercular margin, the tip reaching
base of third anal ray, a trifle shorter than head. First pectoral ray |

the longest; second ray deeply forked, the third and fourth apparently
the longest (the tips slightly mutilated). The fin extends beyond dorsal,

and falls short of the caudal by a trifle. Black above, becoming

abruptly silvery on middle of sides; pectorals jet black within, overlaid

by some silvery luster without; median ventral rays black, the inner

and outer white
;
dorsal dusky, without distinctive marks

;
anal white

;

caudal black on basal portion of both lobes, the remaining third white.

A single specimen, 9| inches long, taken from a booby-bird (Sula) on

Clarion Island, one of the Revillagigedos. (vof, strange; irrcpov, fin.)

Exocoetus xenoptems, GILBERT, Proc. U. S. Nat. Mus., 1890, 58, Clarion Island. (Type, No.

44388, Coll. Albatross.)



Jordan and Evermann. Fishes of North America. 739

1090. EXOCCETUS LINEATUS, Cuvior & Valenciennes.

Head 4*; depth 6|. Anal short, its rays I, 10; dorsal 13. Second ray
of pectoral divided, the first ray f length of longest. Head rather

pointed, the interorbital area flat; snout 4 in head; eye 3&. Pectoral

extending to base of last anal ray ;
ventrals reaching nearly as far, their

insertion midway between base of caudal and edge of preopercle. Dark
lines on sides of back conspicuous only where scales have been rubbed

off, not forming an important feature of coloration
;
fins mostly dusky;

ventrals with faint dusky shades; anal with an obscure dark shade;
dorsal and caudal somewhat dusky, but unmarked. Close to Exoccetus

heterurus, distinguished by the more backward position of the ventrals.

Tropical Atlantic, recorded from Corea, the Canaries, Madeira, and Ber-

muda. The above description from the original type, 16 inches long,

from Corea. (lineatus, streaked.)

Exoccetus lineatus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xix, 92, 1836, Corea; Canaries;

GiiNTHER, Cat., vi, 287, 1866; GOODE, Bull. U. S. Nat. Mus., v, 76, 1876; JORDAN, Proc. U. S.

Nat. Mus., 1886, 528.

1091. EXOCCETUS CYANOPTERUS, Cuvier & Valenciennes.

D. 12; A. 11. Second ray of pectoral divided, the first f length of fin.

Snout pointed; interorbital area transversely concave. Snout 3 in

head
; eye 31 ;

tail strong ;
dorsal moderately high, its base longer than

that of the rather short anal. Insertion of anal considerably behind

that of dorsal. Pectoral extending beyond tips of last ray of dorsal and
anal. Ventrals not quite to the base of the last ray. Insertion of ven-

trals midway between base of caudal and edge of preopercle. Fins all

pale, except a round black blotch, about as large as eye, on tips of mid-

dle dorsal ray ;
ventrals white. Coasts of Brazil and Caribbean Sea

;

not common
;
close to Exoccctus bahiensis, and perhaps not even distinct

;

also recorded from James Island of the Galapagos. The anal rays are less

numerous in E. bahiensis than in the original type of E. cyanopterus, from

which the above account is taken. (Kvdveoc, blue; Trrrpov, fin.)

Exoccetus cyanopterus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xix, 98, 1846, Bahia; Rio de

Janeiro; GUNTHER, Cat., vi, 294, 18C6; JORDAN, Proc. U. S. Nat. Mus., 1886, 528; JORDAN

& BOLLMAN, Proc. U. S. Nat. Mus., 1889, 180.

ExoccKtns albiduclylus, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 167, Caribbean Sea; errone

ously ascribed to Panama.

1092. EXOCCETUS BAHIENSIS, Ranzani.

Head 5i; depth 6* with caudal. D. 13; A. 9-10; scales 50.

Length of snout * of that of eye, which is 3i in head
; pectorals reach-

ing end of dorsal, ventrals to middle of anal
;
insertion of ventrals mid-

way between end of snout and extremity of upper caudal lobes
;
dorsal

of moderate height, its origin far in advance of that of anal. Coloration

of the pectorals uniform; dorsal with a large dark blotch. (Giinther.)

Tropical seas, north to Cuba, where it seems to be the commonest of the

flying-fishes; not examined by us. (Name from Bahia.)
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Exoccetus bahiensis, RANZANI, Nov. Comm. Ac. Sci. Inst. Bonon., v, 1842, 362, pi. 38, Bahia;
GUNTHER, Cat., vi, 293, 1866; POEY, Synopsis, 384, 385, 1868; LUTKEN, Vid. Medd. Naturh.

Foren., 402, 108, 1876.

Exoccetus vermiculatus, POEY, Memoriae, n, 300, 1861, Cuba.
Exoccetus spilonotopterus, BLEEKEB, "Nederl. Tydschr. Dierk., in, 113, 1863," Sumatra.
? Exoccetus parrse, POEY, Synopsis, 385, 1868, Cuba; description insufficient; taken from an old

drawing.

1093. EXOCCETUS CALIFORNICUS, Cooper.

(GREAT FLYING-FISH; VOLADOR.)

Head 5; depth 6. D. 12; A. 10; scales 58
;

vertebrae 33 -f- 16 = 49.

Body stoutish. Lower jaw rather the longer ;
both jaws with minute

teeth. Eye large, rather longer than snout, 3 in head, nearly equal to the

diameter of the slightly concave interorbital space. Pectoral fin reach-

ing past the dorsal and falling just short of the caudal
;
second ray of pec-

toral divided, the third longest ;
ventrals about reaching middle of anal,

their length 3f in body, their insertion midway between middle of opercle

and base of caudal. Anterior rays of dorsal half the length of the head
;

43 rows of scales between occiput and dorsal, 7 between the dorsal and

the lateral line. Steel blue above and on both sides, belly abruptly sil-

very ; pectorals blackish, with the posterior edge paler ;
an obscure

oblique pale band across lower part ;
caudal plain dusky; ventrals pale,

partly dusky ;
dorsal rather pale, with a dusky blotch above. Length

18 inches. Southern California, Point Concepcion to Cape San Lucas,

very abundant in great schools in summer about the Santa Barbara

Islands. It is not known whither it retires in winter, as it has not been

seen outside of California, it being the only species known in the Eastern

Pacific north of Cape San Lucas. It is probably the largest of the flying-

fishes and has the greatest power of movement in the air. An excellent

food-fish, sometimes taken by the thousand off Santa Barbara.

Exoccetus californicus, COOPER, Proc. Gal. Ac. Sci., in, 1864, 93, fig. 20, Santa Catalina Island;

GUNTHER, Cat., vi, 295, 1866; JORDAN & GILBERT, Synopsis, 379, 1883; JORDAN & MEEK,
I. c.,15.

1094. EXOCCETUS CALLOPTERUS, GUnther.

Head nearly 4 in length (to base of caudal); depth 5. D. 11 or 12; A.

8 to 10. Anal fin short, its base | to length of base of dorsal ;
its insertion

behind first ray of dorsal
;

its rays 9 or 10
;
second ray of pectoral divided

(first simple); third and fourth rays longest; pectoral fins covered with

small, round, dark spots, the edges paler ;
ventral fins pale, the middle

rays grayish, obscurely spotted ;
other fins pale. Pectoral fins reaching

to end of dorsal
;
ventral fins inserted midway between preopercle and

base of caudal, their tips reaching nearly to base of anal; dorsal fin

rather high, its anterior rays about half length of head. Scales 46, 34

before the dorsal fin, and 9 between lateral line and dorsal fin. Snout obtuse

and depressed, f diameter of eye, which is 3 in head, and less than width
of interorbital space, which is slightly concave. Length 10 inches. A
beautiful little flying-fish, common at Panama, but not yet seen elsewhere.

(KuAAof, beauty ; Trrepov, fin.)

Exoccetus calloptents, GUNTHER, Cat., vi. 292, 1866, Panama, (Coll. Capt. Dow); GUNTHER,
Fishes Central Amer., 479, pi. 83, 1869

; LUTKEN, Vid. Medd. Naturh. Foren., 401, 107,

1876; JORDAN & GILBERT, Bull. U. S. Fish Comm., n, 1882, 109; JORDAN & MEEK, I. c., 65.
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1095. EXOCCETUS GIBBIFRONS, Cuvier & Valenciennes.

Head 43
; depth 6. D. 12

;
A. 8. Body robust, little compressed. Head

rather short, interorbital area slightly concave, about i wider than eye ;

profile of snout convex, descending more abruptly than in any other of

our species, making a decided curve downward. Snout rather blunt, 4 in

head
; eye 3 in head

; maxillary 4| in head
; pectoral fins rather broad

and long, their length 1 in length of body; tips of pectorals reaching to

tips of last rays of dorsal. First ray of pectoral simple, its length 2.1- in

length of fin
;
second ray simple, about | longer than first ray ;

third ray

divided; fourth ray longest. Origin of ventrals midway between pos-
terior margin of eye and last caudal vertebra

; length of ventrals 2.9 in

length of body, their tips reaching to last ray of anal. Origin of dorsal

fin far in advance of the anal. Base of anal If in base of dorsal. Longest
dorsal ray 21- in head, longest anal ray about 3 in head. Lower lobe of

caudal about 3 in body ;
least depth of caudal peduncle 3^ in head.

About 25 scales in lateral line before ventrals, and about 30 scales before

dorsal
;
7 scales between lateral line and dorsal fin. Color brown above,

silvery below
;
on each scale on the upper part of the body is a darker

brown spot near its posterior extremity ;
this gives the appearance of a

dark-brown streak alonqr each row of scales
; pectorals uniformly colored,

same color as upper part of body ;
ventrals dusky, nearly black mesially,

the posterior part of the fin still darker
;
no dark markings on dorsal or anal

fins; caudal dusky, plain. Length 8 inches. Atlantic Ocean
;
two speci-

mens known, both examined by us
;
the specimen above described taken

by Samuel Powell at Newport, Rhode Island, the other the original type
in the Museum at Paris, (gibbus, gibbous ; frons, forehead.)

Exocaetus gibbifrons, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xijc, 118, 1846, Atlantic; JOR-

DAN & MEEK, I. c., 65; JORDAN, Proc. U. S. Nat. Mus., 1886, 528.

Order Z. HEMIBRANCHIL

(THE HEMIBRANCHS.)

Interclavicles developed. Gills pectinate. Post-temporal simple, not

furcate; supraclavicle quite small. Superior pharyngeal bones reduced

in number, the bones of the gill arches also reduced except in Gasterosteidce
;

inferior pharyngeals present, not united. Ventral fins abdominal or

subabdominal, joined to the interclavicle, or else detached from it

through partial atrophy of the shoulder girdle. Mouth bounded above by
premaxillaries only ;

shoulder girdle simple in structure. Basis of cra-

nium simple and without tube
;

four anterior vertebras more or less

elongate; snout usually more or less produced, the small mouth at its

end. A small group, well distinguished from the Percesoces and other

Telcocephali, from ancestors of which it is probably descended, differing
in the presence of the interclavicles and in the reduction of the shoulder

girdle and other structures. Its relations to the Lophobranchii are close,

the characters of the Lophobranchii being largely extremes of the same
modifications, (fat, half; /tfpuy^of, gill.)
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In the following analysis of families we adopt the arrangement of

families as given in Dr. Gill's valuable discussion of "the mutual rela-

tions of the Hemibranchiate fishes " in Proc. Ac. Nat. Sci. Phila., 1884, 154.

The osteological characters are largely taken from unpublished notes of

Mr. Cloudsley Rutter. We begin the series with the most general-

ized family.

a. Dermal armature absent, or developed only as plates on Bides or back; vertebrae numerous

(30 to 36) ; pubic bones connected with scapular arch
; spinous dorsal represented

by isolated spines.

b. Vertebrae anteriorly little enlarged; ventrals subthoracic, each with a sharp spine.

c. Branch iostegal rays three; ventrals with one soft ray each
;
snout conic or but

slightly tubiform. GASTEROSTEIDJE, xcvm.
cc. Branchiostegal rays four

;
ventrals with four soft rays each

;
snout tubiform.

AuLORHYNCHIDiE, XCIX.

II. Vertebrae anteriorly (first four) elongate ;
ventrals subabdominal or near middle

of body, without spines, but with 6 (or 5) soft rays.

d. Dorsal spines developed, weak
; body compressed, moderately long, with ctenoid

scales
;
no caudal filament. AULOSTOMID.E, c.

drf. Dorsal spines undeveloped ; body depressed or subcylindrical, very long, without

scales
;
caudal with the two middle rays produced into a long filament.

FlSTULARIIDjE, CI.

aa. Dermal armature superficial, developed anteriorly and especially about the back ;
four

anterior vertebrae much elongate ;
tail with its axis continuous with that of the

abdomen
; branchihyals and pharyngeals mostly present (fourth superior branchihyal

and first and fourth superior pharyngeals wanting) ; pubic bones not connected with

the scapular arch
;
a spinous dorsal fin developed. MACRORHAMPHOSID.E, en.

Family XCVIII. GASTEROSTEID^E.

(THE STICKLEBACKS.)

Body more or less fusiform, somewhat compressed, tapering behind to

a slender caudal peduncle. Head moderate, the anterior part not greatly

produced, but all the bones of the suspensory apparatus somewhat

lengthened. Mouth moderate, with the cleft oblique, the lower jaw
prominent ; maxillary bent at right angles and overlapping the premax-
illary at corner of mouth. Teeth sharp, even, in a narrow band in each

jaw ;
no teeth on vomer or palatines ; premaxillaries protractile. Pre-

orbital rather broad
;
suborbital plate large, often covering the anterior

part of the cheeks, forming a connection with the preopercle. Branchi-

ostegals 3. Gill * membranes broadly joined, free from the isthmus, or

* According to Mr. Rutter the gill formula is :
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not; gill rakers moderate or rather long. Opercles unarmed. Skin

naked or with vertically oblong bony plates ;
no true scales. Dorsal fin

preceded by two or more free spines; anal similar to soft dorsal, with a

single spine ;
ventral fins subabdominal, consisting of a stout spine and

one or two rudimentary rays. Middle or sides of belly shielded by the

pubic bones. Pectorals rather short, unusually far behind the gill open-

ings, preceded by a quadrate naked area, which is covered with shining
skin. Caudal fin narrow, usually lunate. Air bladder simple; a few

pyloric coeca. Vertebrae 30 to 35; anterior vertebrae little enlarged.
Genera 5

; species about 12. Small fishes inhabiting the fresh waters

and arms of the sea in Northern Europe and America
;
noted for their

pugnacity. They are exceedingly destructive to the spawn and fry of

larger fishes. " It is scarcely to be conceived what damage these little

fishes do, and how greatly detrimental they are to the increase of all the

fishes among which they live, for it is with the utmost industry, sagacity,
and greediness that they seek out and destroy all the young fry that

come their way." (Giinther.) Most of the sticklebacks build elaborate

nests which the male fish defends with much spirit. The species are

extremely variable, being apparently readily affected by changes in

surroundings. (Gasterosteidw, Giinther, Cat., I, 1-7, 1859.)

GASTEROSTEIN.B :
*

a. Pubic bones fully joined, forming a triangular or lanceolate plate on median line of

belly behind and between the ventral fins.

1. Snout moderately produced, not tubiform
;
caudal peduncle moderate

;
ventral not

far behind pectoral, its rays I, 1.

c. Gill openings confluent, the gill membranes forming a broad free margin across

the isthmus.

d. Dorsal spines 4 or 5, nondivergent, and nearly equally reclinable
;

skin

naked
;
tail not keeled. EUCALIA, 336.

dd. Dorsal spines 8 to 11, divergent ;
skin naked or nearly so

;
tail keeled.

PYGOSTEUS, 337.

cc. Gill openings restricted, the membranes mesially united to the isthmus
;

dorsal

with two free spines ;
skin mailed, partly mailed, or naked.

GASTEKOSTEUS, 338.

APELTIN^E :

aa. Pubic bones widely separated posteriorly, forming a bony ridge on each side of abdomen,
between which are the ventral fins

;
snout short.

e. Dorsal with four divergent spines ;
sides not mailed. APELTES, 339.

336. EUCALIA, Jordan.

Eucalia, JOBDAN, Man. Vert., Ed. i, 248, 1876, (inconslans).

Fresh-water sticklebacks, feebly armed, the skin not mailed, the dorsal

spines few and nondivergent, the gill membranes forming a free fold

across the isthmus
; pubic bones fully united. One species known,

(ei-, well; KaAid, nest, the species building nests, like other sticklebacks.)

* The subfamily Spinachiinse, with the snout much produced, subtubiform, the dorsal spines
about 15 and the pubic bones joined only at base, consists of the European species, Spinachia
spinachia (Linnajus). It is not rare in Northern Europe and has been once (probably by error
in labeling) ascribed to Newfoundland. See Sauvage, Kevision des Epinoches, 1874, 36.
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1096. EUCALIA INCONSTANS (Kirtland).

(BROOK STICKLEBACK.)

Head3; depth 4. D. IV-I, 10; A. I, 10; vertebrae 14+18= 32. Body
moderately elongate, little compressed, the caudal peduncle comparatively

stout, not keeled. Skin smooth, entirely destitute of dermal plates, the

skeleton plates covered by it. Innominate bone small, lanceolate, covered

by the skin. Space in front of pectorals small; thoracic processes very
slender and widely separated, covered by skin. Gill membranes somewhat
free posteriorly ; gill rakers short. Dorsal spines 4 or 5, low, subequal, in

a right line, a cartilaginous ridge running along the base of the fin; anal

spine similar to dorsal spines; ventral spines short and sharp, serrated.

Males in spring jet black, tinged with red anteriorly; females and young
olivaceous, mottled, and dotted with black. Length 2i inches. New York
to Kansas* and northward to the Saskatchewan (Swift Current, etc.

Eigenmann); in fresh waters only, and especially in small brooks; abun-
dant in the Great Lake region and south to central Ohio and Illinois, the

southernmost record being from Decatur County, Indiana. (W. P.

Shannon.) Very variable, (inconstans, variable.)

Gasterosleus incomtans, KIRTLAND, Bost. Journ. Nat. Hist., in, 1841, 273, brooks of Trumbull

County, Ohio.
Gasierosteus micropus, COPE, Proc. Ac. Nat. Sci. Phila., 1865, 81, Fort Riley, Kansas. (Coll.

Dr. Hammond.)
Gasterosteus globiceps, SAUVAGE, Hevision des pinoches, 35, 1874, North America.
Eucalia incomtans, JORDAN, Proc. Ac. Nat. Sci. Phila., 1877, 65; EIGENMANN, Proc. Ac. Nat. Sci.

Phila., 1886, 238.

Gasierosteus inconslans, JORDAN & GILBERT, Synopsis, 394, 1883.

Represented in central and western New York by

1096a. EUCALIA INCONSTANS CAYUGA Jordan.

Ventral spines as long as pubic bones (usually fin inconstans); pectoral

plate small, U-shaped (V-shaped in inconstans). Fin rays the same, the

size generally smaller. Known from about Ithaca and Syracuse, N. Y., in

small brooks and in the lakes.

Eucalia inconstant cayuga, JORDAN, Man. Vert., Ed. i, 249, 1876, Cayuga Lake, Ithaca, N. Y.

(Coll. Dr. B. G. Wilder.)

Represented in Lake Superior by

1096b. EUCALIA INCONSTANS PYG5LEA (Agassiz).

D. Ill or IV, I, 6
;
A. I, 6. Said to have the body shorter and deeper, the

rays different. Lake Superior. (Agassiz.) If this difference in fin rays
really exists, this may be a distinct species, (pygmceus, dwarf.)
Gasierosteus pygmseus, AGASSIZ, Lake Superior, 314, 1850, Lake Superior.

* Recorded from Sukkertoppen, Greenland, by Cope, Proc. Ac. Nat. Sci. Phila., 1865, 81. This
record needs verification. According to Cope, the Kansas form, micropus, is shorter and deeper
than mcomlans, with smaller postpectoral plate and weaker ventral spines.
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337. PYGOSTEUS, Brevoort.

Pygosteus (BREVOORT) GILL, Cat. Fishes East Coast N. A., 39, 1861; name only.

Pygosleus, GILL, Canadian Naturalist, n, 8, 1865, (occidentalis) .

Gasterostea, SAUVAGE, Revision des pinoches, 29, 1874, (pungitius).

This genus is characterized by the presence of 9 to 11 divergent spines

and by the weakness of its innominate bones. As in Eucalia, the gill

membranes form a broad fold across the isthmus. Vertebrae 14 -f- 18= 32.

Species 2, in northern regions, the following cosmopolitan ;
a second,

Pygosteus sinensis, Guichenot, from China. (nvyTj, pubic region; OGT'EOV,

bone.)

1097. PYGOSTEUS PUNGITIUS (Linnams).

(NINE-SPINED STICKLEBACK.)

Head 4; depth 5 to 6. D. VIII or IX-I, 9
;
A. I, 8. Body very slender,

somewhat compressed, tapering into the very long and slender caudal

peduncle, which is much depressed and strongly keeled, broader than

deep. No dermal bony plates along sides
;
small plates along bases of

dorsal and anal, and on caudal keel; skeletal plates not at all covered by
skin. Postpectoral plate well developed, striated. Head shortish, the

snout rather blunt. Eye large, longer than snout. Thoracic processes

well developed, widely divergent, forming a U-shaped figure. Bones of

skull granulate, its surface bones all weak. Dorsal spines moderate, the

anterior diverging to the right or left at various angles, the posterior more

nearly erect; anal spine large, larger than the dorsal spines; pubic bone

feeble, lanceolate, not carinated, its edges raised, its median part thin;

ventral spines moderate, serrulate, their length more than & that of the

head; caudal lunate, long and narrow. Gill rakers long and slender
; gill

membranes free from the isthmus posteriorly. Olivaceous above, profusely

punctulate, irregularly barred with darker; silvery below. Length
3 inches. Northern parts of Europe, and Atlantic coasts of America from

Long Island to the Arctic Sea, also in tributaries of the Great Lakes, and

northward to the Saskatchewan and Alaska, where it abounds in the

mountain lakes and streams
;
a widely distributed species, found in both

fresh and brackish waters, (pungitius, pricking.)

Gasterosteus pungitius, LINNAEUS, Syst. Nat., Ed. x, 296, 1758, Europe; after Gasterosteus aculeit

in dorso decem, AUTEDI; WALBAUM, Artedi Pise., 1792,446; GUNTHER, Cat., i, 6,1859; JORDAN
& GILBERT, Synopsis, 393, 1883.

Pygosteus pnngitius, EIGENMANN, Proc. Ac.Nat.Sci.Phila., 1886, 235.

Gasterosteus Isei-is, CUVIER, Regne Animal, Ed. 2, n, 170, 1829, streams of France.

Gasterosteus occidenlalis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., iv, 509, 1829, Newfound-
land; not G. occidentalis of LINNAEUS, which is an unrecognized species, probably of

Carangidse.

Gasterosteus concinnus,* RICHARDSON, Fauna Bor.-Amer., HI, 57, 1836, Saskatchewan River
and Great Bear Lake; DEKAY, N. Y. Fauna: Fishes, 68, 1842.

Gaslerosleus mainensisrf STOKER, Bost. Joiirn. Nat. Hist., i, 1837, 464, Kennebec County, Maine.

* The names coctnMS and j(e?>i(Zo.sM.s have been used for the fresh-water form of the northern
inland lakes, but a comparison of specimens from Calumet River, Illinois, with others from
Massachusetts shows no tangible difference. We have seen none with less than 9 dorsal spines.
Nor can we separate the American form called occidentalis from the European pungilius. Bean
records no difference between Hudson Bay specimens and those from Massachusetts.

f These two names may represent a distinct subspecies, mainentis, distinguished by the presence
of 7 free dorsal spines.
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Ga&terosteus nebulosus,* AGASSIZ, Lake Superior, 310, pi. 4, fig. 4, 1850, Lake Superior.

Gasterosteus dekayi, AGASSIZ, Lake Superior, 311, 1850, New York.

Gasterostem lotharingus, BLANCHARD, Poiss. France, 244, 186G, Gordon, Lorraine.

Gasterosteus breviceps, BLANCHARD, Poiss. France, 245, 1866, Caen, France.

Gaslerostea blanchardi,^ SAUVAGE, Kevision des pinoches, 32, 1874, New York.

Represented in Greenland and the far north by

1097a. PYGOSTEUS PUNGITIUS BRACHYPODA (Bean).

D. X-I, 10
;
A. 1, 10. Similar to P. pungitius, but the ventral spines very

short, their length a little less than that of head. Mountain streams and

lakes, about Baffins Bay ;

*
locally abundant

;
not seen by us. (/3pa;t^r,

short; TTOV^, foot.)

Gaslerosleus pungitius brachypoda, BEAN, Bull. IT. S. Nat. Mus., xv, 129, 1879, Oosooadlin Moun-

tain, Cumberland Gulf, Greenland. (Type, Nos. 21738, 21766, etc. Coll. Kumlein.)
JORDAN & GILBERT, Synopsis, 394, 1883; EIGENMANN, I. c., 236.

338. GASTEROSTEUS (Artedi) Linnaeus.

(STICKLEBACKS.)

Gasterosteus (ARTEDI) LINNAEUS, Syst. Nat., x, 1758, 489, (aculeatus).

Gasteracanthus, PALLAS, Mem. Ac. St. Petersb., in, 325, 1811, (catapliractus).

Leiurus, SWAINSON, Nat. Hist. Class'n Fishes, n, 242, 1839, (gymmirus).

Sticklebacks with the innominate bones coalescent on the median line

of the belly, behind and between the ventral fins, forming a triangular or

lanceolate plate. Gill membranes united to the isthmus. Tail slender,
and usually keeled. Skin variously covered with bony plates. Dorsal

spines 3 in number, strong, with nondivergent bases. Species numerous.

Fresh waters and shores of all northern regions ;
the species highly varia-

ble, those found in the sea usually with the body completely mailed, the

fresh and brackish water forms variously mailed or even altogether naked.

It is probable that the reduction in armature is in some degree connected

with life in fresh waters. It is also probable that the partially naked
fresh-water forms of Europe and northeastern and northwestern America

have been in each case derived from the mailed marine forms of the same

region. In Europe, the mailed and partly naked forms are scarcely sep-

arable as varieties. In western America, the division is better established,

and the naked and partially naked forms seem definable as distinct spe-

cies, each with large variation within its range, (yaar^p, belly ; OGTEOV,

bone.)

a. Species of the eastern Atlantic, robust, with short dorsal spines, each one when depressed
not reaching the next. ACULEATVS, 1098.

aa. Specie of the western Atlantic, more slender, with longer spines. BISPINOSUS, 1099.

aaa. Species of the eastern Pacific, robust, the marine forms with long spines.

b. Species marine, the body wholly mailed, the plates well developed throughout.

CATAPHRACTUS, 1100.

W>. Species of fresh or brackish waters, not wholly mailed, or with the posterior plates

very small. WILLIAMSONI, 1101.

* The common Alaskan form referred by Dr. Bean to this subspecies, seems to be nearer the
typical pungitiiis, having the ventral spines nearly half length of head.
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1098. GASTEROSTEUS ACULEATUS, Linnaeus.

(EUROPEAN STICKLEBACK; BURNSTICKLE.)

Head 3 to 3^ ; depth 4
; eye 3f to 4

;
snout 3. Body rather stout, head

short, snout short, mouth oblique, maxillary not reaching eye ;
caudal

peduncle depressed, keeled or not. Dorsal spines short and stout, usu-

ally a little shorter than snout and strongly serrate
;
ventral spines about

as long as from tip of snout to pupil, serrate on each side, and with strong
basal cusp; ventral plate broad and long, longer than ventral spines or

about as long as snout and eye; processes from shoulder girdle widely

divergent inclosing a large triangular area. Lateral armature variable,

the plates 6 to 32, usually none on caudal peduncle ;
in fresh-water speci-

mens caudal keel generally present but fleshy ;
in unarmed specimens the

posterior plates when present on the caudal peduncle are much reduced in

size. The variation in the sticklebacks of Europe is very great, as was

pointed out by Day* some years ago. This is also shown by the studies

which Dr. Boulenger has recently made of the sticklebacks of England.
The various partly naked forms are not susceptible of definition even as

varieties. Coasts and streams of northern Europe; abundant. We
include this form in the present memoir on the supposition that the mailed

form in Greenland, Gasterosteus loricatus, Reinhardt, belongs to it. (acu-

leatus, spined.) (Eu.)

Gasterosteus aculeatm, LINNAEUS, Syst. Nat.. Ed. x, 1758, 489, Europe; completely mailed.

Gasterosteus trachurus, CUVIEB & VALENCIENNES, Hist. Nat. Poiss., iv, 481, 1829, France; com-

pletely mailed; 31 plates.

Gasterosteus ponticus, NORDMANN, in Demidoff, Voy. Russ. Merid., HI, 357, Tauria and Black

Sea; plates fewer than in aculealus.

Gasterosteus semiarmatus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., iv, 493, 1829, Havre; 14

plates.

Gasterosteus semiloricaius, CUVIER & VALENCIENNES, Hist. Nat. Poiss., iv, 494, 1829, Baillon; 13

plates.

Gaslerosteus leiurus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., iv, 481, 1829, Seine; 6 plates.

t Gasterosteus loricatus, REINHARDT, Fauna Grcenlandica, 32, 37, 1837, Greenland; fully armed;

may be G. bispinosus.

Gasterosteus bailloni, BLANCHARD, Poissons des eaux douces de France, 231, 1866, Abbeville.

Gasterosteus neustrianus, BLANCHARD, Poissons des eaux douces de France, 220, 1866, Harfleur;

armature interrupted.

Gasterosleus argentissimus, BLANCHARD, Poissons des eaux douces de France, 232, 1866, Avignon;
6 plates.

*Dr. Francis Day observes: "It appears remarkable how many species of sticklebacks have
been named, outnumbering even those of the Salmonidse of the fresh waters, and it becomes a
first consideration whether any general principles are perceptible in the distribution of these

species or varieties. It is in the ocean more than in fresh waters that we must seek the spiny-

rayed fishes; and similarly it is on the seaboards or skirts of the ocean that we must look for

sticklebacks in which the armature of the sides is most developed (as in the variety trachurus),
while such as have the free portion of the tail unarmed are farthest inland or on elevated pla-

teaus; while in the center of Ireland I have captured examples of G. pumjitius in which the arma-
ture had so decreased that the ventral spine waa entirely absent. It has been pointed out (Phil.

Mag., 1834, v, p. 299) that the variety on the continent with the shortest spine or the most
defenseless form, conies from Tuscany, and is peculiar to still waters, where it would have the
fewest enemies, and here it attains to a great size. Taking large numbers of Irish specimens I

found considerable differences in the length of the ventral spines and pubic plates, conclusively

showing that such characters afford no reliable data.
" Heckel and Kner, in their account of the fishes of Austria, did not admit the foregoing to be

more than varieties differentiated by the development of the lateral scutes or plates, which they
found varied in number between 3 and 28.'' Day.



748 Bulletin 47, United States National Museum.

Gasterosteus elegans, BLANCHAKD, Poissons des eaux douces de France, 234, 1866, Cadillac and

Langou; 6 plates.

Gasterosteus argyropomus, CUVIEK & VALENCIENNES, Hist. Nat. Poiss., iv, 498, 1829, Florence; 3

plates.

Gasterosteus brachycentrus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., iv, 499, 1829, Florence; 4

plates.

Gasterosteus letracanthus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., iv, 499, 1829, Florence; 4

plates; 4 dorsal spines.

Gasterosteus algeriensis, SAUVAGE, Revision des pinoches, 17, 1874, Algiers; 6 plates.

Gasterosteus islandicus, SAUVAGE, Revision des pinoches, '20, 1874, Iceland; 5 plates.

Gasterosteus gymnurus, CUVIER, Regne Animal, Ed. 2, n, 170, 1829,

Gaslerosteus tpinulosm, JENYNS & YARRELL, Manual, 350, Edinburgh; 4 dorsal spines.

Gasterosteus aculeatus, JORDAN & GILBERT, Synopsis, 395, 1883.

1099. GASTEROSTEUS BISPINOSUS, Walbaum.

(COMMON EASTERN STICKLEBACK.)

Head 3i ; depth 4|. D. II-T, 13
;
A. I, 9

j
lateral plates 33. Head rather

long. Caudal peduncle very slender, covered with plates similar to those

on the body, and provided with a conspicuous keel. Processes from

shoulder girdle below, covering most of the breast, leaving a narrow
naked area between them. Opercle finely striate. Large rugose bony
plates on each side of base of dorsal spines, the latter joined to them by
a hinge and capable of being firmly set, like the spines, of catfish.

Naked area in front of pectorals large ; pelvic bone lanceolate
;
ven-

tral spine with a basal cusp ; spines all serrate, those of anal and soft

dorsal small. Dark greenish above ;
sides silvery, or yellow ; membranes

of ventrals often red. Length 4 inches. The stickleback of the east

coast of North America seems to differ from the European Gasterosteus

aculeatus in having higher spines and more slender body. The dorsal

spines when depressed each extends beyond the base of the next. In other

respects G. Uspinosus does not differ materially from G. aculeatus. The

typical marine form has the body fully plated as in the marine form of G.

aculeatus
;
its partly naked fresh-water varieties (atlcinsii, cuvieri, wJieatlandi}

are better defined than those of G. aculeatus, and are less abundant, being
still rare in collections. Labrador to New Jersey, near the coast, in salt

water
; very common in New England. (Ms, two : spinosus, spined.)

Two-spined Stickleback, PENNANT, Arctic Zoology, n, 385, 1784; after FORSTEU; no locality

specified.
Gasterosteus bispinosus, WALBAUM, Artedi Pise., 450, 1792; after PENNANT; said to be " New

York," but more likely Hudson's Bay ;
JORDAN & GILBERT, Synopsis, 395, 1883.

Gasterosteus biaculeatus, SHAW, Zool., iv, COS, 1839; after PENNANT, as above; STOKER, Hist. Fishes

of Mass., 88, plate vnr, figs. 2 and 3, 1867.

Represented in the rivers of Maine and Quebec by

1099a. GASTEROSTEUS BISPINOSUS ATKINSII (Bean).

Head 3
; depth 4f ; eye 3J ;

snout 3, a little greater than eye, pointed ;

mouth oblique, maxillary shorter than eye. D. II-1, 12
;
A. I, 8. Lateral

plates variable, usually from 10 to 22 in number, the posterior ones small
and weak

;
caudal peduncle depressed, keel usually developed. First and
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second dorsal spines long and slender, about as long as from tip of snout to

pupil, slightly serrate
; pectoral spine also long and slender, nearly as

long as snout and eye, strongly serrate, and with cusp at base on outer

side
;
ventral plate long and narrow, about as long as the ventral spines.

Pectoral plate broad and deep. Upper part of body dark
;
more or less

distinct, dark cross bands on posterior part of body, darkest on caudal

peduncle; base of caudal fin Avith a black bar; under parts silvery

except on caudal peduncle, where there are a few dark punctulations.

Quebec ;
Maine. (Named for Mr. Charles G. Atkins, Supt. U. S. Fish

Commission Station, Craig Brook, Maine.)

Gaslerostens atkinsii, BEAN, Proc. U. S. Nat. Mus., 1879, 67, Schoodic Lakes, Maine. (Type,

No. 22492. Coll. Atkins.)

Represented along the Atlantic Coast in brackish water from Newfound-

land to Cape Cod by

1099b. GASTEROSTEUS BISPINOSUS CUYIERI (Girard).

Head 4
; depth 5

; eye 34. D. II-I, 12
;
A. I, 8. Body slender and com-

pressed. Anterior part of body with four lateral plates, the first one

largest ; posterior half of body naked. Tail keeled. Smooth space in

front of the pectoral large and subcircular. Posterior processes from the

shoulder girdle strong, divergent, leaving a naked space between them
;

mouth small and oblique, the maxillary not reaching eye; dorsal spines

long, acute, and serrate, about as long as distance from tip of snout

to pupil ;
ventral spines slender, as long as snout and eye ; they also are

serrate and provided with a cusp at the base
;
ventral plate long and nar-

row, as long as from tip of snout to posterior edge of preopercle. Color

uniform, grayish brown on head, back, and posterior half of body ; neck,

opercle, and naked space in front of pectorals silvery, minutely dotted

with brown. (Girard.) East coast of North America from Labrador to

Massachusetts, in fresh or brackish water, not common except northward.

(Named for Baron Georges Leopold Chretien Fre'de'ric Dagobert Cuvier,

1769-1832, the father of comparative anatomy and, therefore, of classifi-

cation in ichthyology.)

f Gasterostem dimidiatus, REINHARDT, Fauna Groenlandica, 32, 37, 1837, Greenland ; may be aform

of G. aculeatus.

Gasterosteus cuvieri, GIRARD, in Storer's Fishes of Nova Scotia and Labrador, 254, plate vii, fig.

1, 1849, Bras d'Or, Red Bay, Labrador.

Gasterosteus wheatlandi, PUTNAM, Proc. Essex Inst., v, 4, 1867, Nahant; EIGENMANN, I. c., 246.

1100. GASTEROSTEUS CATAPHRACTUS (Pallas).

(ALASKA STICKLEBACK
;
SALMON KILLER.)

Head 3 to 3i ; depth 4 to 4* ; eye 3J = snout. D. II-I, 12
;
A. 1, 8. Body

slender, compressed ;
head small and pointed, mouth oblique, maxillary

not reaching eye; caudal peduncle depressed, keeled. Processes from

shoulder girdle slightly divergent, leaving a narrow naked area on breast
;

naked area in front of pectorals long and deep. Dorsal spines long and

slender, the length equaling distance from snout to pupil ;
third dorsal

and anal spines very small, curved
;
ventral spines long, slender, as long
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as snout and eye, or even longer in some specimens; serrate at base and

with basal cusp ;
ventral plate as long as spine in many specimens, nar-

row, the greatest width 2 to 2i in length. Lateral armature complete,

the plates gradually reduced in size posteriorly, forming a distinct caudal

keel. Dark grayish or bluish black above, silvery below, with a few dark

punctulations, thickest on caudal peduncle and near tip of ventral spines.

San Francisco to Alaska and Kamchatka; very abundant northward;

rarely or never entering fresh water. Very close to Gasterosteus Mspinosus,

and only distinguishable by the more robust form
; probably both of them

to be regarded as geographical subspecies of Gasterosteus aculeatus, and

perhaps not really recognizable at all. (/earu^pa/crof , cataphractus, mailed.)

Gasteracanthus cataphractus, PALLAS, Mem. Acad. Petersb., in, 325,1811, Kamchatka.
Gasterosteus obolarius, CUVIER & VALENCIENNES, Hist. Nat. Poise., iv, 500, 1829, Kamchatka.
Gasterosteus insculptus, RICHARDSON, Last Arctic Voyage, 10, piato xxv, figs. 1, 2, and 3, 1854,

Northumberland and Puget sounds.
Gasterosteus serratus, AYRES, Proc. Cal. Acad. Sci., 1855, 47, San Francisco; SAUVAGE, Revision

des tipinoches, 13, 1874.

Gasterosteus inlermedius, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 135, Cape Flattery.
Gasterosteus aculeatus cataphractus, JORDAN & GILBERT, Synopsis, 396, 1883.

1101. GASTEROSTEUS WILLIAMSONI, Girard.

Head 3J to 3^ ; depth 3^ to 4
; eye 3i to 4

;
snout= eye. Dorsal II, I,

10
;
anal I, 8. Body short and deep, not especially compressed ;

head

small
;
mouth small, not quite as obliqua as in var. microcephalus ;

maxil-

lary not reaching eye ; caudal peduncle deep and stout, not keeled. Pro-

cesses from shoulder girdle widely divergent, inclosing a large triangu-

lar area. Naked area in front of pectoral narrow. First and second

dorsal spines very short and weak, li to 2 in distance from tip of snout

to pupil, the first not reaching the second when depressed, and the

second falling far short of the third
;
ventral spines short and stout,

about equal to snout, broadened at base, serrate on outer side, cusp
sometimes present ;

ventral plate broad, longer than spines, about as

long as snout to posterior edge of pupil. Sides nearly always without

armature, occasionally 2 or 3 anterior plates developed, which is accom-

panied by a greater development of the dorsal and ventral spines.

Dusky, sides paler and mottled. Males with the head bright coppery
red. This description is based upon numerous specimens collected in

Santa Ana River, at Colton, California, by Dr. Charles H. Gilbert.

Fresh-water streams of southern California
; locally very abundant,

replacing microcephalus inland
;
Williamson Pass ; San Bernardino (Rosa

Smith). This form is apparently derived from G. microcephalus, and is

usually well distinguished. (Named for Lieut. R. S. Williamson, a mem-
ber of the United States Pacific Railroad Survey, by whom the species

was first obtained.)

Gasterosteus williainsoni, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 133, Williamson Pass,* Cali-

fornia; (Coll. Lieut. Williamson); GIRARD, Pacific R. R. Surv., x, 93, 1858; SAUVAGE, Revi-

sion des fipinoches, 25, 1874; ROSA SMITH, Proc. U. S. Nat. Mus., 1883, 217; f EIGENMANN,
I. c., 247.

*This pass is not recognized on the maps, but it is near the present village of Saugus, Ven-
tura County, California.

f Specimen said to have come from an artesian well at San Bernardino, California.
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Represented in coastwise streams of California and northward by

HOla. GASTEROSTEUS WILLIAMSONI MICROCEPHALUS (Girard).

(CALIFORNIA STICKLEBACK.)

Head 3 to % ; depth 3 to 3f ; eye 4
;
snout 3*. Dorsal II-I. 11

;
anal

I, 8. Body short, deep, moderately compressed. Caudal peduncle rather

deep, not compressed, nor evidently keeled. Processes from shoulder

girdle below widely diverging, leaving a triangular area on breast;
naked area in front of pectorals smaller than in cataphractus. Dorsal

spines stout, about as long as from tip of snout to pupil ;
third dorsal

spine and anal spine small
;
ventral spines stout, about equaling distance

from tip of snout to posterior rim of orbit, strongly serrate on outer

side and with a distinct basal cusp ;
ventral plate shorter and broader

than in cataphractiis, about half as wide as long. Lateral armature

variable
; plates usually 5 or 6, but sometimes completely armed with 25

or 26
;
all intermediate numbers occasionally found, the anterior plates

large, these followed by smaller ones; the posterior half usually
unarmed

;
often the plates are reduced to one or two, or even entirely

absent, especially in brook specimens ;
often again the whole length of

the body is provided with plates, the posterior ones quite small, consid-

erably smaller than corresponding plates in cataphractus, but forming a

distinct keel. Usually specimens from the same stream are alike or

nearly so, the variously armed forms having the nature of local varieties.

The fully armed variety abounds in San Gregonio Creek, Pilarcitos Creek,
and other streams of the west slope of the Sierra Morena, on the San Fran-

cisco peninsula. Olivaceous, silvery below
;

skin thickly punctulate ;

males blackish in spring, with coppery or golden luster. Pacific Coast

of the United States, in streams and brackish waters
;
abundant south-

ward, ranging from Alaska to Todos Santos in Lower California. Proba-

bly an offshoot from Gasterosteus cataphractus, but now apparently entirely

differentiated. We have seen no intermediate forms, the fully mailed

examples having smaller plates
* than in Gasterosteus cataphractus. (/uxpdf,

small
; /ee^aAjy, head, but the head is unusually large for a stickleback.)

Gasterosteus microcephalm, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 133, Four Creek (Kaweah

River), a tributary of Tule Lake (Tulare Lake) San Joaquin Valley, California; JORDAN
& GILBERT, Synopsis, 395, 1883.

Gasterosteus plebeius, GIRARD, and Gasterosteus inopinatus, GIRARD, I. c., 147, Presidio,
California.

Gasterosteus pugettl, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 135, Fort Steilacoom; Puget
Sound.

* " In Gasterosteus microcephalu.*, the number of lateral plates varies from to 25 (excluding the

keel). Where the larger number is present, they extend from the head to the keel on the cau-
dal peduncle. When only the smaller number, they are above the ventral fins. The posterior
plates are more likely to be absent than the anterior ones. The variations do not seem to bear

any relation to the character of the stream, for in one of two similar streams 06 'per cent, were
fouud to be fully plated, while in the other none had more than seven plates. In another
stream an equal number of each sort was taken. The number bears no relation to age. The
caudal keel is, with scarcely an exception, confined to the fully mailed individuals." (Cloudsley
Butter, MS.)
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339. APELTES, De Kay.

Apeltei, DE KAY, New York Fauna: Fishes, 67, 1842, nomen nudum, (quadroons).

Apeltes, JORDAN, Man. Vert., Ed. i, 249, 1876, (quadracus; genus characterized).

Body moderately elongate, somewhat compressed, the back elevated at

the beginning of the soft dorsal fin, thence declining in nearly a straight
line to tip of snout. Tail very slender, not keeled. No bony dermal

plates ;
the skin naked. Innominate bones not joined on the median line

but separated, forming a bony ridge on each side of the abdomen, below

which the strong ventral spines are depressible. Chest mostly bony ;

bare area in front of pectorals small, but distinct. Gill rakers rather

short. Gill membranes attached to the isthmus, without free edge.
Free dorsal spines 3, strong, the first the longest, directed to one side

;

the next two directed toward the other side at different angles ;
attached

spine of dorsal arid anal well developed ;
a bony ridge on each side of

the spinous dorsal. American, (a, privative ; Tre/lr??. shield.)

1102. APELTES QUADRACUS (Mitchill).

Head 4
; depth 4. D. III-I, 11

;
A. I, 8. Trunk oblong ;

head pointed;
caudal peduncle very long and slender, not keeled, about 5 in length.
Mouth small, horizontal

; maxillary not reaching to eye ;
teeth slender,

in a single series. No bony dermal plates along sides. Scapula forming
a small granulated postopercular plate. Innominate bones wide apart ;

the area between them flat, so that a section of the fish is triangular.
Gill membrane broadly united to the isthmus. Free dorsal spines diver-

gent; the spines slender, pointed, slightly serrate; distance between
first and third spine much less than that between third and fourth

;
the

first extending beyond base of third
;
caudal long, narrow

;
anal similar

to soft dorsal and coterminous with it
;
its spine under third ray of dor-

sal
;
ventral spines strong, subterete

;
serrate on both edges and covered

by skin to near tip ;
when the ventral spines are set they point almost

sidewise, when depressed they lie along inside of innominate bones.

Brownish olive above, mottled with darker
; silvery below

;
male almost

black
;
ventrals with the membrane red in spring. Length 1| to 2

inches. Maine to New Jersey, in salt water; very abundant northward.

(quatuor, four
; acus, spine.)

Gasterosteus quadracus, MiTCHiLL, Trans. Lit. and Phil. Soc., I, 1815, 430, New York; GUNTHER,

Cat., i, 7, 1859.

Gasterostem apeltes, CUVIER & VALENCIENNES, Hist. Nat. Poiss., iv, 505, 1829, no locality.

Gasterosteus millipunciatus, AYRES, Bost. Journ. Nat. Hist., 1842, 294, Old Man's Harbor, Long
Island.

Apeltes quadracus, JORDAN & GILBERT, Synopsis, 396, 1883; EIGENMANN, I. c.,242.

Family XCIX. AULORHYNCHID^.

Body elongate, nearly cylindrical, with a very slender, depressed caudal

peduncle. Skin naked, with a few series of partly concealed plates.
Mouth terminal, small, at the end of a tube which is about as long as the
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rest of the head, its base formed of the lengthened symplectic quadrate
and pterygoid ;

teeth very small
; premaxillary forming most of margin

of mouth, the maxillary exposed at the corner. Branchiostegals 4. Gill*

membranes slightly connected, free from the isthmus. Dorsal fin with

many small, low, free spines, each of which is depressible in a groove; soft

dorsal short, elevated in front
;
anal similar to the second dorsal, preceded

by a single spine ;
caudal fin small, forked. An oblong, naked area in front

of the pectorals. Ventrals subthoracic, very close together, inserted

somewhat behind pectorals, I, 4. Vertebra? 25 -{-29, those behind anal

exceedingly compressed. Anterior vertebra? little enlarged. Genera 2;

(Aulorhynchus and Aulichthys); species 2. Small fishes of the North

Pacific, very close to the sticklebacks, intermediate between them and
the trumpet-fishes, (Aulorhynchidce, Gill, Proc. Ac. Nat. Sci. Phila., 1862,

233.)

a. Skill of head naked
; pectoral fins emarginate. AULORHYNCHTJS, 340.

340. AULORHYNCHUS, Gill.

Aulorh/incJius, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 169, (flavidus).

Auliscops, PETERS, Berliner Monatsberichte, 1866, 570, (spinescens).

Body very long and slender, almost cylindrical; caudal peduncle elon-

gate, tapering, much depressed, especially posteriorly. Skin naked, with

a series of small, rugose shields, one on each side of the lateral line, a

dorsal row to which the spines are attached, and a row on the lower edge
of caudal peduncle. These plates closely resemble the dorsal plates, having
a groove through the middle in which for a short distance behind the anal

there lies a fin ray, besides small pores, probably mucous pores. Lateral

line present. Head not mailed. Mouth small, horizontal, at the end.of
a tube which is slightly longer than the rest of the head. Premaxillary
bones much expanded, with long and slender processes; lower jaw pro-

jecting, with a flap at symphysis. Teeth in the jaws rather sharp, almost

in one series; palate toothless. Dorsal spines numerous, entirely sepa-

rate, equal and very short, the first inserted above the pectorals; dorsal

and anal fins posterior, nearly equal, oblong, elevated in front; caudal

fin small, emarginate ; pectoral fins emarginate, the upper and lower rays

longest ;
ventrals not much behind pectorals, each with 1 spine and 4 rays.

,
a tube; /uvy^oc, snout.)

The gill formula is as follows according to Mr. Kutter:
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1103. AULORHYNCHUS FLAVIDUS, Gill.

Head 4; depth 16. D. XXV-9; A. 1, 9; V. I, 4. Gill rakers slender. Dorsal

spines minute, much shorter than pupil. Caudal peduncle longer than

head. Tawny, with about 20 darker cross blotches on the back
; minutely

punctulate above; opercula and antepectoral region with bright golden
or coppery luster, bordered above by a blackish baud. Coast of Cali-

fornia from San Nicolas Island and Monterey northward to Sitka, Alaska
;

rather rare
;
a curious little fish, like a stickleback in structure, but with

the produced snout of Fistularia. (flavidus. yellowish.)

Aulorhynchusflavidus, GILL, Proc. Ac. Nat. Sci.Phila., 1861, 169, Coast of Washington. (Coll.
Dr. Kennerly); STEINDACHNER, Ichth. Beitr., v, 153, 1876; JORDAN & GILBERT, Synopsis,

391, 1883.

Auliscops spinescens, PETERS, Berliner Monatsber., 570, 1866.

Family C. AULOSTOMIDJE.

(THE TRUMPET-FISHES.)

Body compressed, elongate, covered with small ctenoid scales. Lateral

line continuous. Head long; mouth small, at the end of a long, com-

pressed tube. Lower jaw prominent, with a barbel at the symphysis.

Premaxillary feeble, not protractile ; maxillary broad, triangular, with a

supplemental bone. Teeth minute, in bands, on lower jaw and vomer.

Branchiostegals 4. Gills 4, a slit behind the fourth. Pseudobranchise

well developed. Gill rakers obsolete. Gill membranes separate, free from

the isthmus. Air bladder large. Spinous dorsal present, of 8-12 very
slender free spines; soft dorsal and anal rather long, similar, posterior,

with 23 to 28 rays each; caudal small, rhombic, the middle rays longest,

but not produced into a filament
;
ventrals abdominal, of 6 rays, all artic-

ulated; pectorals broad, rounded, the space in front of them scaly. First

four vertebrae elongated. Two pyloric cceca. A single genus, with two

species, found in tropical seas. (Fistularildce, part, genus Aulostoma, Giin-

ther, Cat., m, 535-538, 1861.)

341. AULOSTOMUS, Lacepede.

Aulosiomus, LACEPEDE, Hist. Nat. Poiss., v, 357, 1803, (chinensis).

Aulostoma, SCHLEGEL, Fauna Japonica, 320, 1842; change of spelling.

Polypterichthys, BLEEKER, Ternate n, 608, (valentini = chinensis).

Solenostomm, GRONOW, Cat. Fishes, Ed. Gray, 146, 1854, (chinensis).

Characters of the genus included above. (avAdf, tube; aro^a, mouth.)
a. Base of soft dorsal and anal not black; each fin with a black band parallel with its base.

b. Eye 2 to 2% in postorbital part of head; ground color reddish; silvery lateral streaks

not all below lateral line. MACULATUS, 1104.

bb. Eye 3% in postorbital part of head; groundcolor brown; lateral silvery streaks all

below the lateral line. CINEREUS, 1105.

1104. AULOSTOMUS MACULATUS, Valenciennes.

(TROMPETERO.)

Head 3; eye 2 to 2| in postorbital part of head. D. X-23; A. 25;
V. 6. Lower jaw prominent, keeled, with a small barbel at the symphysis ;
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premaxillary slender
; maxillary broad

; triangular patches of minute

teeth on lower jaw, vomer, palatines, gill arches, and pharyngeals.
Intestinal canal short

;
two pyloric coeca. Olivaceous, with one or two

series of brown or blue dots along each side of the back
;
another irregu-

lar series from the preoperculum along each side of the belly to the anal

fin
;
three or four silvery lines on each side of abdomen, replaced on the

head by irregular oblique streaks
;
anterior part of dorsal and anal with

a horizontal black band, parallel with base of fin but remote from it
;

caudal fin usually with two round black spots; ventral fins plain, spotted.

(Giinther.) Caribbean Sea, north to southern Florida; rather common
southward, (maculatus, spotted.)

Aulostoma maculatum, VALENCIENNES,* in Cuvier, Illust. Poissons, plate 92, fig. 2, about 1845;

JORDAN & GILBERT, Synopsis, 390, 1883.

Aulosioma coloratum, MULLER and TROSCHEL, in Schomburgk, History Barbadoes, 673, 1848,

Barbadoes; GUNTHER, Cat., in, 536, 1861.

1105. AULSOTOMUS CINEREUS, Poey.

Head 3^; depth 14i; eye 14 in head, 3 in distance to gill opening.
Dorsal X. Insertion of anal midway between ventral and caudal. Sim-

ilar to Aulostomus maculatus, but the ground color brown instead of red-

dish
;
head with black and white points ;

trunk with black points ;
6

pale longitudinal streaks all below the lateral line; (in Aulostomus

maculatus there are 4 below, one on, and one above the lateral line);

caudal greenish, with blackish spots, the angles yellowish. Cuba. (Poey.)

One specimen known, now in the Museum of Berlin, perhaps a variation

of Aulostomus maculatus. (cinereus, ashy gray.)

Aulostoma cinereum, POET, Synopsis Pise. Cub., 386, 1867, Cuba.

Family CI. FISTULARIID^.

(THE CORNET-FISHES.)

Body extremely elongate, much depressed, broader than deep. Scale-

less, but having bony plates present on various parts of the body,

mostly covered by the skin. Head very long, the anterior bones of the

skull much produced, forming a long tube, which terminates in the nar-

row mouth; this tube formed by the symplecfcic, proethmoid, meta-

pterygoid, mesopterygoid, quadrate, palatines, vomer, and mesethmoid.

Both jaws, and usually the vomer and palatines also, with minute

teeth
;
membrane uniting the bones of the tube below, very lax, so that

the tube is capable of much dilation. Post-temporal coossified with the

cranium. Branchiostegals 5 to 7; gills 4, a slit behind the fourth.

* Poey remarks, "Dr. Giinther places Aulmloma macnlaliim in the synonymy of Aulosioma

coloratum, but this latter name seems later, since Valenciennes (Cuv. & Val., xix, 64) quotes in

1846, the plate 98 of the Illustrated Edition of Cuvier."
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Gill
* membranes separate, free from the isthmus

; gill rakers obsolete.

Basibranchial elements wanting. Pseudobranchise present. Air blad-

der large. Spinous dorsal fin entirely absent ;
soft dorsal short, posterior,

somewhat elevated
;
anal fin opposite it and similar; caudal fin forked,

the middle rays produced into a long filament
; pectorals small, with a

broad base, preceded by a smooth area as in Gasterosteidce
; pectoral

ossicles 3
;
interclavicles greatly lengthened ; supraclavicles very small

;

ventral fins very small, wide apart, abdominal (through partial atrophy

of the girdle, by which they lose connection with the interclavicles), far

in advance of the dorsal, composed of 6 soft rays. Pyloric coeca few
;

intestine short. Vertebrae very numerous (4+ 44 to 49 + 28 to 33) ;
the

first four vertebrae very long. Fishes of the tropical seas, related to the

sticklebacks in structure, but with prolonged snout and different ventral

fins. A single genus, with 3 species. (Flstulariidoe, part, genus Fistularia,

Giinther, Cat., m, 529-535, 1861.)

342, FISTULARIA, Linnaeus.

(TRUMPET-FISHES. )

Solenostomus, KLEIN, Missus iv, 23, 1740, (nonbinomial).

Fistularia, LiNN-ETJS, Syst. Nat., Ed. x, 1758, 312, (iabacarid).

Cannorhynchus, CANTOR, Malayan Fishes, 211, 1850, (tabacaria; Fistularia being regarded as pre-

occupied by Donati in 1750, for a pre-Linnasan genus of Polyps).

Flagellaria, GRONOW, Cat. Fishes, 146, 1854, (fistularis
= tabacaria).

Characters of the genus included above. The bony shields, character-

istic of this genus, are the following : t

1. A narrow strip along the median line of the back behind the

skull (confluent neural spines).

2. The pair of broader lateral dorsal shields are peculiar bones, sepa-

rated processes of the occipital bone. These shields are the longest,

provided anteriorly with a ridge, which is prolonged and extends far back-

ward between the muscles of the back. This ridge is flexible, and does

not interfere with the lateral movements of the fish; it appears to serve

as a base for the attachment of muscular fibers.

3. The narrow shield on the side is the postclavicle, its posterior part

being dilated and fixed to the lateral dorsal shields.

* The gill formula is, according to Mr. Rutter :
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4. The ventral shields are the interclavicles
;

their posterior half is

broadest, much pitted inferiorly ; they are narrower before the middle,
leav ing a free lanceolate space between them, and are again a little

widened anteriorly, where they join the clavicle and urohyal. These

plates extend as far backward as the anchylosed vertebras, (fistula, a

tube or pipe.)

a. Upper lateral edges of snout with few serrations or none; body with blue spots.

TABACARIA, 1106.

aa. Upper lateral edges of snout sharply serrated; body with few blue spots, or none.

b. Two middle ridges on snout well separated, diverging on anterior half of length of

snout, converging finally on its foremost part ;
skin nearly smooth.

DEPRES8A, 1107.

bb. Two middle ridges on snout close together and parallel on anterior half of its length,

slowly converging forward from the middle; skin rough. PETIMBA, 1108.

1106. FISTULARIA TABACARIA, Linnaeus.

(TRUMPET-FISH; TROMPETERO.)

Head 2| ;
mandible about 4 in snout

;
snout 3f in length of body. D.

14
;
A. 13. Mouth slightly oblique, lower jaw the longer, overlapping the

upper ;
snout much prolonged, tapering but little forward

;
its edges with

fine serrations or none. Margin of orbit with sharp compressed points in

front and behind. Reddish brown above, variegated with numerous large,

unequal, oblong, pale-blue spots on the sides and back, arranged in series.

West Indies and neighboring seas, generally common
;
occasional north-

ward to Carolina and Florida, or even to Long Island. Reaches a length
of 6 feet, (tabacarius, from tobacco; having the form of a pipe.)

Petinibiiaba, MARCGRAVE, Hist. Brazil, 148, 1648.

Fistularia tabacaria, LINNJEUS, Syst. Nat., Ed. x, 312, 1758, Tropical America; BLOCH, Ichthy-

ologia, plate 387, fig. 1, 1791; VALENCIENNES, in CCVIER, Regne Animal, Illust. Poissons, pi.

92, fig. 1, 1845 to 1850; GUNTHER, Cat., in, 629, 1861; JORDAN & GILBERT, Synopsis, 389, 1883.

Fistularia neoboraccnsis, MITCHILL, Trans. Lit. and Phil. Soc., i, 1815, 437, New York.

Aulastome marcgravii, CASTELNAU, Anim. Nouv. Amer. Sud, 30, 1850, Bahia; Rio Janeiro.

Flagellariafistularis, GRONOW, Cat. Fish., 146, 1854, American Ocean.

1107. FISTULARIA DEPRESSA, Giinther.

(CORNETA.)

Head 2f ; depth 10 in head; snout 3 in body. D. 15; A. 14. Bones of

the head less deeply sculptured than in F. serrata, interorbital space

slightly concave with median ridges. Two middle ridges on upper surface

ofsnout not very close together, nearest together mesially; lateral margins
of snout slightly serrate, the anterior half entire; lower margins entire,

not showing from above, diverging again on the anterior half of length of

snout, converging again finally on the foremost part. Body much

depressed, nearly smooth, the skin being scarcely rough. Color nearly

plain brown, the blue spots wanting. Length 2 feet. Recorded from the

East Indies, Australia, China, Panama, and Lower California
;
abundant

in the Gulf of California and southward to Panama, (depressus, depressed.)
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Fistularia depressa, GUNTHER, Report on Shore Fishes, Challenger Report, 69, pi. 32,* fig. D, 1880,

type from Sulu Archipelago ;
other specimens from Natal; Zanzibar; Amboyna 5

China; New Guinea; New South Wales; Fiji Islands; California.

1108. FISTULARIA PETIMBA, Lacepede.

Head 2f; snout 3f. D. 14; A. 13. Interorbital space concave: the 2

middle ridges on the upper surface of the snout run close and parallel to

each other along the anterior half of the length of the snout, being far-

thest apart near the middle
;
lateral margin of snout strongly serrated,

except on its anterior third. Body moderately depressed, with minute

asperities which render the skin rough to the touch. Color nearly uniform

brown; fins reddish. Length 5 feet. Western Pacific, and other warm
seas, also recorded from the Bermudas ( J. M. Jones) and from Cuba (Poey).

(Petinibuaba, Portuguese name of Fistularia tabacaria.}

PIPE, John White, Voyage New South Wales, pi. 64, fig. 2.

Fistularia tabacaria, var., BLOCH, Ichth., pi. 387, fig. 2, 1794, "Coll. Linke at Leipzig;" wrongly

figured as spotted with blue; snout serrate; 2 caudal filaments.

Fistularia petimba, LACEPEDE, Hist. Nat. Poiss., v, 349, 1803, (excl. syn.), New Britain, Isle of

Reunion, equatorial Pacific; based on specimens and manuscripts of Commerson; snout

serrate; body immaculate.

Fistularia serrala, CUVIER, Regne Animal, Ed. i, 349, 1817 (after BLOCH); GUNTHER, Cat., in, 533,

1861; GUNTHER, Shore Fishes, Challenger, 68, pi. 32, fig. C, 1880; JORDAN & GILBERT, Syn-

opsis, 390, 1883.

Fistularia immaculata, CUVIER, Regne Animal, Ed. i, 349, 1817, Sea of the Indies; after COM.

MERSON and JOHN WHITE.

Fistularia commersonii, RIIPPELL, Neue Wirbelthiere, 142, 1834, Red Sea.

Family GIL MACRORHAMPHOSID^.

(THE SNIPEFISHES.)

Body compressed, oblong, or elevated, covered with small, rough scales
;

no lateral line
;
some bony strips on the side of the back and on the mar-

gin of the thorax and abdomen, the former sometimes confluent into a

shield. Bones of the skull much prolonged anteriorly, forming a long
tube which bears the short jaws at the end

;
no teeth. Gill openings wide

;

branchiostegals 4. Branchihyals and pharyngeals mostly present, the

fourth superior branchihyal and the first and fourth superior pharyngeals

only wanting. Two dorsal fins, the first of 4 to 7 spines, the second of

which is very long and strong ;
soft dorsal and anal moderate

;
ventral

fins small, abdominal, of 1 spine and 5 soft rays ; pectorals short
;
caudal

fin emarginate, its middle rays not produced. Air bladder large ; pseudo-
branchiaB present. Gills 4, a slit behind the fourth

;
vertebrae about 24, the

four anterior ones much lengthened ;
no pyloric coeca

;
intestinal canal

short. Three or more species, chiefly of the Old World, one of them

* In this figure the lower lateral ridge appears outside of the upper or serrated ridge. This is

due to an artificial depression of the expansible beak. In other respects the California species
agrees with Gunther's figure of the type from Sulu Archipelago.
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straying to America, placed in two genera, Macrorhamphosus and Centri-

ttcoim. (('('HtriKcidii', part, genus Centrincu8,* Giinther, in, 518-524, 18(51.)

<(. liody oblong, graduating into the caudal peduncle; back straight; dorsal spines about 7.

MACROKHAMPHOSUS, 343.

343- MACRORHAMPHOSUS, Lacepede.

(SNIPEFISHES.)

Macrorliamphosus, LACEPEDE, Hist. Nat. Poiss., v, 136, 1803, (cornutus= scolopax).

Centriscus, CUVIER, Regne Anim., Ed. i, n, 350, 1817, (scolopax; not Centriscus, L.).

Macrognathm, GRONOW, Cat. Fishes, 147, 1854, (scolopax).

Orthichthys, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 234, (velUans).

Body oblong, graduating into the caudal peduncle; back straight ;
dor-

sal spines about 7. Characters otherwise included above. (/*a/cp6f, long;

(Oa/z^of, snout.)

1109. MACRORHAMPHOSUS SCOLOPAX (Linnseue).

(SNIPEFISH ;
TRUMPET-FISH

; BELLOWS-FISH.)

Head 2i; depth 3| to 4. D. V-12; A. 20; vertebra? 8 -f 16. Body
strongly compressed and somewhat elevated, covered with small striated

scales, each stria terminating in a rather strong spine; second dorsal

spine very strong, serrated posteriorly, its length about ^ total length of

fish
;
snout several times longer than the rest of the head. Rose red or

reddish olive above, silvery on the sides and belly. Mediterranean Sea
;

occasional northward to southern England ;
accidental on our North

Atlantic Coast, (scolopax, snipe.) (Eu.)

Batistes scolopax, LINNAEUS, Syst. Nat., Ed. x, 1758, 329, Mediterranean.
Sihmis cornutus, FORSKAL, Descr. Anim., 66, 1775, Marseilles.

Centriscus scolopax, LINNAEUS, Syst. Nat., Ed. xii, i, 415, 1766; GUNTHER, Cat., m, 518, 1861;

JORDAN & GILBERT, Synopsis, 388, 1883.

Order AA. LOPHOBRANCHII.

(THE LOPHOBRANCHS.)

Gills tufted, not laminated, composed of small rounded lobes attached

to the gill arches. Interclavicles well developed. Scapula suspended to

the cranium by a post-temporal. Superior branchihyals and pharyngeals,
and basal branchihyals wanting or not ossified. Mouth very small,

bounded above by the premaxillaries. Post-temporal simple, coossified

with the cranium; basis of the cranium simple. Pectoral fins with

elevated bases. Anterior vertebrae modified, the diapophyses much

expanded. Air bladder simple, without air duct. Snout produced, bear-

ing the small toothless mouth at the end. Gill covers reduced to a large

simple plate. Skin with bony plates. Muscular system little developed.

*The original type of Centriscus, LinnseuR, and the only species placed by him in On/risen* in

the tenth edition of the Systema Naturae, is Centriscus scutatus L., a species of a different family.
For the genus usually called Amphisile, the name Centriscus must therefore be used.
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The family mentioned below has neither spinous dorsal, nor ventral

fins
;
the Solenostornatidce of the Indian Ocean, constituting the suborder

Solenostomi, have all the fins well developed. (Lophobranchii, Giinther,

Cat., vm, 150-206, 1870.) (260of, crest; j3pciy^of, gill.)

Families of LOPHOBRANCHII.

SYNGNATHI:

a. No spinous dorsal fin; no ventral fins; gill openings narrow. SYNQNATHID.S;, cm.

Suborder SYNGNATHI.

This group is characterized among the Lophobranchii by the absence of

spinous dorsal and ventral fins. It represents the extreme of degradation
of the line of .descent composed of the Hemibranchii and Lophobranchii.

Family GUI. SYNGNATHID.E.

(THE PIPEFISHES.)

Body elongate, usually slender, covered with bony plates which are

firmly connected, forming a bony carapace. Head slender, the snout long,

tube-like, bearing the short toothless jaws at the end. Gill openings
reduced to a small aperture behind the upper part of the opercle. Tail

long, prehensile or not, usually provided with a small caudal fin. Male
fishes with an egg pouch, usually placed on the under side of the tail,

sometimes on the abdomen, commonly formed of two folds of skin which
meet on the median line. The eggs are received into this pouch and
retained until some time after hatching, when the pouch opens, permit-

ting the young to escape. Dorsal fin single, nearly median, of soft rays

only ; pectorals small, or wanting ;
ventrals none

;
anal fin minute, usually

present. Genera about 15; species 150. Small fishes, found in all warm
seas, sometimes entering fresh waters. (Syngnathidce, Giinther, Cat., vin,
153-206,1870.)

SYNGNATHINJE :

a. Tail not prehensile, usually with a caudal fin; axis of head usually in line with axis of

body.

b. Humeral bones united.

c. Pectoral fins present; caudal present.

d. Male with the egg pouch under the tail, formed by lateral membranes which
become connected along tiie middle, forming a closed pouch.

e. Dorsal fin inserted over or just before the vent; dorsal edges of trunk and
tail continuous. SIPHOSTOMA, 344.

dd. Male with the egg pouch on the abdomen; ridges of the body prominent and

distinct; caudal fin moderate. DORYRHAMPHUS, 345.

cc. Pectoral fins wanting; caudal wanting or rudimentary; male with the ova attached

to the abdomen, without closed pouch; no adipose fin.

/. Back without peculiar tube. SYNGNATHUS, 346.

/. Back with a peculiar tube inclosed by the scutes, and extending for a distance

before the dorsal fin. OSPHYOLAX, 347.
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HtPPOOAMPIN.T-: :

(( !, Tail prehensile; caudal fiu small; head shaped like that of a horse, placed at a large angle
with axis of body; egg pouch at base: of tail.

g. Body compressed; occiput with a narrow bony crest, surmounted by a coronet; shields

with tubercles or spiues. HIPPOCAMPUS, 348.

344. SIPHOSTOMA,* Rafinesque.

RAFINESQUE, Caratteri Nuovi Generi, 18, 1810, (pelagicus).

Syngiialhm, SWAINSON, Xat. "Hist. Class'n. Aiiim., n, 1839, 332, (OCMS), and of writers generally;

not of LINNJKUS, as first restricted by RAFINESQUE.

lluliranqms, KAUP, Lophobranchii, 22, 185G, (grayi).

Trachyrhamphux, KAUP, Lophobr., 23, 1856, (serratw).

(,'orylhroichtJiyfi, KAUP, Lophobr., 25, 1856, (albirostris).

Dertnatostethus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 283, (punctipinnis).

Body elongate, very slender, 6 or 7 angled, not compressed, tapering
into a very long tail

;
the dorsal keels of the trunk not continuous with

those of the tail. Head slender, tapering into a long, tube-like, subterete

snout, which bears the very short, toothless jaws at the end. Humeral
bones firmly united with the " breast ring." Body covered with a series

of bony, keeled, radiated plates, arranged in linear series. Dorsal fin

distinct, rather short, inserted before or opposite the vent, which is

near the middle of the body ;
caudal fin present, rather small

;
anal fin

minute, close behind vent : pectorals developed, short and rather broad.

Male fishes with an egg pouch along the under side of the tail, formed by
two cutaneous folds, and splitting lengthwise to release the young fishes.

Species very numerous, inhabiting all warm seas
; abounding in bays

among the seaweeds, and entering the rivers. The females in most

species are deeper than the males, with more robust trunk, with longer

snout, and a more distinct ventral keel. (ai<j>uv, tube ; crofta, mouth.)

a. Top of head with a slight carination or none; snout keeled or not; opercle without promi-

nent ridge; base of dorsal not elevated.

DERMATOSTETHUS (Sepjua, skin; cn-rjflo?, breast):

b. Breast shields covered by soft skin; head not quite in a right line with axis of body;

dorsal 41; rings 19 -f- 39; body robust; snout moderate; tail twice as long as trunk;

head considerably keeled above. PUNCTIPINNE, 1110.

bb. Breast shields not covered with skin; head about in line with axis of body.

SIPHOSTOMA:

c. Dorsal moderate or long, its first ray in advance of vent; snout moderate or long;

angles of body generally prominent.

d. Dorsal covering 1 or 2 body rings.

e. Dorsal covering 9 caudal rings.

* The genus Syngnathus of Linnaeus, originally equivalent to the modern family of Syngnathidse,
was first subdivided by Rafinesque in 1810. The name Siphostoma was given to S. pelagicus and.

its relatives, the Syngnathus of late writers, that of TipMe to S. typhle, the Siphonottnma of late

writers, while Syngnatltvs was retained fork irquorevs audits relatives, the group now usually
called Nerophin, the type of Kernphis being Syngnafhits ophidian, L. This arrangement has been

adopted here, but it is open to two objections besides the fact that it is contrary to the general
usage, which mak<>s unm the type of SpttgnaOuu, in accordanace with Swainson's arrangement.
These objections are, (1) that Artedi, from whom Linnaeus accepted the genus Syngnathus, did not
know of the existence of Bgngnatiau teqtioreiis, and (2) the statement of Linnaeus (which we have
been unable to verifiy), that the type of each of his genera is the "best known European or

officinal species." Symjnatltus ac?c.s would meet this requirement, but not Syngnathus sequoreus,
which had not then been found in Europe. Should these objections be found valid, Syngnathus
would take the place of Siphostoma, and Nerophis that of Syngnathus.
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f. Back transversely concave, the sides of the body also concave; the

angles very sharp; dorsal rays 40 to 44, the fin on 1 + 8% rings;

rings about 17 + 41; snout strongly keeled. CARINATUM, 1111.

/. Back transversely convex, the lateral faces of body flat or convex, the

angles blunt.

g. Rings 20 to 21 + 45 or 49; top of head not keeled; snout long;

size large; dorsal rays 39 to 46 on 1 + 9 rings.

CALIFORNIEN8E, 1112.

gg. Rings 18 or 19 + 39 to 42; snout shorter, slightly keeled; dorsal

36 to 41, on 1 + 9 rings. GRISEOLINEATUM, 1113.

oc. Dorsal covering about 6 or 7 caudal rings, rarely fewer.

//. Body rings 16 to 20.

f. Caudal rings 36 to 41.

j. Dorsal rays 30 to 32; snout 2 or less in head; head somewhat

keeled in young. LEPTORHYNCHUM, 1114.

jj. Dorsal rays 37, on 1 + 7 rings; rings 20 + 41; snout moderate,

1% in head. FISTULATUM, 1115.

ii. Caudal rings 31 to 34.

Ic. Dorsal rays 34; rings 18 + 31; snout short; body stout; tail

Short. BARBARA, 1116.

**. Dorsal rays 27 to 31.

L Snout moderate, \% to 2 in head; dorsal on 2 + 6 rings.

MACKAYI, 1117.

II. Snout long, 1% in head; dorsal on 1 + 7 rays, rarely on

2 + 6. FLORIDA, 1118.

iil. Caudal rings 24; body rings 19; dorsal rays 30, on 1 + 6 rings;

snout long; body slender. POEYI, 1119.

hh. Body rings 15; caudal rings 38; dorsal rays 29 to 30; top of head dis-

tinctly keeled; snout short. AULISCUS, 1120.

eee. Dorsal covering 4 or 5 body rings,

m. Dorsal rays 24 to 32.

n. Dorsal rays 29 to 32, on 1 + 9 rings; rings 17 + 35; snout 2 in

head; head with keel. PELAGICUM, 1121.

nn. Dorsal rays 26 to 28, on 1*^+ 5 rings; rings 16 to 34; snout short,

2 in head; head with slight keel. ROUSSEAU, 1122.

mn. Dorsal rays 24 or 25, on about 1 + 4 rings; rings usually 16 + 33;

snout short, 2 in head. ELUCENS,* 1123.

mm. Dorsal very short, 18 rays, on 1 + 5 rings; rings 17 + 32; snout short.

JONESI, 1124.

eeee. Dorsal very short, covering 3 caudal rings, and 1% body rings; its rays

20 to 23; rings 17 + 27; snout very short; head keeled above.

BRACHYCEPHALUM, 1125.
dd. Dorsal covering 3 body and 4 to 6 caudal rings.

o. Kings 16 or 17 + 29 to 32.

p. Snout rather short, not half length of head; dorsal fin very high; rings

18 + 33; dorsal 35, on 5 + 4 rings; belly in female with a black

keel; sides with narrow vertical silvery streaks; dorsal spotted.

AFFINE, 1126.

pp. Snout rather long, more than half head.

q. Rings 18 + 31 to 34; dorsal 30 to 34, on 3 + 5 rings.

SCOVELLI, 1127.

qq. Rings 17 + 31; dorsal rays 30, on 3 + 6 rings; head little keeled

above. BAIRDIANUM, 1128.

oo. Rings 20 to 21 + 36 to 38; dorsal 32 to 37, on 3 + 5 rings; belly flat or

slightly concave; snout moderate. LOUISIANA, 1129.

ooo. Rings 16 to 20+ 36 to 40; dorsal 36 to 40, on 5 + 4 or 4 + 5 rings.

FUSCUM, 1130.

1

Including flavirostre, picluratum, linea, marmoreum, and ascendens.
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c< . Dorsal fin large, of 38 rays, the first ray not in advance of vent; rings 14 + 37.

STARKSI, 1131.

civ. Dorsal fin very short, its first ray not in advance of vent; rings 15+ 37 to 39;

snout very short, less than head; angles of body little marked, the form sub-

terete.

r. Dorsal rays 20; rings 15 + 39; snout 2% in head. ARCTUM, 1132.

r. Dorsal rays 20; rings 15 + 38 or 39; snout 3 in head; body with dark cross

bands and pale spots. CRINIGERUM, 1133.

CORYTHROICHTHYS (Kopvflpos, crown; t^flus, fish):

<MI. Top of head strongly carinated, keel usually extending from interorbital space to first body

ring; body stout, usually with sharp angles and variegated coloration; head in line

with axis of body; opercle with a prominent ridge,

s. Caudal rings about 30; dorsal rays 23 to 27, snout short.

t. Rings 18 + 30; dorsal rays 23, on 1 + 4 rings; snout 2f in head, itc color white; body
with 12 irregular brown cross bands, and white markings.

ALBIROSTRE, 1134.

ss. Caudal rings 25, body rings 20; dorsal rays 40, on 3 + 7 rings; snout long, more than

half head; form of body undescribed. CAYENNENSE, 1135.

Subgenus DERMATOSTETHUS, Gill.

1110. SIPHOSTOMA PTJNCTIPINNE (Gill).

Head 8. D. 41
; rings 19 -{- 39. Eye large. Body comparatively robust.

Snout moderate, a little longer than the rest of the head. Occiput with

a raised keel
; joint between the occiput and the first dorsal shield more

perfect than usual, so that the head can be placed at an angle with the

body. Greatest depth about equal to length of postorbital part of head.

Skin on breast and anterior ventral plates thin, showing the striation of

the bones. Tail twice as long as trunk. Brown
;
dorsal fin speckled.

Length 12 inches. San Diego, known only from the original types, which

possibly are not distinct from S. griseolineatum. (punctus, dotted
; pinna,

fin.)

DermatosteOms punclipinnis, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 283, San Diego, California.

Siphostoma punclipinne, SWAIN, Proc. U. S. Nat. Mus., 1882, 308; JORDAN & GILBERT, Synopsis,

385, 1883.

Subgenus SIPHOSTOMA.

1111. SIPHOSTOMA CARINATUM, Gilbert.

Rings 17 or 18+ 40 to 42. D. usually 43 or 44 (39 to 44) on 1 -f 8 rings. ,

Snout very slender, compressed, its length !$ to 1^ times rest of head.

Eye 2-ro in postorbital part of head. Head and trunk contained li to

1? in tail.' Trunk 2 in tail. Closely related to Siphostoma californiense

and griseolineatiim, differing in the very slender, sharply keeled snout, in

the height and sharpness of the body ridges, the upper and lateral faces

being all concave, and in the coloration. No ridge on opercle. Breast

and belly with a low median keel. Snout sharply keeled, the ridge ceas-

ing on interorbital space to reappear on occiput and first nuchal plate.

Lateral ridge interrupted immediately above the vent. Base of clorsa)

equaling length of head, covering 9 rings, only the first of which is in

front of the vent
; pectorals short, i length of snout

;
caudal pouch on 22

anal plates. Keels on body sharp and high, and the interspaces are
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transversely concave. Color light olive or grayish, the back and upper

part of sides mottled with brown, this frequently taking the form of

rather wide, ill-defined bars
; interspace between bars often marked with

a narrow, pearly-white crossbar
;
on lower portion of sides of tail, a

brown streak between each two plates ;
dorsal light, its basal portion

with oblique brown streaks and spots ;
central portion of caudal dusky,

the fin broadly margined all around with white. Many specimens, males

and females, from Albatross Stations 3027 and 3028, in the Gulf of Cali-

fornia; the largest 8i inches long, (carinatus, keeled.)

Siphostoma carinaium, GILBERT, Proc. U. S. Nat. Mus., 1891, 547, Gulf of California, 31 31'

N., 114 19' W. (Coll. Albatross.)

1112. SIPHOSTOMA CALIFORNIENSE (Storer).

(GREAT PIPEFISH.)

Head 6 to 8 in total length D. 39 to 46
; rings 20 to 21 + 47 to 49.

Trunk robust. Snout very long, 1 to If in head, with median ridge
above and below. Occiput and nuchal plates not carinated in adults.

Dorsal shorter than head, covering 1 + 9 rings ;
distance to dorsal 2f in

length ; pectorals as long as high, equaling in length the diameter of

eye ;
caudal pouch of males covering 21 to 25 rings, its length 3 in total.

Color in life olivaceous, varying to brownish red
; yellowish below ;

head

and body variously marbled and speckled with whitish, the marking

posteriorly taking the form of short horizontal grayish streaks, especially

distinct on the top of the head; anteriorly often forming narrow bars.

Snout variable, sometimes not longer than head. Pacific Coast of the

United States from Santa Barbara northward
;
common south of San

Francisco. Much larger than the other American species, reaching a

length of 18 inches. Described here from specimens taken at Santa

Barbara and Monterey.
Syngnathus californiensis, STORER, Proc. Bost. Soc. Nat. Hist., n, 1845, 73, California.

Siphostoma californieme, SWAIN, Proc. U. S. Nat. Mus., 1882, 309; JORDAN & GILBERT, Synopsis,

384, 1883.

1113. SIPHOSTOMA GRISEOLINEATUM (Ayres).

D. 36 to 41
; rings 18 to 19 -f 39 to 42. Closely allied to S. californiense,

but differing in a somewhat shorter snout, in the number of dorsal rays, in

the number of rings, in its size, in the snout being slightly more keeled,
and in the dorsal covering 0-1 + 9 rings. Pacific Coast of the United

States, from Puget Sound to Monterey, rather less common than the pre-

ceding species, and somewhat smaller in size, (griseus, gray; lineatus,

lined.)

Syngnathus griseolineatus, AYRES, Proc. Cal. Ac. Sci., 1854, 14, San Francisco Bay.
Syngnathus abboti, GiRARD, Pac. R. B. Survey, Fishes, x, 346, 1858, San Francisco.

Siphostoma griseolineaium, SWAIN, Proc. U. S. Nat. Mus., 1882, 310; JORDAN & GILBERT, Synopsis,

905, 1883.

1114. SIPHOSTOMA LEPTORHTNCHUM (Girard).

Head 6 to 8i in total length. D. 30 to 32
; rings 17 to 19 + 36 to 41.

Snout If to 2 in head; median line of snout above carinate; occiput and
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n n dial plates weakly keeled in young, the keels apparently disappearing
ir. adults. Angle of belly less acute than in 8. californiense ;

the keel

sometimes wanting. Dorsal fin shorter than head, covering 1 + 7 rings;
caudal pouch covering about 19 rings. Otherwise essentially as in S. cali-

fornlense. Length 6 inches. San Francisco to San Diego, generally
common along the sandy shores. (AeTrrdf, slender; /ywy^of, snout.)

Syngnathns brerimstris, GiRAKD, Proc. Ac. Nat. Sci. Phila., 1854, 156, San Diego; name

preoccupied.

Synynalhus arundinaceus, GIRARD, Pac. K. R. Survey, Fishes, x, 346, 1858, Coast of California;

specimens with nuchal plates keeled.

Syngnathns dimidiaius, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 284, San Diego; substitute for

brevirostris, preoccupied; specimens with short snout, scarcely longer than rest of head.

Syngnathns leptorhynchus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 156, San Diego.

Siphostoma leptorhynchus, JORDAN & GILBERT, Synopsis, 384, 1883; SWAIN, Proc. U. S. Nat. Mus.

1882, 311.

1115. SIPHOSTOMA FISTULATUM (Peters).

Rings 20 + 41. Dorsal 37, on 1 -f 7 rings. Snout twice as long as the

distance of the posterior end of opercle from the orbit, and but little

higher than broad. Supraorbital ridges continued on the crown and

convergent. Opercle with a keel on its anterior half, and with radiating
stria. The entire head leathery, rough. Shields without spines. Lateral

line passing into the upper caudal edge. Tail twice as long as the trunk

(without head). Pouch on 21 caudal rings. (Peters.) Puerto Cabello;
not seen by us. (fistula, a tube.)

Syngnathus fislidatns, PETERS, Mouatsber. Ak. Wiss. Berk., 456, 1868, Puerto Cabello.

Siphostoma fistulaturn, GATHER, Cat., vm, 161, 1870.

1116. SIPHOSTOMA BARBARA, Swain.

Rings 18 -f 31. Dorsal rays 34, the fin inserted on 1 -f 7 rings. Ten

rings on the tail behind the caudal pouch. Head 7| in length; base

of dorsal equal to head. Distance from snout to dorsal 2i in length;
caudal pouch 2? in length of body; tail behind caudal pouch 6 times.

Body unusually stout, with short head, short snout, and short tail, the

general appearance being much like S. californiense, but all the parts con-

tracted. Snout short, compressed, just as long as the rest of the head

(male), its upper edge with a sharp, low keel, which is higher than in S.

californiense. Top of head without keel. Opercle striate, with trace of

a keel at base. Keels of body not very sharp, the interspaces between

the angles scarcely concave
;
lateral line not continuous with the upper

edge of the tail; belly with a slight median keel. Dorsal fin low. Color

blackish, with fine pale vermiculations; top of head and neck with wavy
longitudinal streaks; caudal dusky; dorsal somewhat mottled; a dusky
blotch before eye. Santa Barbara; one specimen known, (barbarw, from

Santa Barbara, the type locality.)

Siphosloma barbarse, SWAIN, Proc. U. S. Nat. Mus., 1884, 238, Santa Barbara. (Type, No. 31253.

Coll. Andrea Larco.)

Siphostoma bairdianum, SWAIN, Proc. U. S. Nat. Mus., 1882, 311; not of DUMERIL; JORDAN <fe GIL-

BERT, Synopsis, 905, 1883.
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1117. SIPHOSTOMA MACKAYI, Swain & Meek.

Head 5f to 6i in total length. D. 29 to 32
; rings 18 + 33 to 36. Snout

rather long, compressed, If to 2 in head, its median line with a slight keel

above and below, with smaller keels on each side; operclo not keeled.

Dorsal somewhat higher than width of a body ring, its base about 1 in

length of head, covering 2 -j- 6 rings. Pectoral higher than length of base
;

tail about If in total length offish; body deep; its greatest depth in

adult females equals width of 4 body rings. Color in spirits grayish or

dark olive; the males with about 14 dark-gray crossbars on the sides,

broader than the interspaces; the body is usually more or less spotted
with small white spots; dorsals pale, usually dotted over with darker;
caudal dusky, generally spotted with white; opercle usually with white

bars. Gulf of Mexico, known from the Snapper Banks off Pensacola,

Key West, and Cozumel, Yucatan; rather common. (Named for Charles

Leslie McKay, of Appleton, Wisconsin, an accomplished young naturalist,
who was drowned in Bristol Bay, Alaska, while on a collecting expedi-
tion in 1884.)

Siphostoma mackayi, SWAIN & MEEK, Proc. U.S.Nat. Mus., 1884,239, Key West; BEAN, Bull.

U. S. Fish Comm., vm, 1888, 195; D. 30 on 2 + 5 rings; rings 17 + 35, opercle not keeled;

snout 1% in head; JORDAN, Proc. U. S. Nat. Mus., 1886, 225; D. 32, on 2% + 5% rings;

rings 18 + 36. No pale spots; crossbars well marked.

1118. SIPHOSTOMA FLORIDA, Jordan & Gilbert.

Head 6 to 6| in total length. D. 27; rings 17 to 18+ 31 to 32. Snout
rather short, about If in head

;
median line well keeled above and below,

the ridge on both sides of median ridges above and below not so conspic-
uous. Occiput and opercle little keeled. Dorsal shorter than head,

covering 1-f- 6 to 7 rings, its height 5 times in its base; caudal fin 2 in

base of dorsal; pectoral slightly higher than length of its base; tail

longer than trunk, If in total length, caudal pouch covering about 18

rings. Color in life dark green ;
sides with gray specks and without dark

band; tail with faint darker bars, broader than the interspaces. Sides

of tail, especially mesially, with many rough and oblong pale spots.
Snout mottled, especially on side. Lower part of opercle nearly plain.

Dorsal translucent, yellowish at base. Caudal yellow, dusky at tip. Anal

plain. Sandy shores from North Carolina to Texas (Beaufort, North

Carolina; Corpus Christi, Texas); rather common, (florida, Florida.)

Siphostoma floridse, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 263, Pensacola, Florida.

(Type, No. 30826. Coll. Jordan.) SWAIN, Proc. U. S. Nat. Mus., 1882, 312; JORDAN & GILBERT,

Synopsis, 905, 1883.

1119. SIPHOSTOMA POETI, Jordan & Evermann, new specific name.

D. 30, on 1 + 6 segments; rings 19 +24. Snout long. Occipital crest

very low. Body and tail banded, color gray with pale markings. One

specimen known, from Havana
;
not seen by us. (Named for its describer,

Felipe Poey, Professor of Zoology in the University of Havana; the most
eminent naturalist of Spanish-speaking countries.)

Syngnathvs tennis, POEY, Synopsis, 444, 1867, Havana; name preoccupied.
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1120. SIPHOSTOMA AULISCUS, Swain.

Head 9 to 9 in total length. D. 29 to 30; rings 15+ 37 to 38. Trunk
rather slender. Snout 2 in head, median ridge above distinct, below

comparatively broad and blunt. Occiput and nuchal plates sharply car-

inated; belly weakly keeled. Opercle slightly keeled, very convex,

making the head slightly broader than deep. Dorsal little longer than

head, covering 1 + 7 rings; pectorals scarcely higher than long, slightly

exceeding diameter of eye. Tail longer than rest of body, l.f in total

length ;
caudal pouch covering 21 rings. Color in spirits somewhat lighter

than S. californiense, scarcely mottled or marbled. Southern California,

north to Point Concepcion; not very common, (diminutive of aivUf, a

tube.)

Siphostoma auliscus, SWAIN, Proc. U. S. Nat. Mus., 1882,310, Santa Barbara; San Diego; JOK-

DAN & GILBERT, Synopsis, 905, 1883.

1121. SIPHOSTOMA PELAGICTJM (Osbeck).

Rings 17 + 35. Dorsal 29 to 32, commencing somewhat in advance of

vent, on 1 + 9 rings. Snout 2 in distance to base of pectoral. A distinct

ridge along the median line of the nuchal shields; supraorbital ridge not

continued over the temple; anterior part of the operculum with a faint

ridge ;
shields without spines ;

lateral line interrupted. Tail longer than

body; caudal pouch short, about 3 in total length. Color brown, nearly

plain, or with lower half of side of abdomen with vertical silver bars,

becoming broader and of a whitish color on the upper half; brown cross

bands occuriug alternately between the silver bars, so that the brown
bands are grouped together in twos or threes, the bands of each group
more or less confluent; in males the silvery bands are represented by
spots; a brown band through the eye and along the snout; dorsal fin

with oblique brown bands. Tropical parts of the Atlantic
;
occasional

in the West Indies
; very common in the Mediterranean

;
our specimens

from Venice, (pelagicus, living in the open sea.) (Eu.)

Sungnatlms pelagicus, OSBECK, Dagbb'k Resa Ostindien, 305, 1757, open sea in floating seaweed;
LINNAEUS, Syst. Nat., Ed. x, 1758, 337, after OSBECK; GUNTHER, Cat., vin, 165, 1870.

Syngnathits ethon, Risso, Eur. Merid., in, 1826, Nice.

1122. SIPHOSTOMA ROUSSEAU (Kaup).

Head 7-1-
;

D. 26 to 28, on 1| -f 5 rings ; rings 16 -f 34= 50. A small,
slender species, with the snout i longer than the rest of the head

;

top of head with a slight keel
;
vent midway between tip of snout and

twenty-third caudal segment. Head almost 3 times in distance from tip
of snout to vent. Lateral line interrupted above the vent. Color plain.
West Indies, known from St. Lucia and Martinique ;

also from Cuba, if

S. elucens is the same, as is not unlikely. (Named for Alexaudre Rous-
seau of Martinique. )

Syngnathtis roiissean, KAUP, Lophobranchii, 40,1856, Martinique; GfxTHER, Cat. vni, 163,

1870.

Siphostoma rousseau, JORDAN, Proc. U. S. Nat. Mus., 1889, 647.
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1123. SIPHOSTOMA ELUCENS (Poey).

Very close to S. pelagicum, but with 24 or 25 dorsal rays. Head 7i in

total length. Snout 2 in head. Rings 16 or 17 + 33 or 34. Dorsal 24 or

25, on 2 -f- 4, sometimes on H + 4 rings. Grayish brown, a silvery bar

on each ring ;
dorsal with black streaks. (Poey.) Cuba

;
not rare

; prob-

ably identical with S. rousseau] both species closely related to S. pelagicum.

(elucens, shining out.)

Syngnathus elucem, POEY, Synopsis, 443, 1867, Havana.

Syngnathus flavirostris,* POEY, Eumeratio, 178, 1875, Havana.

Syngnathus picturatusrf POEY, Eumeratio, 178, 1875, Havana.

Syngnathus linea,% POEY, Eumeratio, 178, 1875, Havana.

Syngnathus marmoreus,^ POEY, Eumeratio, 178, 1875, Havana.

Syngnathus ascendens, j| POEY, Eumeratio, 179, 1875, Havana.

1124, SIPHOSTOMA JONESI (Gunther).

Rings 17 + 32. Dorsal 18, on 1 + 5 rings. Head and snout short, the

latter somewhat bent upward, shorter than the postorbital portion of

head, keeled above, but without spines in the median line. Interorbital

space concave, crown and occiput with a median keel. Keels of body
sharp, but not spiny ;

the lateral keel of the trunk passes into the

lower keel of the tail
;
a ridge runs across the opercle but does not reach

its end
;
tail twice as long as the trunk without head

;
caudal very short.

Blackish brown; upper half of trunk with three, upper half of tail with

seven equidistant white cross bands. (Gunther.) Bermuda Islands.

(Named for John Matthew Jones, an English naturalist, resident at

Bermuda.)

Syngnathusjonesi, GUNTHEK, Ann. and Mag. Nat. Hist., Series 4, xiv,8, 1874, Bermudas.

*
Siphostoma flavirosire (POEY):

Dorsal 25, on 1% + 4% rings ; rings 17 + 33. Head 8 in total length, snout nearly as long
as rest of head

;
lateral line interrupted. Head yellowish, without black specks. Dorsal with

bands; a silver streak along lower part of side. One specimen, from Havana. (Poey.)

f Siphostoma picturatum (PoET) :

Head 7% in total length, half as long as trunk. Snout nearly as long as rest of head.
Nasal crest evident. Opercle sculptured like a mussel shell. Black, with a shining vertical band
on each ring. Snout with alternate bands of black and green. Dorsal with black streaks.

One individual, from Havana. (Poey.)

I Siphostoma linea (POEY):

Rings 16 + 33. Head 7% total. D. 25. Body very slender, depth 3% in head. Snout as

long as rest of head. Dorsal on 1% + 4% rings. Yellowish brown, with paler markings.
Head with light and dark spots. Dorsal with oblique lines. Two specimens from Havana.

(Poey.)

Siphostoma marmoreum (POEY) :

Rings 16 -f 33. D. 24, on % + 4 rings. Head 7% in total, depth 3 in head. Snout very
slightly shorter than rest of head. No postorbital crest. Color ashy, with two pale spots on
middle of each segment. Dorsal unmarked. Snout marked with white and ashy. Havana.
(Poey.)

|| Siphostoma ascendens (POEY) :

Rings 16 + 33. D. on 1^ + 4 rings. Head 7 in total length. Lateral line not interrupted.
Snout as long as rest of head. No postorbital crest. Brownish yellow; faint vertical streak on
each ring, most distinctly anteriorly. Snout with pale bands. One specimen from Havana.
(Poey.)
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1125. SIPHOSTOMA BRACHYCEPHALUM (POEY).

Rings 17 -f 27. D. 20 to 23, on H + 3 rings. Head deep ; depth of

body 1-J- in head. Snout very short, as long as distance between front of

eye and base of pectoral ; occipital crest well marked. Brown, with

ashy marks, a white band along side of body. Cuba. (Poey) ;
not seen

by us. (/?pax6f, short; /ce^aX;/, head.)

Syngnathits brachycephalus, POEV, Synopsis, 444, 1867, Havana.

1126. SIPHOSTOMA AFFINE (GUnther).

Head about 9 in total length ;
snout a little more than 2 in head.

Rings 18 -f- 33. Dorsal 35, on 5 -f- 4 rings. A distinct ridge along median
line of snout and nuchal shields

; supraorbital ridge continued over the

temple ;
a faint ridge on front of opercle ;

shields without spines. Tail

longer than body ;
caudal pouch half length of body ;

lateral line inter-

rupted. Vent below posterior third of dorsal fin; caudal fin well

developed ;
anal fin rudimentary. Back with indistinct brown crossbars

;

a brown band from eye along snout. Gulf of Mexico
;
Louisiana. (Giin-

ther.) Most of recent Gulf of Mexico references to this species were

apparently based on specimens of S. scovelli, which has been confounded

with it. (affinis, related.)

Syngnathus affinis, GUNTHER, Cat., vm, 163, 1870, Louisiana.

1127. SIPHOSTOMA SCOVELLI, Evermann & Kendall.

Allied to Siphostoma affine. Head 7 to 7
; depth 14 in female and 22i in

male
; eye 6$ to 7

;
snout 2. D. 30 to 34, on 4+ 4 rings, its height 2 to

3g- in its base, which equals head. Rings 16 -f- 30 to 33, usually 16 -f- 32.

Top of head with a slight keel. Body rather slender (deeper in females) ;

snout short
;
ventral surface slightly convex in front of vent, slightly

concave behind. Color of female in alcohol, alternately annulated with

light olive-brown and dirty white, the dark color on the joints, the white

on bodies of rings ;
the dark rings wider than the white on trunk, but

narrower on caudal portion, the white rings of trunk indicated between

lateral and latero-ventral keels by 2 narrow white lines with narrow

black lines on either side and between
;
these portions of the whitish

rings show as silver bars in life
; upper part of opercle dusky ;

a dark bar

from anterior edge of eye to tip of snout; ventral keel, throat, lower

part of opercle, and snout plain whitish
;
dorsal with dark wavy diago-

nal bars
;
the variations in color are considerable

;
in some females there

are no distinct white or silvery bars; some are darker and some still

lighter ;
the males resemble the lighter females. Length 4| inches.

.Common at Corpus Christi and perhaps elsewhere on the coast of the

Gulf of Mexico. Apparently most of the published references to S. affine

from the Gulf of Mexico belong to this species, which differs from S. affine

chiefly in having fewer body rings, in the more posterior position of the

dorsal fin, and in the fewer dorsal rays. (Named for Dr. Josiah T. Sco-

vell of Terre Haute. Indiana.)

F. N. A. 50
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Siphostoma fuscum, Tar., EVERMANN & KENDALL, Bull. U. S. Fish Comm., xn, 1892 (1894), 109.

Siphostoma scorelli, EVERMANN & KENDALL, Proc. U. S. Nat. Mus., xvm, 1895, 109, Shamrock

Point, Corpus Christi, Texas. (Type, No. 47300. Coll. Evermann, Scovell, and

Gurley.)

Siphostoma affine, JORDAN & GILBERT, Synopsis, 383, 1883, part; SWAIN, Proc. U. S. Nat. Mus.,

1882 (1883), 313.

1128. SIPHOSTOMA BAIBDIANUM (Dumeril).

Rings 17 + 31. Dorsal 30, on 3 + 6 rings. Head nearly 7 in total

length ;
snout more than i longer than postocular part of head. Median

crest feebly marked; opercular crest very short. Yellowish, all the rings

with a brown streak. (Dume'ril.) Coast of Mexico, near California;

known from Dunae'ril's description, which has been verified for us on the

original type. (Named for Spencer Fullerton Baird.)

Syngnatlius bairdianus, DUMERIL, Hist. Nat. Poiss., n, 574, 1870, Coast of Mexico, near

California.

1129. SIPHOSTOMA LOUISIANA (Giinther).

Head 7 to 7 in total length. D. 32 to 37; rings 20 to 21+ 36 to 38.

Trunk broader below. Snout moderate, about If in head
;
median ridge

above and below, a ridge on each side of median ridge above and below.

Occiput, nuchal plates, and opercle somewhat keeled. Belly flat or

slightly concave, with a median ridge. Dorsal fin well developed,
shorter than head, covering 3+ 5 rings. Caudal longer than pectoral,

2| in base of dorsal. Tail longer than trunk, 1 in total length. Color

brownish, lighter on lower part of trunk and below; sides with a dis-

tinct band of brown
;
brown of the side extending through eye to middle

of snout. Atlantic and Gulf coasts of the United States, North Carolina

to Texas, south to Key West
;
common and variable.

Syngnathus pelagicus, var., LINNAEUS, Syst. Nat., Ed. xn, 416, 1766; Charleston, South

Carolina.

Syngnathus louisianae, GUNTHER, Cat., vin, 160, 1870, New Orleans; SWAIN, Proc. U. S. Nat.

Mus., 1882, 313; JORDAN & GILBERT, Synopsis, 383, 1883.

1130. SIPHOSTOMA FUSCUM (Storer).

(COMMON PIPEFISH.)

Head 7i to 9 in total length. D. 36 to 40; rings 18 to 20+ 36 to 40.

Snout short, about 2 in head
;
median line above and below well keeled,

the ridge on each side of median ridges rather conspicuous. Occiput,

nuchal plates, and opercle carinate
; belly somewhat convex, scarcely

keeled. Dorsal longer than head, covering 4-5 + 5-4 rings, its height
5-6 in length of its base; tail much longer than trunk, If in total length.

Color in spirits olivaceous or brownish
; lighter below, especially on

belly, lower half of opercles, and snout; sides mottled and blotched

much as in other species. Atlantic Coast of the United States, Cape Ann
to Virginia; very common northward, where it is the only species of

pipefish, (fuscus, dusky.)

Syngnathus peckii, STORER, Report Fishes Mass., 3, 1839, (name only).

Syngnathus /USCMS, STORER, Report Fish. Mass., 162, 1839, Nahant.
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Symjmtllius peckinnu*, STORKR, Keport Fish. Mass., 1G3, pi. i, fig. 2, 1839, Holmes Hole,
Marthas Vineyard.

Syngn<tlli>i*j<txri<ifns, DE KAY, New York Fauna: Fishes, 319, pi. 54, fig. 174, 1842, New York.

Syngnalhii* ,>/<&*>*, DE KAY, 1. c., 321, pi. 54, fig. 17G, 1842, New York.

Syngtinthus dekai/i, DUMKRIL, Hist. Nat. Poiss., n, 569, 1870, New York.

Syngnathii* inillx'rtiaiius, DUMERIL, I. c., 573, New York.

Siphostoma fuscum, SWAIN, Proc. U. S. Nat. Mus., 1882, 314; JORDAN & GILBERT, Synopsis, 382,

1883.

1181. SIPHOSTOMA STARKSI, Jordan & Culver.

Head 10$; depth 21. D. 38, on 0+10 or 11 rings. Rings 14+ 37 or

38= 51 or 52. Tail twice length of head and trunk. Snout 2 in head.

Dorsal half longer than head. Body rather stout
;
head scarcely carinate

above; snout very short with a slight smooth keel; no keel on opercle;

belly slightly keeled
;

2 lateral keels on body confluent into 1 behind.

Color dark olive, much mottled with darker, but without distinct mark-

ings ; belly yellowish. Length 4 to 6 inches. Close to S. arctum, but

differing in the much larger dorsal and the greater number of rings cov-

ered by it. Rio Presidio, Sinaloa, abundant among Algce in clear fresh

water, near the town of Presidio, 9 miles above tide water. Apparently

breeding in fresh water, as the sac of the male is full of eggs. (Named for

Edwin Chapin Starks, preparator in Leland Stanford Junior University.)

Siphostoma starksi, JORDAN & CULVER, Fishes of Sinaloa, MS., 1895, Rio Presidio, Mazatlan.

(Type, No. 47425. Coll. Hopkins Expedition.)

1132. SIPHOSTOMA ABCTUH, Jenkins & Evermann.

Head 9 to 11 in body to base of caudal
; depth 20

;
dorsal 20, on about + 5

rings ; rings 15 + 39. Top of head scarcely carinated, the opercle without

a prominent ridge. Snout 2 in head, keeled in the median line. Dorsal

slightly higher than the width of a body ring, its length about equaling
the head

; pectoral 3 in head
;
distance from tip of snout to vent i to | length

of tail; caudal about 3 in head. Color pale, with no evident markings

except on the under side of the tube of the snout, and as far back as the

posterior margin of the eye, where there are dark rnottlings. Mazatlan

specimens show narrow white cross bands about 4 rings apart. Gulf of

California, south to Mazatlan, one specimen taken at Guaymas, and two
others recently taken at Mazatlan by the Hopkins Expedition ;

a small

and slender species, (arctus, contracted.)

Siphostoma arctum, JENKINS & EVERMANN, Proc. U. S. Nat. Mus., 1888, 137, Bay of Guaymas.
(Type, No. 39639. Coll. Jenkins & Evermann.)

1133. SIPHOSTOMA CRIMGERUM, Bean & Dresel.

Rings 15 + 38 or 39. Dorsal rays 16 or 17, on + 4 rings. Snout very

short, less than length of head, rounded above; slightly keeled; angles
of body little marked

;
head nearly 11 times in total length to caudal base

;

eye 5 in head; depth of body half length of head. Caudal pouch 4 times

in length of body, 17 caudal rings ; pectoral and caudal very small. Color

chestnut brown, with about 12 broad dark-brown cross bands on back,
middle of each cross band with many pale-blue streaks, the most distinct
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downward and backward from eye. West Indies, from Pensacola and Key
West to Abrolhos Reef, Brazil; rather common southward about rocks and

coral reefs. One of the smallest species, length 3 inches, (criniger, bear-

ing hair.)

Siphostoma crinigerum, BEAN & DRESEL, Proc. Biol. Soc. Wash., n, 99, 1884, Pensacola; SWAIN

& MEEK, Proc. U. S. Nat. Mus., 1884, 239.

Subgenus CORYTHROICHTHYS, Kaup.

1134. SIPHOSTOMA ALBIBOSTBE* (Heckel).

Head 9 in total length. D. 23; rings 18 + 30. Body robust. Snout

short, 2f in head
;
a strong median ridge above on snout, 2 ridges below

with a median groove, and on each side of the groove is a horizontal ridge

running to lower part of orbit. Occiput and nuchal plates very sharply

carinated; opercle with 2 horizontal ridges. Belly somewhat concave,

little keeled. Dorsal much shorter than head, covering 1+ 4 rings ;
caudal

well developed, If in base of dorsal
;
tail longer than rest of body, If in total

length. Color in spirits light olivaceous, with about 12 irregular brown
cross bands, each covering from 2 to 3 rings ;

snout light, with 2 or 3 nar-

row cross bands below
;
rest of head dusky. West Indies, north to Pen-

sacola and Key West, south to Bahia; a singular and handsome species,

quite unlike the others and found in deeper waters, and especially about

coral reefs, not on sandy shores, (albus, white; rostrum, snout.)

Corythroichthys albirostris, HECKEL, MS., Kaup, Lophobranchii, 25, 1856, Mexico; Bahia; des-

cription incorrect.

Siphostoma zatropis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 264, Snapper Banks,

Pensacola; SWAIN, 1. c., 308; JORDAN & GILBERT, Synopsis, 906, 1883.

Syngnathus albirostris, GUNTHER, Cat., vin, 170, 1870.

1135. SIPHOSTOMA CATENNENSE (Sauvage).

Head5. D. 40; P. 18; C. 8. Rings 20+ 25. Dorsal on 3 + 7 rings.

Snout twice length of postocular part of head, 4 times diameter of eye,

much longer than dorsal. Occipital crest well marked as well as the crest

at the shoulder
;
snout with a well-marked median carina. Brown, edge

of each ring blackish; 2 silvery streaks along flanks, very narrow, and

composed of small spots placed end to end. Length 5 inches. Cayenne.

* Kaup gives the rings in albirostris as 12 + 29. On account of this difference we had formerly
regarded our specimens as types of a distinct species, Siphostoma zatropis. The following is the
substance of Kaup's description:

Corythroichthys albirostris, HECKEL, MS.:

P. 12; D. 27; A. 2 or 3; C. 10. Rostral crest
- edial and interrupted. Body rings 12 (misprint

for 19), tail rings 29; dorsal fin standing on 5 rings, 4 of which belong to the tail. Snout half
the length of the distance between the fore border of the orbit and the base of the pectoral fin.

Color yellowish brown, with 14 blackish crossbars. Lower part of the gill cover brown with
blue stripes. Length of body 2.67 inches, of the tail 3.30 inches, of the dorsal fin 0.6 inch.

Mexico; Bahia.
At our request, our friend, Dr. Franz Steindachner has kindly examined the types of Corythro-

ichthys albirostris. He writes (May 27, 1894): "Das Wiener Museum besitzt 3 Exemplaren von C.

albirostris; wahrscheinlich wurdel Exemplar an Kaup gesendet. Die Zahl der knocheruen Ringe

betragt~ 6̂+ 2628, und zwar 2 mal 19, 1 mal 18 + 2 mal 28." In the number of plates this

agrees with the type of zalropis. There is little doubt that Siphostoma zatropis and S. albirostris are
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(Sauvage.) A strongly marked species, noteworthy for the very small

number of caudal rings and the proportionally large number of body rings

and dorsal rays.

Syngnathus cayennensis, SAUVAGE, Bull. Soc. Philom. Paris, 1882, Cayenne,

345. DORYRHAMPHUS, Kaup.

DoryrhampliHS, KAUP, Lophobranchii, 1856, 54, (excisus).

Chaeroichthi/ft, KAUP, I. c., 54, (valenciennesf).

Doryichthys, KAUP, I. c., 56, (bilmeatus).

Microphis, KAUP, 1. c., 63, (ctmeatxx).

Beloni<-hthys, PETERS, Mossamb. Flussfische, 109, 1868, (zambezensis).

This genus differs from Siphostoma chiefly in the position of the egg

pouch of the male, which is under the abdomen instead of the tail. The

angles of the body are strongly ridged. Tail shorter than body. Tropi-

cal seas. (r56pu, lance; pd^^of, snout.)

DORYICHTHYS :

a. Snout elongate and compressed, devoid of spines; tail four-cornered.

b. Rings about '20 + 25; dorsal rays 43. LINBATUS, 1136.

DORYRHAMPHUS :

aa. Snout with a row of spines or serrations above; angles of body all serrated.

bb. Rings 20+16; dorsal rays 25. CALIFORNIENSIS, 1137.

Subgenus DORYICHTHYS, Kaup.

1136. DORYRHAMPHUS LINEATUS (Valenciennes).

Head 5 in total length ;
snout If in head. Rings 19 to 22 + 23 to 27.

Dorsal 42 to 44, on 2 or 3 + 7 rings. Edges of the shields rough, with promi-
nent spines in young individuals which disappear in the adult. Lateral

line uninterrupted, passing into the lower edge of the tail. Body com-

pressed, opercle with a distinct longitudinal ridge, and a few faint radiat-

ing lines beneath
; origin of dorsal fin considerably in advance of vent

;

vent nearer end of tail than to gill opening. Ground color yellowish
brown. Snout with 5 or 6 black crossbars beneath. (Giinther.) Tropi-

cal parts of Atlantic from Cuba to Africa; probably not rare, (lineatus,

streaked.)

Doryichthys lineatus, (VALENCIENNES MS.) KAUP, Lophobranchii, 59, 1856, Bahia, Mexico, and

Guadeloupe; POEY, Synopsis, 180, 1867; GfNTHER, Cat., vni, 183, 1870.

Doryichthys acideatus, KAUP, Lophobranchii, 61, 1856, Egypt.

Subgenus DORYRHAMPHUS.

1137. DORYRHAMPHUS CALIFORNIENSIS, Gill.

D. 25. Rings 20 + 16. Snout half as long as head, its crest formed 01

about 10 irregular teeth, behind which are 2 others. Double frontal

crest well serrated. Ridge under orbit unarmed, but on side of snout it

is well serrated. Chin prominent but unarmed. Pectorals as long as

opercle. Caudal as long as snout. Yellowish brown, with a black streak
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from snout to axil. Cape San Lucas (Gill.) The types are lost and no

specimens have been since recorded.

DoryrhampJnts californiensis, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 284, Cape San Lucas. (Coll.

Xantus.)

Doryichthys californiensis, GUNTHER, Cat., viu, 186, 1870.

346. SYNGNATHUS, Linnaeus.

Syngnathus, ARTEDI, Genera, 1738, (ophidian, acus, lyphle, etc.).

Syngnathus, LINNTEUS, Syst. Nat., Ed. x, 1758, 336, ((ypUe, acus, ophidian, xquoreus, etc.).

Syngnathus, RAFINESQUE, Caratteri, 18, 1810, (restricted to eequoreus).

Nerophis, BAFINESQUE, Indice Ittiol. Sicil., 57, 1810, (op//irfio).

Acus (WILI/UGHBY) SwAiNSON, Nat. Hist. Anim., n, 333, 1839, (sequoreus).

Scyphius, Risso, Europe Merid., in, 185, 1826, (fasciatus).

Nematostoma, EICHWALD, 1839, fide Kaup.

Small pipefishes with the body smooth, rounded, the ridges indistinct.

No pectoral fin
;
caudal rudimentary or wanting, the tail tapering to a

point. Dorsal moderate, opposite the vent. Eggs attached to the loose

skin of the abdomen of the male, and not covered by lateral folds.

Species few, mostly of the Atlantic, (avv, together; yvddoc, jaw.)

SYNGNATHUS :

a. Caudal fin rudimentary, with 5 rays. Rings 28 to 30 + 60 to 70; dorsal 38 to 44.

.2EQUORKUS, 1138.

Subgenus SYNGNATHUS.

1138. SYNGNATHUS jEQTJOREIJS, Linnaeus.

(OCEAN PIPEFISH.)

Rings 28 to 30 -f 68 to 70
;
dorsal 38 to 44. Caudal fin rudimentary,

very indistinct. Vent opposite the posterior third of the dorsal fin,

before the middle of total length. Snout about 2 in head. Head 3| to

4|in distance to vent. All the shields smooth. (Giinther.) Northern

and western coasts of Europe ;
also in the open Atlantic and recorded

from the Gulf of Mexico. If Syngnathus heckeli and S. martinicensis are

the same, it is probably not rare in the Caribbean Sea. (cequoreus, belonging
to the sear) (Eu.)

Syngnathus sequoreus, LINN^US, Systema Naturre, Ed. x, 417, 1758, open Sea ; GUNTHER, Cat., viu,

191, 1870.

Syngnathus sibbaldi, WALBAXJM, Artedi, 6, 1792, Scotland; after SIBKALD.

Nerophis maculata, RAFINESQTIE, Indice Ittiol. Sic., 67, 1810, Palermo.

Nerophis anguineus, KAUP, Lophobr., 65, 1856, Brownsey; Dorsetshire; Berwick.

Nerophis heckeli,* ~K.A.VP, Lophobr., 66, 1856, Bogota.
Nerophie^ martinicensis (BIBRON) KAUP, I.e., 67, Martinque.

*
Syngnathus heckeli (KAUP) :

Rings 28 + 67. Dorsal 38 or 39, on 3 + 7 rings. Caudal fin rudimentary, with 5 rays. Tail
a little longer than body. Anterior margin of orbit occupies the middle of length of head.

Length of head f of its distance from vent. Bogota. (Kaup.)

^Syngnathus martinicensis (BIBRO.N) :

Rings 28 + 64. D. 42. Snout as long as rest of head. Kesembles S. sequoreus, but is blackish,
with a longer tail. Martinique. (Kaup.)
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347. OSPHYOLAX, Cope.

Osphyolaj; COPE, Proc. Ac. Nat. Sci. Pliila., 1875, 450,

Pectoral fins wanting ;
tail subcylindric. Body covered with thin,weakly

keeled scuta, which have on the lumbar region free superior edges, which

form a series of longitudinal lateral grooves. Lateral dorsal scutes pro-

duced upward, and approximated on the middle line, inclosing a tube

for a distance anterior to the dorsal fin. Dorsal fin short, above the

vent. No ventral nor caudal pouch ;
caudal fin rudirnental. This genus

is related to Syngnatkut, but is different from known forms in its curious

dorsal tube. What the purpose of this can be is uncertain, but the strong
lateral channels below it on each side are probably an adaptation for the

carrying of the eggs. In the type species the dorsal tube is closed above

by a series of small radiate ossicles in the median line, between which
the cavity may be entered by small bodies. The same specimen displays
a narrow, free dermal membrane on the middle lines of the upper and
lower surfaces from the thoracic to the beginning of the lumbar region.

Open sea. (bativs, small of the back
; wAaf, a tube.)

1189. OSPHYOLAX PELLUCIDUS, Cope.

Head 11 in length ;
snout 2 in head. Three longitudinal series of

scuta on each side of body, and one on middle line below. They are

rounded at the intersecting angles, thus leaving a vacancy, which is

covered by a small, round scale. Each scute with a low median keel,

from which delicate, transverse ridges diverge. The two lower lateral

series are the ones which form the lumbar grooves. Two nuchal scuta.

Parietal and frontal regions impressed, punctate ; operculum radiate
;
sides

of muzzle smooth. Thirty-one transverse rows of scuta. Dorsal radii

sixteen. Length 9 inches
;

tail equal to rest of body. Color pellucid,
the back tinged with brownish. (Cope.) Open Atlantic. Not seen by us.

(pellucidus, transparent.)

Osphyolax pellucidus, COPE, Proc. Ac. Nat. Sci. Phila., 1875, 450, plate xxv, figs. 1 to 4, open
Atlantic Ocean. (Coll. Capt. J. Mortimer.)

348. HIPPOCAMPUS,* Rafinesque.

(THE SEA-HORSES.)

Hippocampus, RAFINESQUE, Indice d'lttiologia Siciliana, 37, 1810, (hippocampus).

Hippocampus, LEACH, Zool. Misc., 1814, 103, (hippocampus).

* The following European species has been several times recorded from our coast, but prob-
ably either Hippocampus hiidsouins or H. punctulalus has been mistaken for it.

Hippocampus hippocampus (LiNX-iEUs) :

Dorsal fin \vith 20 (19) rays. Tubercles generally well developed on the head and body, and
Biibacute, rarely blunt. Length of the snout equal to the distance between the hind margin of
the orbit and gill opening. Spines on the head and neck sometimes with simple filaments.

Brown, with bluish-white dots, more or less confluent into lines on the lower part of the side
and gill cover ; dorsal fin with a black fiubmarginal band. Coasts of southern Europe, north
to England; abundant in the Mediterranean. Brown, the sides profusely spotted with white,
the snout plain.

Syngiiathus hippocampus, LINNJEUS, Syst. Nat., Ed. x, 1758, 338, open sea.

Hippocampus heptagonus, RAFINESQUE, I. c , 37, 1810.
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Body strongly compressed, the belly gibbous, tapering abruptly to a

long, quadrangular, prehensile tail. Head with a distinct curved neck,

placed nearly at a right angle with the direction of the body, surmounted

by a compressed occipital crest, on the top of which is an angular, star-

shaped coronet
; top and sides of the head with spines. Physiognomy

remarkably horse-like, like that of a conventional "
knight" at chess.

Body and tail covered with bony plates, forming rings, those on the

body each with six spines or tubercles, those of the tail with 4. Pec-

toral fins present, short and broad; anal minute, usually present; dorsal

fin moderate, opposite the vent. Egg pouch in the male a sac at the base of

the tail, terminating near the vent. Species numerous, in all warm seas.

They attach themselves by their tails to seaweed and other floating sub-

stances, and are often carried to great distances by currents. (/TrTr&Ka/rrof ,

the ancient name, from tTTTrof, horse
; /ca/z7rof ,

a wriggling sea monster,
or a caterpillar. )

a. Dorsal fin large, with 19 rays.

b. Kings 10 + 38
; slender, the tail longer than head and body ; body unicolor or sparsely

dotted with white. INGENS, 1140.

bb. Kings 11 + 32 to 35
; depth of body equals length of head

;
snout 2% in head

;
dorsal

fin on 3% + rings ; body mottled, not dotted. HUDSONIUS, 1141.

<za. Dorsal fin smaller, with 16 to 18 rays.

c. Dorsal fin with 17 or 18 rays, on 2 caudal rings ;
snout short, less than half length

of head
; light-blue spots on head and snout

;
head usually without filaments;

size large. PUNCTTLATUS, 1142.

cc. Dorsal fin with 16 rays, on 4 + rings ; rings 12 -f- 31 ;
snout longer than post-

ocular distance
; body unspotted ;

size moderate. STYLIFER, 1143.

aoa. Dorsal fin very small, with 12 rays, on 2 -f 1 rings ; rings 11 + 30
;
snout very short

;

body without white spots. ZOSTERS, 1144.

1140. HIPPOCAMPUS INGENS, Girard.

(CABALLITO DEL MAR.)

D. 19, on 3 + 2 rings ;
A. 4. Rings 11 + 36 to 38

; eye moderate, 2i in

snout, which is 2 to 2 in head, rather than opercle. Body in male

rather slender, its greatest depth in males 1 in head, or about e^ual to

the distance from snout to posterior margin of orbit
;

tail longer than
head and body together. Spines on head and body high, with large

fringed flaps ; supraorbital spine nearly half diameter of eye ;
coronet

well developed, with five spines ;
surface of plates with many small

papillae, each third to fifth tubercle of dorsal series enlarged; shoulder

girdle with 3 tubercles; anterior spine of frontal triangle much lower

than the others; female more slender, the depth If in head, the snout

equal to rest of head. Color blackish, usually plain, faintly barred with
darker

; papillae on body pale, giving an appearance of scattered whitish

Hippocampus antiquorum, LEACH, Zool. Misc., 1814, 104
; GUNTHER, Cat., vin, 200, 1870.

Hippocampus brevirostris, CUVIER, Regne Anim., Ed. n, 1829, Venice ;
after WILLUGHBY ; figure

of a fresh specimen.

Hippocampus gutiatus, CUVIER, Z.c.; also after WILLUQHBY, the type apparently from Venice, a

specimen dried and straightened out.

Hippocampus antiqu.ua of authors.
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specks; a white dot before eye ;
sometimes whitish streaks behind eye;

body sometimes with black dots. Gulf of California in shallow water,
scarce

; ranging north to San Diego. Here described from three male and
one female specimens, each 6 inches long, from Mazatlan. Girard's types,
five in number, the largest 9 inches long, from San Diego, where the

species is very rare. Pacific Coast of northern Mexico, Cape San Lucas,
San Diego ;

not common
;

one of the largest sea-horses
; reaching a

length of nearly a foot, (ingeua, gigantic.)

Hippocampus ingeiis, GIRARD, Pac. R. K. Surv., Fishes, 342, 1858, San Diego; adult male
;

JORDAN & GILBERT, Synopsis, 386, 1883.

Hippocampttx ,//((///., GILL, Proc. Ac. Nat. Sci. Phila., 1862, 282, Cape San Lucas; adult

female. (Coll. Xantus.)

1141. HIPPOCAMPUS HUDSONIUS, De Kay.

(COMMON AMERICAN SEA-HORSE.)

D. 19; rings 12 -j- 32 to 35; depth equal to length of head. Snout li

in rest of head. Spines of head weak, provided with cirri
; spines of

body all short and bluntish. Dorsal on 3 of the 11 rings. Dusky,
without spots, but with pale grayish blotches, which are sharply edged
with paler and blackish

;
some of these between eyes and on neck, the

most distinct blotch forming an hourglass-shaped figure, extending down
each side of the back

;
similar blotches on belly and tail. Dorsal with a

submarginal dark band. Atlantic Coast, from Cape Cod southward to

Charleston; not common. (Name from Hudson River.)

Hippocampus hudsonins, DE KAY, N. Y. Fauna: Fishes, 322, plate 53, fig. 171,1842, New York;
JORDAN & GILBERT, Synopsis, 907, 1883.

Hippocampus heptagonus, JORDAN & GILBERT, Synopsis, 386, 1883; not of RAFINESQUE.

Hippocampus Isevicaudatm, HECKEL MS., Kaup, Lophobranchii, 16, 1856, North America.*'

1142. HIPPOCAMPUS PUNCTULATUS, Guichenot.

(CABALLITO DE MAR.)

Dorsal rays 17 or 18. Snout usually a little longer than postorbital

part of head. Tubercles on body generally obtuse and blunt : coronet

low
; supraorbital spine obliquely truncate, compressed ;

head usually

without filaments. Size large. Dark brown, marbled with darker and

usually everywhere with light-blue spots which become white in alcoholic

specimens; these spots most numerous posteriorly; sometimes these spots

are altogether wanting. Tropical parts of the Atlantic, common in the

West Indies, Brazil, and Western Africa, occasionally northward in the

Gulf Stream as far as Beaufort, N. C. (Jenkins.) A rather large and

prettily colored sea-horse, (punctulatus, with small dots.)

* Kaup's description of Hippocampus lievicaudalusiB as follows: " Thedoreal as long as the head,
and standing on 5 rings. Body rings 11. The eyes nearly in the middle between the end of the

snout and the gill opening. Up to the dorsal fin there are 8 rings. Tail without knobs, and the

gill plate silvery."
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Hippocampus punctulatus, GUICHENOT, in Sagra, Cuba Poiss., 174, plate 5, fig. 2, 1850, Cuba.

Hippocampus marginal^,* HECKEL, in KAUP, Lophobr., 15, 1856, Mexico.

Hippocampus fascicularis,-\ HECKEL, in KAUP, I. c., 15, 1856, Mexico.

Hippocampus longirostris, KAUP, Lophobr., 12, 1856; not of CUVIER.

Hippocampus gitttitlatus, GUNTHER, Cat., vm, 202, 1870; probably not of CUVIER.

? Hippocampus kuda, BLEEKER, Nat. Tyds. Ned. Ind., in, 82, East Indies; numerous synonyms
of H. kuda are quoted by GUNTHER. I. c., but this East Indian species will probably be found

different.

1143. HIPPOCAMPUS STYLIFER, Jordan & Gilbert.

D. 16, covering about 4 body rings ; rings about 12 + 31. Snout not-

ably longer than postorbital part of head
; supraocular and temporal

spines long, simple; a long median spine in front of coronet; coronet

stout, high, its spines slender, abruptly spreading. Spines of body very

long and slender, each ending in a filament; these enlarged on each

alternate plate of the neck, and about every fourth plate on body and
tail

;
dorsal and upper lateral ridge usually armed and sometimes lower

lateral ridge ;
two strong spines at base of pectoral ; body with about 50

developed spinous processes besides numerous smaller points. Brownish,
with darker bars; no pale spots; snout blackish. Coasts of Florida, in

deep water, known from the "
Snapper Banks " off Pensacola and Tampa,

and from the Gulf Stream, (stylifer, bearing rods or projections.)

Hippocampus styUfer, JORDAN & GILBERT, Proc. U. S. Nat. Mus.,1882, 265, "Snapper Banks."

(Type, No. 30876. Coll. Jordan & Stearns); JORDAN & GILBERT, Synopsis, 907, 1883.

1144. HIPPOCAMPUS ZOSTERS, Jordan & Gilbert.

Dorsal 12, on 2-f 1 rings; rings 11 + 30. Snout very short, not more
than half rest of head

; supraorbital spines diverging, each with a small

spine before it. Coronet high, f length of snout, its filaments about as

long as snout. Spines on body well developed. Olive green ;
sides of

head mottled with dusky, its margin (in $ ) broadly red. Length 2

inches. Pensacola Bay ;
the smallest known species of sea-horse, abun.

dant in shallow water in the lagoons, always found clinging by its tail

to the sea wrack, Zostera marina (whence the name zosterce).

Hippocampus zosterse, JORDAN & GILBERT, Proc. U. S. Nat. Mus.. 1882, 265, Grand Lagoon,
Pensacola, Florida. (Type, No. 30852. Coll. Jordan & Stearns.) JORDAN & GILBERT,

Synopsis, 907, 1883.

*
Hippocampus marginalis, HECKEL:
Dorsal fin on last three of the twelve body rings. Greatest height of body equal to distance

between the coronet and the end of the snout. All the angles of the rings more developed than
in H. longirostris. White spots besprinkle the head and snout, and the gill plates are crossed by
curved black lines; longitudinal black stripes run on the body to the seventh ring, and black
cross lines succeed them from the eighth to the twelfth rings; irregular interrupted black lines
traverse the belly lengthwise. (Kaup.) Mexico.

f Hippocampus fascicularis, HECKEL:
Snout longer than that of H. breviroslrw, with more acute nasal projections, and the dorsal

not standing on so high an elevation. Color black, with very many white points. Gill plates
striped by 10 or 11 rows of white dots, and between the lateral line and the rim of the belly there
are irregular white bands extending as far as to the seventh ring. From the eighth ring to the
anus there is between each pair of rings a dark cross line sprinkled with white specks, and
marbled. Mexico. (Kaup.)
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Order BB. ACANTHOPT^RI.

(THE SPINY-RAYED FISHES.)

Anterior vertebrae unmodified and without ossicula auditus; no meso-

coracoid and no iuterclavicles (so far as known). Border of mouth formed

by premaxillary ; maxillary normally distinct from it and always present,

but sometimes coossified with it. Gills laminated. Shoulder girdle

attached to the skull by a post-temporal, which is normally furcate and

usually not coossified with the skull. Hypercoracoid and hypocoracoid

distinct, ossified, the former usually perforate. Pharyngeals well devel-

oped, the lower rarely united, the third upper pharyngeal largest, the

fourth often wanting. Pectoral actinosts always present, opercular

apparatus complete ; gill openings in advance of the pectorals ; pec-

toral fins above the plane of the abdomen
;

ventral fins more or less

anterior, normally attached by the pelvis to the shoulder girdle, typically
with 1 spine and 5 rays, sometimes wanting, sometimes without spine or

with many rays, or otherwise modified. Anterior rays of dorsal and anal

typically simple or spinous, but all the fin rays often articulate. Air

bladder typically without duct in the adult. Scales various, typi-

cally ctenoid
;

lateral line usually running high. To this group are

referable the great body of existing marine fishes. It may be not a per-

fectly natural order, inasmuch as the members of the group differ very

widely among themselves, and at the same time some of them approach

very closely to neighboring orders as the Haplomi, Synentognatki, Hemi-

branchii, etc., groups related to the parent stock of some of the Acan-

Ihopteri. It is not at all certain that the Acanthopteri have all developed
from a common stock, nor in many cases can we indicate the genetic
relations.

Among the Acanthopteri a certain number of well-defined suborders

exist branches more or less separable from the parent stem. It is impos-

sible, however, to divide the whole group into suborders, as many of the

constituent groups cannot be defined. Thus the Percesoces, Tccniosomi,

Heterosomata, Sclerodermi, Gymnodontes, etc., can be easily segregated and

defined, while other groups clustering around equally well-marked forms

can not receive any sort of concise and inclusive definition. Examples
of this are the Scombroidei, Percoidei, Trachinoidei, and the like. But these

large groups cannot be all referred to a single suborder, as they differ

as much inter se as the well-defined suborders do.

We have here adopted the anomalous system of recognizing two sorts

of subordinate divisions within the order of Aeantkoptcri, the " suborders "

or categories susceptible of definition, and
"
groups" which can only be

defined through alliance with some central or some pareirt form. Thus
the varied group of Scombroidei center about the mackerels, seeming to

diverge in various directions from the type of Scomber. The difficulty

of definition may arise from any one of several sources : (a) from the real

intergradation of forms; (6) from our ignorance of the real characters
;

or, (c) from the intrusion of unrelated forms which obscure the true
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quality of the group. The presence of intrusive elements has been one

of the chief causes of the failure of schemes of classification in the past.

The modern fashion of a comparatively minute subdivision of genera and

families has this justification, that
"
Analysis must precede synthesis."

The large families and genera recognized by the earlier writers were

always disfigured by the retention of "
aberrant/' that is. unrelated forms.

(unavtia, spine; Trrepbv, fin; the word originally written Acanthopterygii,

but the shortened form seems preferable.)

ANALYSIS OF SUBORDERS AND OTHER GROUPS OF ACANTHOPTERI.

NOTE. In the following analysis only the most salient or the most evi-

dent characters are mentioned, detailed descriptions being given farther
on. The groups called suborders are mostly sharply defined and more or
less isolated from the main trunk of the mass of spiny-rayed fishes. The
other groups mentioned below are for the most part incapable of precise
definition, representing rather centers of relationship. Various aberrant
forms receive provisional location pending more exact and detailed study.
Thus under the Scombroidei, Berycoidei, and Trachinoidei for example, are
here enumerated forms which may have little real affinity with the cen-
tral family of the group in question. In this connection may be quoted
the following pertinent remarks of Dr. Gill (Mem. Nat. Acad. Sci., vi. 128,
1894) :

" The author insists, as in previous publications, on the entirely provi-
sional nature of the present arrangement. Changes grave changes must
necessarily be made in the system when the species shall be studied in a
more scientific way than has been generally done heretofore. Many fam-
ilies are entirely unknown in an anatomical point of view, and until their
structure has been investigated and carefully compared with that of

others, their systematic relations must remain doubtful. No scientific

investigator should fear to change his opinion. An obstinate persistence
in ancient views because they have been once adopted has been too long
detrimental to the interests of systematic ichthyology, and such obstinacy
has retarded the general progress of science for twenty to thirty years.
While the aspect of every other branch of vertebrate zoology has entirely
changed within that period, ichthyology, the most complex and the least
advanced of all, might appear to the casual observer to have had a more
certain basis than any, inasmuch as the text-books of a past generation
have essentially the same system as the latest. Either almost omnis-
cience and prescience were the attributes of the guides of the past who
keep to the same path in the present, or obstinacy and blindness to an
extraordinary degree have been manifested. To a great extent ichthyol-
ogy has been limited to descriptions of species or habits, and taxonomic
principles have been quite neglected.
Meanwhile ichthyology is still a crude and inchoate science. The pres-

ent list has been prepared as a check-list and adjuvant to the use of the
collection. Many families have been allocated in their positions simply
because they have been placed there before and because equal doubts
would be involved in placing them elsewhere. In many cases, it is cer-
tain that tbe general conceptions of their relations (if so positive a term
may be applied to what are vague reiterations of past utterances) are

baseless, but the indications furnished by the exterior are insufficient to

justify positive conclusions. Until the anatomy or at least the osteology
of every family and subfamily is known, much doubt must remain as to
the proper allocation of such groups. (Gill.)

SALMOPERC.E: Adipose fin present; dorsal and anal with spines in very small number; ventral fins

abdominal, with more than 5 soft rays; vertebrae about 35.

XENARCHI: Vent anterior in position; ventral fins thoracic, with more than 5 soft rays; dorsal
and anal Bpineefew; tail diphycercal.
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PEUCESOCES: Ventral fins abdominal, each of 1 spine arid 5 rays; dorsal spines few, usually form-

ing a separate flu
; gill structures and structure of mouth normal

;
the tail diphycercal.

AMMODYTOIDEI : Ventral fins wanting ;
no spines in any of the fins. Otherwise essentially as

in the Percesoces.

KHEGNOPTERI : Pectoral actinosts not alike in form or position, 2 of them normal, supporting the

fin, 1 longitudinal without rays, 1 a plate on the coracoid supporting 3 to 10 free elongate rays,

separate from the rest of the fin; ventral fins subabdominal. Otherwise essentially as Percoidei.

BERYCOIDEI : Ventral fins thoracic, typically with 1 spine and more than 5 soft rays. Spines of

fins various; squamation various; air duct sometimes persistent; tail diphycercal.

SCOMBROIDEI : Ventral fins thoracic, typically with 1 spine and 5 soft rays; spines of fins various;

caudal peduncle typically slender, with abroad, strongly forked caudal fin; scales typically small

and cycloid, but often wanting or bony, or even ctenoid; shoulder girdle normal; gills normal;
tail diphycercal.

PERCOIDEI : Ventrals thoracic, with 1 spine and 5 rays (rarely I, 4); lower pharyngeals separate

(very rarely coalescent); gills 4, a slit behind the fourth; nostrils double on each side; scale.4

typically ctenoid, and usually well developed; post-temporal slender, divided at tip and not coossi-

fied with skull; bones of jaws distinct; pectoral actinosts normal; vertebrae 24 to 40; tail

diphycercal.

SQUAMIPINNES : Post-temporal typically coossified with the skull; maxillaries normal; fins usu-

ally scaly; ventrals thoracic, typically with 1 spine and 5 soft rays; vertebrae 24 or fewer; tail

diphycercal.

SCLERODERMI : Post-temporal undivided and coossified with the skull; maxillaries coossified

with the premaxillaries and dentaries with the articular; ventral fins reduced or wanting, the

pelvic bone very long; jaws with distinct, teeth; skin covered with scales or movable plates;

spinous dorsal present; vertebrae in reduced number, less than 24; tail diphycercal.

OSTRACODERMI . As above, the body covered with bony immovable scutes, forming a carapace;

spinous dorsal obsolete; vertebrae in reduced number.

GYMNODONTES : As in the Sclerodermi, the skin smooth or variously prickly or armed with plates;

no spinous dorsal nor ventral fins; teeth coalescent into 1 or 2 bony plates in each jaw; vertebrae

in reduced number.

CIRRHITOIDE : Much as in the Percoidei, the pectoral very broad, its lower rays simple and

thickened.

HOLCONOTI : Lower pharyngeals solidly united; young brought forth alive; anal fin very long;

scales cycloid; vertebrae more than 24. Otherwise essentially as in the Percoidei.

CHROMIDES : Nostrils single on each side; lower pharyngeals completely united; gills3%or4,
the slit behind last gill present or absent. No labyrinthiform appendage to the gills. Other-

wise essentially as in Percoidei.

PHARYNGOGNATHI : Nostrils double; lower pharyngeals fully united, without suture; gills 3%,
no slit behind the last; scales cycloid; ventrals thoracic, I, 5; bones of suborbital, jawe, and

shoulder girdle normal. Otherwise essentially as in Percoidei.

CATAPHRACTI: Suborbital with a bony stay extending backward from the suborbital ring to or

toward the preopercle; nostrils double; lower pharyngeals separate; bones ofjaws and shoulder

girdle normal; ventrals thoracic, often reduced, modified or wanting, always close together; pec-

toral fin simple; vertebrae usually more than 24; tail diphycercal.

CRANIOMI: Suborbital, as in Cataphracti, the stay more developed; ventrals I, 5, widely separated

shoulder girdle peculiarly modified; the post-temporal forming an integral part of the skull, the

posterotemporal crowded out of place above and on each side of post-temporal; pectoral fin divided

in two parts or else with free detached rays.

GOBIOIDEI : Ventral fins; thoracic, I, 5, typically close together or else united (sometimes widely

separated); the inner rays of each fin the longest; gill membranes broadly united to the isthmus;

dorsal spines few and weak; sott dorsal and anal long; scales various; nostrils, gills, jaws, subor-

bital, and shoulder girdle normal; vertebra- usually in small number (about 24); tail diphycercal.

DISCOCEPHALI : Spinous dorsal modified into a lamellated sucking disk, placed on the back of

the head; ventrals thoracic, I, 5. Otherwise essentially as in the Trachinoidei.

TRACHINOIDEI: Ventrals typically thoracic, with 1 spine and 5 rays, but often jugular or with

the rays reduced; nostrils, jaws, shoulder girdle, and suborbital normal; scales various; gills 3%
or 4; dorsal spines comparatively few; soft dorsal and anal fins long; tail diphycercal; an unde-

finable and probably heterogeneous group, its members provisionally left together.
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HAPLODOCI: Ventrals jugular, with 2 or 3 soft rays; post-temporal undivided; gills 3, a slit

behind the last; no suborbital stay; spinous dorsal very short; no pseudobranchiae; tail diphy-

cercal.

XENOPTEBYGII: Ventrals wide apart, I, 4 or I, 5, a broad sucking disk formed of folds of skin

between them; no spinous dorsal; no suborbital ring; no scales; tail diphycercal.

BLENNIOIDEI: Ventrals jugular, usually with 1 spine; less than 5 soft rays, often wanting; dor-

sal fin very long, its anterior portion composed of numerous spines; hypercoracoid perforate;

shoulder girdle, jaws, nostrils, and suborbital normal; tail diphycercal; pseudobranchiae present;

scales usually small and smooth, often wanting; vertebra numerous.

OPHIDIOIDEI: Ventrals without spines; no spines in the anterior portion of dorsal fin. Other-

wise essentially as in the Blennioidei, the tail diphycercal, the last vertebras sometimes much
reduced.

ANACANTHINI: Ventrals jugular, of soft rays only, the number usually more or Ie?s than 5; uo

spines in any of the fins; hypercoracoid imperforate; tail isocercal; no pseudobranchiae; gills,

nostrils, pharyngeals, suborbital, and shoulder girdle normal; vertebrae numerous.

TJENIOSOMI: Body ribbon-shaped; the ventrals thoracic, the.rays usually less than I, 5; poet-

temporal undivided; skin smooth or prickly; caudal fin wanting or else divided and peculiar.

Skin naked or prickly; vertebrae very numerous.

HETEROSOMATA : Cranium twisted so that both eyes in the adult are on the same side of the head;

dorsal and anal fins very long; no spines in the fins; ventrals thoracic, of more than 5 soft rays;

coracoids normally developed, the hypercoracoid perforate; tail diphycercal; pseudobranchiae

present; vertebras in increased number.

Suborder SALMOPERC^E. *

(THE TROUT PERCHES.)

We place provisionally as a suborder of the Acanthopteri, a singular

group of archaic fishes, relics* of some earlier fauna, and apparently
derived directly from the extinct transitional forms through which the

Haplomi and Acanthopteri have descended from allies of the Isospondyli.

The group shows the remarkable combination of true fin spines, ctenoid

scales, and a percoid mouth, with the adipose fin, abdominal ventrals, and

naked head of the Isospondyli. The relations of the Percopsidce with

such archaic spiny-rayed fishes as Aphredoderus and Elassoma are cer-

tainly not remote and the close resemblance of the head of Percopsis to

that of Gymnocephalus (Acerina) may be more than accidental. The sub-

order may be provisionally defined as follows :

Ventrals abdominal, each with a short simple ray ;
dorsal with 2 sim-

ple rays or spines ;
anal with 1 or 2

;
mouth formed as in Percoid fishes,

the simple toothless maxillary not forming part of its border. Adipose
fin present. Scales ctenoid ; head naked

; pseudobranchise present. Air

bladder apparently with a rudimentary duct. Stomach siphonal, with a

few coeca. Shoulder girdle without mesocoracoid, apparently of the

normal percoid type ;
vertebrae about 35. A single family. (Salmo, trout

;

Perca, perch.)

* In describing Percopsis, Agassi/ refers to it as a generalized type and relic of an older fauna.
He says: "Now, the genus Percopsis is as important to the understanding of modern types as

Lepidosteus and Ceslracion are to the understanding of the ancient ones, as it combines charac-
ters which in our day are never found together in the same family of fishes, but which, in
more recent geological ages, constitute a striking peculiarity of the whole class. My Percopsis
is really such an old-fashioned fish, as it shows peculiarities which occur simultaneously in the
fossil fishes of the Chalk epoch, which, however, soon diverge into distinct families in the Ter-

tiary period never to be combined again. Now my new genus Percopsis is a just intermediate
between Gtenoids and Cycloids; it is what an ichthyologist at present would scarcely think
possible, a true intermediate type between Percoids and Salmonidae." (Agassiz, Lake Superior,
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Family CIV. PERCOPSID^E.

(THE SAND ROLLERS.)

Body moderately elongate, somewhat compressed, the caudal peduncle

long and slender. Head conical, pointed, naked. Mouth small, hori-

zontal
; maxillary short, narrow, without supplemental bone, not reach-

ing to the large eye; margin of upper jaw formed by premaxillaries

alone, which are short and not protractile. Teeth very small, villiform

on premaxillaries and lower jaw only. Tongue short, adherent. Gill

membranes separate, free from the isthmus. Pseudobranchhe present.

Branchiostegals 6. Gill rakers short, tubercle-like. Opercle with entire

edges. Lower limb of the preopercle well developed, the angle nearly a

right angle, its inner edge with a raised crest, its outer edge crenulate or

with a few spines. Bones of the head cavernous, as in the Percoid genus
Acerina

;
cranium with a raised crest, which does not extend to the occi-

put. Scales moderate, rather firm, adherent, their edges strongly cten-

oid. Lateral line continuous. Dorsal short, median, with 2 spines,

slender or stout
;
.ventrals anterior, just in front of the dorsal, with 1

rudimentary spine and about 8 rays ; pectorals narrow, placed rather

higher than usual in Isospondyli ;
anal small, with 1 or 2 spines ;

caudal

forked
; adipose fin present, small. Vertebrae about 35. First superior

pharyngobranchial without teeth : second, third, and fourth separate,

with teeth. Lower pharyngeals separate. Stomach siphonal, with about

10 well-developed pyloric cceca. Ova unusually large, not falling into

the abdominal cavity before exclusion. Air bladder present, with a band

of connective tissue which is apparently with a rudimentary duct. Small

fishes of the fresh waters of the cooler parts of America
;
two genera

known, each with probably but one species. The group is one of special

interest, as it combines with ordinary Salmonoid characters the structure

of the head and mouth of a Percoid, resembling notably the European

genus Gymnocephalus or Acerina. The late discovery by Dr. Eigenmann
of a second genus, still more decidedly percoid in its structure is the most

interesting recent addition to our knowledge of American fishes. (Per-

copsidce, Gunther, Cat., vi, 207, 1866.)

a. Dorsal fin with 2 feeble, slender spines or simple rays; anal with 1 slender spine; scales

most strongly ctenoid on caudal peduncle; posterior margin of preopercle entire or

with feeble crenulations; lateral line developed, the tubes small; form slender, the

body translucent. PERCOPSIS, 349.

aa. Dorsal and anal each with 2 very strong spines; ventral spine evident; scales most

strongly ctenoid on anterior part of body; posterior margin of preopercle with a few

short but strong spines; lateral line imperfect, the tubes more or less obsolete; form

robust, the substance comparatively opaque. COLUMBIA, 350.

349. PERCOPSIS, Agassi/.

Percopsis, AGASSI/, Lake Superior, 284, 1850, (gutlatux).

Salmoperca, THOMPSON, App. Hist. Vermont, 33, 1853, (pelh-i<l<i 1/ntlntns).

Body rather slender, pellucid, covered with rather thin scales. Dorsal

fin with 2 slender spines or simple rays ;
anal with 1

;
scales roughest
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posteriorly ;
lateral line developed ; preopercle entire or very nearly so.

Vertebrse 17 -f 17= 34. Atlantic Slope, in cold or clear lakes and rivers.

;, perch; 6i/uf, appearance.)

1145. PERCOPSIS GUTTATUS, Agassiz.

(SAND ROLLER
;
TROUT PERCH.)

Head 3
; depth about 4fc. D. II, 9; A. I, 7

;
V. I, 8; scales 50. Head

slender and conical
;
mouth small, subinferior, maxillary not nearly

reaching front of orbit. Caudal peduncle long and slender. Pale oliva-

ceous, a silvery stripe along the lateral line, becoming obsolete forwards
;

upper parts with obscure round dusky spots made of dark points. Peri-

toneum silvery. Length 6 inches. Spawns in spring. Delaware River

(Abbott) to Ohio River (Sloan; Gilbert); Kansas and northward; very

abundant in the Great Lakes
;
in all streams tributary to Hudson Bay,

Red River of the North, and found by Dr. Eigenmann in the Saskatche-

wan as far as Medicine Hat
;
rare in streams south of Lake Erie, although

occasionally taken throughout the upper Mississippi Valley, (guttatw,

spotted.)

Percopsis gultalus, AGASSIZ, Lake Superior, 286, 1850, Lake Superior; GATHER, Cat., vi, 207,

1866; JORDAN & GILBERT, Synopsis, 322, 1883; EIGENMANN, Science, Oct. 21, 1892, 233.

Salmoperca pellucida, THOMPSON, Appendix Hist. Vt., 33, 1853, Lake Champlain. (Coll. Thomp-

son.)

Percopsis hammondi* GILL, Proc. Ac. Nat. Sci. Phila., 1864, 151, Kansas. (Coll. Hammond.)

350. COLUMBIA, Eigenmann & Eigenmann.

Columbia, EIGENMANN & EIQENMANN, Science, Oct. 21, 1892, 233, (transmontana).

Body rather robust, little translucent, covered with strongly ctenoid

scales which are roughest anteriorly ;
lateral line obscure or imperfect ;

angle of preopercle with a few stoutish spines. Dorsal and anal fins each

with two very strong spines ;
a short ventral spine. One species, in

rivers of the Pacific slope. (Named for the Columbia River, itself for John
Kendricks's ship, the Columbia; the name derived from that of Cristi-

foro Colon, who came to America just four hundred years before this fish

was discovered.)

1146. COLUMBIA TRANSMONTANA, Eigenmann & Eigenmann.

Head 3 to 3| ; depth 3 to 4
; eye 3, equal to snout. D. II, 9

;
A. II,

6; scales 7 to 9-44 to 46-7. Body comparatively deep, the dorsal profile

more arched than the ventral, making an angle at origin of dorsal
;
sides

compressed, the tail most so. Head short and chubby. First dorsal

spine as long as pupil ;
second half length of head, recurved, very deeply

grooved behind ;
anal spines lower than dorsal spines, the second longest;

ventrals reaching past vent; nape scaled. Semitranslucent smutty
green; sides with three rows of oblong blackish spots, the middle and

* Head larger, 3% in length, exclusive of caudal
; dorsal higher, the longest ray 4% in length;

anal higher, longest ray 6 in length; pectoral equals height of dorsal; ventral 5% in length,
reaching vent, which is nearer snoot than margin of caudal fin. Kansas. (Gill.)
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upper most distinct
;
back with a series of similar spots, one conspicuous

at beginning and another at end of first dorsal
;
dorsal mottled

;
caudal

barred
;
head smutty ;

a blue-black spot on middle of opercle ;
a narrow,

silvery lateral band
; young translucent, with dark spots. Length 3 to 4

inches. Sandy or weedy lagoons along the Columbia River, locally abun-

dant at the mouth of thellmatilla and Wallula rivers
;
our specimens taken

by Thoburn and Rutter in the Wallula at Walla Walla, (transmontanus,

beyond the mountains.)

Columbia traiismontana, EIGENMANN & EIGENMANN, Science, Oct. 21, 1892, 233, mouth of Uma-
tilla River, Oregon; (Coll. Eigenmann); GILBERT & EVERMANN, Investigations in the

Columbia Kiver Basin, 51, 1894.

Suborder XENARCHI.

We place in a distinct suborder, next to the Salmopercce, the singular
little family of the Pirate Perches, which finds its natural position between

the Percopsidce and the Percoid forms. Structure of mouth and skeleton

so far as known essentially that of the Percoid fishes. Dorsal fin single,

with few small spines ;
ventrals thoracic, with a small spine, and more

than five soft rays. Air duct not examined, probably obsolete, the air

bladder large and adherent. Intestinal canal ending at the throat in the

adult, the vent variously posterior in the young. Vertebra) 29. One

family among existing forms. Several fossil genera. (Erismatopterm,

Ainphqylaf/a, etc.) seem to stand between Aphredoderus and Elassoma,
which seem to be near relatives on the one hand, as Percopsis is on the

other, (fevof, strange ; apxo?, anus.)

Family CV. APHREDODERID^E.

(THE PIRATE PERCHES.)

Body oblong, elevated at the base of the dorsal, compressed behind, the

head thick and depressed, the profile concave. Caudal peduncle thick.

Mouth moderate, somewhat oblique, the lower jaw projecting ; maxillary

reaching to anterior border of the eye. Teeth in villiforin bands on jaws,

vomer, palatines, and pterygoids. Premaxillariesnot protractile ;
maxil-

laries small, without evident supplemental bone. Preopercle and pre-

orbital with their free edges sharply serrate
; opercle with a spine. Bones

of skull somewhat cavernous. Sides of the head scaly. Lower pharyn-

geals narrow, separate, with villiform teeth. Gill membranes slightly

joined to the isthmus anteriorly. Gill rakers tubercle-like, dentate.

Pseudobranchiae obsolete. Gills 4, a small slit behind the fourth-

BranchiostegalsG. Scales moderate, strongly ctenoid, adherent. Lateral

line imperfect or wanting. Vent always anterior, its position varying
with age,* from just behind the ventral fins in the young, to below the pre.

opercle in the adult. Dorsal fin single, median, high, with but 3 or 4

* This singular fact was first noticed by Prof. Stephen A. Forbes,

F. N. A. 51
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spines, which are rapidly graduated, the first being very short. Anal

small, with two slender spines ;
ventral fins thoracic, with a very short

spine, the number of soft rays usually 7
;
caudal fin rounded behind.

Air bladder simple, large, adherent to the walls of the abdomen. Verte-

bra 14 + 15. Pyloric coeca about 12. A single genus, with probably but

one species, confined to the United States. Its relations are most close to

Columbia and Percopsis among living fishes, but it differs strikingly from

these in the loss of the archaic characters of the adipose fin and the

abdominal ventrals. The position of the vent is not seen in any closely

related group, but reappears in the Amblyopsidce, likewise an ancient type
without close relationships among living fishes. (Aphredoderidce, Giinther,

Cat., i, 271, 1859.)

351. APHREDODERUS, Le Sueur.

(PIRATE PERCHES.)

Aphredodenis, LE SUEUR, in Cuvier& Valenciennes, Hist. Nat. Poiss., ix, 445, 1823, (gibbosus= say-

anus).

Sternotremia, NELSON, Bull. Ills. Lab. Nat. Hist., i, 39, 1876, (isolepis).

Asternotremia (NELSON) JORDAN, Bull. U. S. Nat. Mus.
, x, 52, 1877, (isolepis; Sternotremia being

regarded as anatomically incorrect).

Characters of the genus included above, (u^odoc ,
excrement

; deprj, the

throat, from the position of the vent; hence more correctly Aphododerus.)

1147. APHREDODERUS SAIANUS (Gilliams).

(PIRATE PERCH.)

Head 3
; depth 3. D. Ill, 11 to IV, 10; A. II, 6; V. 7; B. 6; scales 45

to 60. Color dark olive, profusely speckled with dark points, which often

make blackish streaks along rows of scales
;
2 blackish bars at base of

caudal, between which is a light bar. Length 5 inches. Sluggish streams

and bayous from New York coastwise to Texas, and throughout the Mis-

sissippi basin in lowlands and streams with alluvial bottoms; locally

abundant, variable. The singular variations in the position of the vent
have given rise to two nominal species and a nominal genus.* North-
western specimens, Ohio to Arkansas (var. isolepis) have usually
smaller scales than the true sayanus. Sayanus has 45 to 55

; isolepis usually
55 to 60

;
both forms are extremely variable and probably no constant dif-

ferences exist. (Named for Thomas Say, the distinguished entomologist.)

*"A study of the position of the vent in Aphododerus sayanus has developed some singular things.
It becomes evident from the examination of a large series that the position of the vent is not a
character of generic importance, as was supposed when the genus Sternotremia was proposed, nor
is it apparently an individual or a sexual character as has been since suggested. The observa-
tions of Professor Forbes, verified by myself, appear to show that the position of the vent is

dependent on the age of the fish. In the adult the vent is jugular, close behind the little pro-
jecting knob at the throat. In the youngest specimens examined, it is more or less behind the
ventral fins. In specimens intermediate in size, its position is intermediate, the degree of
advancement being proportionate to the size of the fish." Occasional irregularities occur, but the above rule hold* so generally that it can not be merely
accidental. From it I infer that in the very young the position of the vent will be found to be
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Scoltpsis tayaim*, GILLIAMS, Journ. Ac. Nat. Sci. Phil*., iv, 1824, 81, near Philadelphia.

Aphredodern* gibbosu*, LE SUEUK, in Cuvier aud Valenciennes, Hist. Nat. Poiss., ix, 448, 1833,

Lake Pontchartrain.

Sternotreitiia isolepis, NELSON, Bull. 111. Lab. Nat. Hist., I, 39, 1876, Calumet River, Illinois.

Aphododerus cookiamts, JORDAN, Proc. Ac. Nat. Sci. Phila., 1877, 60, Sawyer's Creek, Ken-

dallville, Indiana. (Coll. Dr. G. M. Levette.)

A0lerno(re>iiia mewtrema, JORDAN, Bull. U. S. Nat. Mus., x, 52, 1877, Flint River, Georgia.

(Type, No. 9296. Coll. Hugh M. Neisler.)

Aphredoderus sayamts, JORDAN & GILBERT, Synopsis, 460, 1883; BLATCHLEY, Proc. Ac. Nat. Sci.

Phila., 1885, 136.

In a natural system, the Percopsidce should apparently be followed by
the Aphredoderidw, Elassomidoc, and Percidce, the great modern group of

spiny-rayed fishes having doubtless originated from some such stock as

that of which the Percopsidw form a remnant. The exigencies of a linear

arrangement require us to interrupt the series to find place for the groups

Percesoces, Rhegnopteri, and Berycoidei, probably archaic, transitional or

degenerate types, of diverse relations, but all of them branching off from

the physoclystous stock before the character of the spinous fins had

reached its full development.

Suborder PERCESOCES.

Ventral fins abdominal, I, 5; branchial arches well developed, the

bones all present except the fourth superior brauchihyal. Third superior

pharyngeal much enlarged; lower pharyngeals distinct. Scales cycloid.

Pectorals elevated, about on a level with the upper posterior angle of

operculum ; spinous dorsal usually present.

as usual in Percoid fishes; as in the young flounder the eyes are symmetrical, but as the fish

grows older, its aberrant characters become developed.
" The following table shows the position of the vent in 2G specimens:

Length
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This group comprises 4canthopteri, with the ventral fins abdominal,
each of I spine and 5 rays, and the pelvic bones not attached to the

shoulder girdle; the spinous armature of the fins is less developed,

the scales are cycloid, and the opercles unarmed. The suborder marks a

transition from soft-rayed to spiny-rayed fishes, its nearest associates

among the latter being, perhaps, the Scombroid forms. The families here

defined are closely related, but whether other families, as Ophiocephalidce,

Ammodytidce, etc., should be included, is not certain. From fishes of the

general character of Percesoces, the Hemibranchii and Lophobranchii seem

to be descended, and the Synentognathi are closely allied. The group is

composed chiefly of shore fishes and fresh-water fishes, mostly of small

size but some of them large and voracious. (Perca, Perch; Esox, Pike.)

a. Lateral line wanting; teeth small or wanting; gill rakers long and slender.

b. Species carnivorous, the body and head elongate; vertebrae more than 35; dorsal spines

slender, flexible, 3 to 8 in number; stomach not gizzard Jike. ATHERINIDJS, cvi.

bb. Species feeding on mud and vegetation; the head short and broad; .vertebras about 24;

stomach gizzard-like, with long intestines. MUGILIDJE, cvn.

aa. Lateral line present; teeth very strong, unequal; gill rakers obsolete; head long and

pointed; vertebrae about 24. SPHYB^NID^;, cvm.

Family CVI. ATHERINID^.

(THE SlLVERSIDES. )

Body rather elongate, somewhat compressed, covered with scales of

moderate or small size, which are usually, but not always, cycloid. No
lateral line

;
some scales often with rudimentary mucous tubes. Cleft

of the mouth moderate. Teeth small, on jaws and sometimes on vomer

and palatines, rarely wanting. Premaxillaries protractile or not. Oper-
cular bones without spines or serrature. Gill openings wide, the gill

membranes not connected, free from the isthmus
; gills 4, a slit behind

the fourth. Pseudobranchi se present ; gill rakers usually long and slen-

der. Branchiostegals 5 or 6. Dorsal fins 2, well separated, the first of 3

to 8 slender flexible spines, the second of soft rays ;
anal with a weak

spine, similar to the soft dorsal, but usually larger ;
ventral fins small,

abdominal, not far back, of 1 small spine and 5 soft rays; pectorals

moderate, inserted high. Air bladder present. No pyloric cceca. Verte-

brae numerous, usually about 23+ 23= 46; third and fourth superior

pharyngeals coossified, with teeth. Carnivorous fishes, mostly of small

size, living in great schools near the shore in temperate and tropical
seas

;
a few species in fresh water

;
all the species have a silvery band

along the side
;
this is sometimes underlaid by black pigment. Genera

about 15
; species 60. All of them which are large enough are highly

valued as food, hence the common name of " fishes of the king," Pesca-

dos del Rey, or Pesce Re, or Peixe Rey. (Atherinidce, Giinther, Cat., in,

391-409, 1861.)

a Premaxillaries freely protractile, the skin not continuous with that of the forehead.

6. Premaxillary narrow posteriorly, its edge nearly straight. Body little compressed, the *

belly rounded; pectorals short; scales cycloid; vomer with teeth; first dorsal with

5 to 9 spines, inserted in front of the rather short anal; mouth short.

ATHERINA, 352.



Jordan and Evermann. Fishes of North America. 789

bl. rrom.ixillary broad posteriorly, its edge strongly curved,

o. Lower jaw strong, projecting beyond the upper.

</. Scales small, rough, in 70 series; teeth well developed; vomer usually with a

few teeth
; jaws long. LETHOSTOLE, 353.

<lil. Scales large, smooth, in 38 to 50 series. CITIROSTOMA, 354.

cc. Lower jaw moderate, its tip included; vomer without teeth.

e. Jaws not produced into a beak.

/. Belly not compressed; pectoral short.

g. Anal moderate, of 15 to 24 rays; first dorsal of about 5 spines, inserted

before anal.

7<. Teeth evident, in narrow bands; scales moderate or large, 36 to 56.

i. Scales laciniate.; dorsal and anal scaly. KIRTLANDIA, 355.

n. Scales cycloid; soft dorsal and anal mostly without scales.

MENIDIA, 356.

hh. Teeth none, or minute and caducous; scales very small, crenate,

about 75. LEURESTHES, 357.

gg. Anal very long, of 27 rays; the very small first dorsal of 3 spines,

inserted over its front; opercle short. EURYSTOLE, 358.

/. Belly strongly compressed, its edge forming a more or less distinct keel

before ventrals; pectorals very long; first dorsal small, inserted behind

front of the long anal.
1

./. Scales perfectly smooth. THYRINA, 359.

ji'/.
Scales rough-ctenoid. ATHERINELLA, 360.

ee. Jaws produced in a short curved beak; teeth moderate; scales small.

LABIDESTHES, 361.

aa. Premaxillaries not freely protractile, the skin of upper jaw mesially continuous with

that of the forehead.

k. Teeth simple, pointed, arranged in villiform bands. ATHERINOPSIS, 362.

Ick. Teeth each bicuspid or with a lateral branch, arranged in one series. ATHERTNOPS, 363.

352. ATHERINA (Artedi) Linnaeus.

(FRIARS.)

Atherina (ARTEDI) LINN;EUS, Syst. Nat., Ed. x, 1758, 315, (hepsetus).

Membras, BONAPARTE, Fauna Italica, 1836, (no type indicated).

Body oblong, compressed. Mouth large, terminal, oblique; jaws
about equal, their edges nearly straight; maxillary extending to the

front of eye. Premaxillaries narrow posteriorly, strongly protractile.

Villiform teeth in bands on jaws, vomer, and palatines. Species numer-

ous, mostly European. (aOeptvri, the ancient name, from a%>, a spike or

arrow.)

a. Anal fin rather short, of 10 to 16 rays.

b. Scales large, 36 to 40
;

first dorsal with 5 or 6 spines.

c. Head very broad, the interorbital width about equal to the large eye, which is

about 2% in head. Scales 36 to 38.

d. Anal rays I, 12, or I, 13
;
head about 4 in length. STIPES, 1148.

dd. Anal rays I, 10 or 11
;
head 2% to 3% in length. LATICEPS, 1149.

re. Head narrow and pointed, the large eye much greater than interorbital width ;

body slender and weak, depth 6 in length ;
anal 1, 12; scales 40. AR^A, 1150.

bb. Scales small, 45 to 52; body very slender; first dorsal long, with 7 or 8 spines.

e. Anal rays I, 11; eye 3 in head; scales 45. HARRINGTONENSTS, 1151^

ee. Anal rays T, 15; eye 2% in head; scales 52. CAROLINA, 1152.

oa. Anal fin of about 20 rays ;
dorsal rays V-I, 15. MICBOPS, 113.
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1148. ATHERINA STIPES, Miiller & Troschel.

Head about 4J-; depth about 5. Dorsal V-I, 9 to 11
j
anal I, 12 or 13;

scales 37 to 39-6
; eye nearly equal to width of interorbital space, and

twice or more times length of snout
; maxillary extending beyond the

vertical from the anterior margin of the orbit. Distance of end of snout

from root of ventral is f- that from the dorsal. A sharp undulated edge

forming the upper margin of the orbit. Teeth numerous and distinct in

both jaws and on the palate. Two series of small black dots along the

side of the tail. (Gunther.) Barbadoes. (stipes, a log or other stupid

object.)

Atherina stipes, MIJLLER & TROSCHEL, in Schomburgk, Hist. Barbadoes, 671, 1848, Barbadoes ;

GONTHER, Cat., in, 400, 1861.

1149. ATHERINA LATICEPS, Poey.

(CABEZOTE.)

Head 3| to 3| ; depth 4- to 4f ; eye 2i ;
snout 4

;
interorbital space 2.

Dorsal V-I, 9
;
anal 1, 10 or 11

;
scales 36-6. Body thick, head very broad,

eye large ;
snout obtuse

; top of head broad and flat
;

cleft of mouth

oblique, jaws snbequal, maxillary extending beyond front of orbit.

Teeth on jaws and vomer, very small. Insertion of spinous dorsal nearer

anal than ventral fins. Upper edge of orbit sharp, nearly smooth.

Color in life translucent green ; silvery below, with a well-defined silvery

lateral band, below which a series of dots along the side
;
back with

dark dots forming streaks along the rows of scales
;
snout above with

black dots
;

fins pale, nearly plain ;
a dusky shade at base of caudal,

Caribbean Sea, north to western Florida, abundant at Key West, Havana,
and Cozumel

; probably not distinct from AtJierina stipes, stipes being the

older name, (latus, broad; ceps, head.)

Atherina laticeps, POEY, Memoriae, n, 265, 1861, Havana.
Atherina veliana,* GOODE & BEAN, Proc. U. S. Nat. Mus., 1879, 342, Clear Water Harbor,

Florida. (Type, No. 23629. Coll. Dr. Velie.) JORDAN & GILBERT, Synopsis, 405, 1883.

Atherina stipes, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1884, 116.

1150. ATHERINA AR.KA. Jordan & Gilbert.

Head, 4};. depth 6. D, VI-I, 9; A. I, 12. Scales 38 to 42. Body

very slender, compressed, the head slender and narrow, with sharply

pointed snout
;
mouth oblique, narrow maxillary barely reaching vertical

from front of orbit, 2f in head
; eye large, equaling interorbital width,

2| in head
;

scales moderate, entire. Origin of spinous dorsal midway
between tip of snout and base of caudal, much behind end of pectorals,

about opposite tip of ventrals
; length of pectorals equaling depth of

* Atherina veliana, GOODE & BEAN :

Head 3% ; depth 4%. D. V-I, 9
;
A. 1, 10

; scales 36-6%. Snout obtuse ; top of head broad
and very flat

;
cleft of month somewhat oblique ; jaws equal anteriorly ; maxillary extending

beyond front of orbit. Teeth very small in the jaws and on the vomer. The silvery band

occupies the third row of scales, its width less than half the diameter of the eye. Diameter of
orbit contained twice in length of head, greater than interorbital width and more than twice
the length of the snout. Spinous dorsal beginning behind the vertical from the tips of the
ventral tius. (Goode & Bean.) Clear Water Harbor, Florida.
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body ; ventrals half length of head
;
bases of vertical fins concealed in a

sheath of scales. Color, translucent olive green, the snout and mandible

dusky ;
back with a median series of black specks, one on each scale

;
a

similar series on each side the median row; no dark specks on sides;
lateral silvery band broad, occupying the greater part of the third row
of scales, its width half diameter of orbit

;
a dusky area behind vent

;

a series of black specks along base of anal, and thence along caudal

peduncle to tail. Gulf of Mexico, at Key West and Cozumel, with
Jenkinsia stoUfera; not rare, but less abundant than Atherina laticeps.

(apaibc, slender.)

Atherina arsea, JORDAN & GILBEKT, Proc. U. S. Nat. Mus., 1884, 27, Key West. (Type, No.

34,967. Coll. Jordan.)

1151. ATHERINA HARRINGTONENSIS, Goode.

Head 5f ; depth 8* ; eye 3. D. VII-I, 10
;

A. 1, 11
;
scales 45-6

;
snout

somewhat less than postorbital portion of Lead, about equal to maxillary,

slightly greater than interorbital width, or 2 in greatest width of head;
mandible about equal to postorbital portion of head

;
cleft of mouth

oblique, maxillary extending to orbit
;
lower jaw slightly the longer ;

mouth very portractile ;
teeth small, inconspicuous. Spinous dorsal

inserted behind extremity of ventrals, at a distance from the snout

greater than half length of body ;
anal directly beneath dorsal, their

lengths of base being equal ;
anal higher than dorsal

; length of ventral

that of pectoral, which is more than f that of head. Greenish white,
a narrow silvery band extending from gill opening to tail, covering the

third row (from above) of scales and the edges of the contiguous rows

above and below. (Goode.) Bermudas. (Named for Harrington Sound
in the Bermudas.)
Atherina harringtonensis, GOODE, Am. Journ. Sci. & Arts, 3d series, xiv, No. 82, 1877, 297,

Bermuda Islands.

1152. ATHERINA CAROLINA, Cuvier and Valenciennes.

Head 4 in total length with caudal
; depth 6f ; eye large, 2 in head.

D. VIII-I, 12
;
A. I, 15

;
scales 52, nearly or quite entire. Spinous dorsal

wholly in advance of vent
;
ventral fins reaching past front of vent, and

dorsal nearly to it. Very similar to A. hepsetus, but with the head

smaller and the body slenderer. Length 4 inches. Coast of South Caro-

lina
;
known only from the original type, from which the above descrip-

tion is taken; possibly a specimen of the European species Atherina

boyeri, wrongly attributed to the coast of South Carolina. It is a true

Atherina.

Atherina Carolina, CUVIEE & VALENCIENNES, Hist. Nat. Poiss., x, 445, 1835, South Carolina.

1153. ATHERINA MICROPS, Poey.

Head 5 with caudal; eye 4 in head. Dorsal V-I, 15; anal 1, 19. Mouth

small and very protractile. First dorsal a little in front of middle of

body ;
the second as well as the anal is a third longer than in laticeps.
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Head narrow
; eye small. Silvery white

;
back greenish, with the scales

partly spotted with brown. Known only from a drawing made by Poey
at Havana. (Poey.) (/uiKp6r, small ; uip, eye.)

Atherina microps, POET, Memoriae, n, 266, 1861, Havana.

353. LETHOSTOLE, Jordan & Evermann.

Lethostole, JORDAN & EVERMANN, new genus, (estor).

This genus is allied to Chirostoma, with which it agrees in the project-

ing lower jaw. The jaws are, however, longer than in Chirostoma, the

scales much smaller and crenate. Fresh waters of Mexico. (Aetfojuai, to

forget; crro/lj?, stole.)

1164. LETHOSTOLE ESTOR (Jordan).

(PESCADO BLANCO DE CHAPALA.)

Head 3| ; depth 6; eye 5. D. V-I, 12; A. I, 18; scales 72-18. Body
rather robust. Head very large, pike-like. Mouth very large, the maxil-

lary reaching to past the front of the eye. Intermaxillaries forming the

edge of the jaw strongly curved, their posterior portions broadly dilated.

Teeth strong, in several series in each jaw. Two small fang-like teeth

on the front of the vomer. Lower jaw considerably projecting beyond
the upper. Eye large, anterior, shorter than snout, and a little narrower

than the interorbital space, which is nearly flat. Head covered with

scales, which are smallest on the occipital region, and largest on the

lower part of the cheeks
;
smaller scales on the iiiteropercle. Sides of

head vertical, a conspicuous ridge along the edge of the top of the head

above and behind the eye. Scales small, anteriorly crowded ; posterior

margin of scales strongly crenate, so that the fish feels rough to the

touch ; pectorals moderate, nearly half as long as head, reaching slightly

past the base of the ventrals
;
ventrals rather short, reaching nearly $-

the distance to the base of the anal
;
anal moderate, beginning consider-

ably in front of the dorsal and ending a little behind it
; spinous dorsal

beginning nearly midway between insertion of ventrals and anal, separ-

ated from the soft dorsal by a distance equal to about f the length of the

base of that fin. Caudal somewhat forked. Coloration uniform in spirits,

the silvery lateral band but faintly indicated. Length 10 inches. Lake

Chapala, Guanajuato. One of the largest of the Atherinidce, resembling a

pike in its form, and in the large head and mouth, (estor , eater, a name

applied by Le Sueur to the pike.)

Chirostoma estor, JORDAN, Proc. U. S. Nat. Mus., 1879, 298, Lake Chapala, Mexico. (Type(

No. 23124. oll. Professor Duges.)

354. CHIROSTOMA, Swainson.

(PESCADOS BLANCOS.)

Chirostoma, SWAINSON, Class' n Fishes, etc., 243, 1839, (humboldtianum).

Atherinoides, BLEEKER, Verhand. Batav. Genootsch., Japan, xxv, 40, 1853, (eomerina).

Alherinichthys, BLEEKER, 1. c., 40, (humboldtianum).

Heterognathus, GIRABD, Proc. Ac. Nat. Sci. Phila., 1864, 198, (humboldtiana).
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This genus is distinguished from Basilichthys and Menidia by the very

long and strong mandible, which protrudes beyond the upper jaw. The
scales are small, the teeth well developed, there are usually a few vomerine

teeth, and the premaxillary is extremely protractile. The known species
inhabit Mexico and Brazil, (^ap, hand

; aro^a, mouth, from the protrac-

tile mouth.)

a. Scales 42 to 50 in longitudinal series; a patch of teeth on vomer.

b. Anal rays 1, 19 or 20; head more than % length. HUMBOLDTIANUM, 1155.

66. Anal rays I, 15 or 16; head less than^ length. BARTONI, 1156.

aa. Scale larger, 35 to 37; teeth very weak, none on vomer. JORDANI, 1157.

1155. CHIROSTOMA HUMBOLDTIANUM (Cuvier & Valenciennes).

Head 4 in total length ; body slender, 5 in total length ; eye 6 in head, 2

in snout. D. V-I, 10 or 11
;
A. I, 19 or 20

;
scales 50, their edges entire.

Pectoral short, broad, pointed, 7 in total length. First dorsal over tip

of ventral, which is f length of pectoral ;
second .dorsal over middle of

anal. (Cuvier & Valenciennes.) Two specimens from a lake near the

city of Mexico, respectively 11 and 8 inches in length, the types of hum-

boldtwnum and vomerinum. The type of vomerinum is said to have slight

tooth-like asperities on the vomer. Not seen by us. (Named for Alexan-

der von Humboldt, 1769-1859, the famous author of "
Cosmos,-' who col-

lected fishes in South America and Mexico.)

Atherina humbotdtiana, CCVIER & VALENCIENNES, Hist. Nat. Poise., x, 479, 1835, lake near

City of Mexico.
Atherina vomerina, CUVIER & VALENCIENNES, I. c., 481, lake near City of Mexico.

Atherinichlhys humboldti, GUNTHER, Cat., in, 404, 1861; after CUVIEE & VALENCIENNES.

1156. CHIROSTOMA BARTONI, Jordan & Evermann, new species.

Head 4
; depth 6

; eye 4
;
snout 3J. D. IV-I, 10

;
A. 1, 15

;
scales 42-10,

large and loose, and with entire edges ;
about 24 scales before the dorsal.

Origin of spinous dorsal midway between insertion of ventrals and

origin of anal, midway between tip of snout and base of caudal fin.

Mouth large, the mandible If times the large eye, the premaxillaries very

protractile. Teeth well developed on jaws and vomer. Color silvery or

straw color
;
a narrow plumbeous lateral band, edged above with black,

along middle of side, indistinct anteriorly but well marked in posterior

f of its course
;
rest of body with scattered brownish punctulations.

Length 3| inches. Only one specimen known (Type, No. 23136), from a

tributary of the Rio Lerma, near Guanajuato, Mexico, where it was

obtained by Prof. Alfredo Duges. (Named for Mr. Barton A. Bean, Assis-

tant Curator of Fishes in the United States National Museum.)
Chirostoma humboldtianum, JORDAN, Proc. U. S. Nat. Mus., 1879, 299; not of CUVIER & VALEN-

CIENNES.

1157. CHIROSTOMA JORDANI, Woolman.

Head 4
; depth 4f . D. IV-I, 8 or 9

;
A. I, 6

;
scales 35 to 37. Body

elongate, slender, compressed; belly not compressed; head medium,
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conical; mouth very oblique; mandible deep and short, projecting; pre-

maxillary protractile but not produced; maxillary not reaching eye;

teeth very minute or almost obsolete, somewhat movable
; eye 4 in head

;

first rays of anterior dorsal over posterior end of ventrals and slightly in

advance of the insertion of the anal
;
first rays of second dorsal over

middle of anal, the rays when depressed reaching as far toward caudal

as the rays of anal; length of base of second dorsal about half that of

base of anal or equaling distance from snout to posterior edge of orbit
;

longest rays of second dorsal slightly exceed in length longest rays of anal

or about equal the greatest depth, and about i greater than the length
of the base. Pectoral fins large, not falcate, 1 in head, inserted above

axis of body and reaching to middle of the ventrals, or about equal length
of longest dorsal rays; origin of ventrals midway between snout and

last rays of anal, extending beyond vent almost to anal; length equal
distance from snout to posterior edge of orbit. Eye large and fall, longer
than snout, about 3 in head; cheeks and opercles scaled, the former with

3 rows of scales
;
scales all entire, rather firm. Color light olive-green,

with narrow but distinct and complete lateral stripe ;
the 3 rows of scales

on back thickly sprinkled with minute dark-brown dots which extend

from the snout to the caudal fin. Length 2i inches. Canals in the

City of Mexico and other tributaries of Rio de Lerma. In the City of

Mexico this species, together with Girardinichthys, is sold in the market,
embedded in meal and baked in corn husks. (Woolman.) (Named for

David Starr Jordan.)

Chirostoma brasilien$is, JORDAN, Proc. IT. S. Nat. Mus., 1879, 299; not of CtrviER & VALENCIENNES.

Chirostoma jordani, WOOLMAN, Bull. U. S. Fish Comm., xiv, 1894, 62, pi. 2, canals at Sala-

manca and in City of Mexico. The specimens of "Atherinichthys braslliensis
" mentioned

by Gunther as having been collected by Sall6 in Mexico probably belong to this species.

The types of Chirostoma brasiliense (Quoy and Gaimard) came from Kio Janeiro, and this

species is certainly distinct from it.

355. KIRTLANDIA, Jordan & Evermann.

Kirilandia, JORDAN & EVERMANN, new genus, (vagrans).

This genus is close to Menidia, but diifers from it in having the scales

laciniate and the dorsal and anal fins scaly. Three species known.

(Named for Dr. Jared Potter Kirtland, one of the first to study the fishes

of Lake Erie and the Ohio Basin.)
. Anal rays 1, 14 to 18; scales 43 (to 48?). VAGRANS, 1158.

aa. Anal rays I, 19 to 21.

b. Scales 43. MARTINICA, 1159.

bb. Scales 48 to 50. LACINIATA, 1160.

1168. KIRTLANDIA VAGRANS (Goode & Bean).

Head 4g ; depth 5J. D. V-I, 7
; A.I, 14 to I, 17

;
scales 43-6 to 48-7.

First dorsal very small, its insertion over front of anal, midway between
base of caudal and posterior angle of opercle ;

distance from its front to

front of second dorsal f head. Pectorals slightly shorter than head.

Vertical fins with large scales. Scales firm, adherent, then edges crenate



Jordan and Evermann. Fishes of North America. 795

or laciniate, feeling very rough to the touch. Scales of head large.

Color in life, light greenish above, the lateral band broad, covering 2

half rows of scales, becoming narrow posteriorly ;
sides and belly silvery;

tip of snout and of lower jaw yellow, soiled with blackish
;
each scale

of back with 1 to 3 dark points, these forming about 5 conspicuous
streaks as seen from above

;
caudal yellow, with dark punctulations, its

margin dusky; dorsal and pectorals somewhat dusky, lower fins white;
the anal with dark points at base. Length 4 inches. Coast of Gulf of

Mexico, Florida to Texas; very abundant in schools along the sandy
beaches, (vagrans, wandering.)

Chirostoma vagrans, GOODE & BEAN, Proc. U. S. Nat. Mus., 1879, 148, Pensacola, Florida.

(Type, No. 22848. Coll. Stearns.)

Menidia vagrans, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 267; JORDAN & GILBERT,

Synopsis, 407, 1883.

1159. KIBTLANDIA MARTINICA (Cuvier & Valenciennes).

Head 4*
; depth 5i ;

dorsal V-I, 7
;
anal I, 21

;
scales 43. Eye large, as

long as snout, 3i in head. Teeth rather strong. Scales strongly lacin-

iate. Spinous dorsal opposite front of the anal. Soft dorsal and anal

naked (possibly scaly in life?). Pectorals long, extending past base of

ventrals. This species is very close to Kirtlandia laciniata (Swain) and

may prove to be the same. Martinique. Known only from the original

types.

Atherina martinica, CUVIER & VALENCIENNES, Hist. Nat. Poise,, x, 459, 1835, Martinique. (Coll.

Plee.)

Menidia martinica, JORDAN, Proc. U. S. Nat. Mus., 1886, 530; redescription of type.

1160. KIRTLANDIA LACINIATA (Swain).

(SlLVERFISH.)

Head 4| ; depth 5| ; eye large, 3&, a little longer than snout
;
dorsal

IV-I, 7 or 8; anal I, 19 to 21; scales 50-7, firm, their edges strongly cre-

nate, those on the back laciniate. Upper jaw the longer. Teeth short,

even, forming a narrow villiform band. First dorsal very feeble, over

the beginning of the anal, rather nearer tip of caudal than snout
;
dis-

tance from first to second dorsal f length of head; pectorals reaching

ventrals, nearly as long as head
;
ventrals falling far short of the base of

the first dorsal; second dorsal very short. Soft dorsal and anal scaly.

Clear translucent greenish above
;
back with two or more rather irregu-

lar series of minute black dots, usually not more than one on each scale
;

snout and lower jaw dusky ;
sides with a well-defined silvery band, $

diameter of eye, covering third row of scales, not bounded above by a

dark line, but the entire band dusted with dark points ;
a few minute

dots on base of anal
;
caudal dusky. Virginia to South Carolina; rather

common, replacing northward the closely allied vagrans, with which it

may be found to intergrade. (laciniatus, gashed.)
Menidia vagrans laciniata, SWAIN MS. in JORDAN & GILBERT, Synopsis, 908, 1883, Beaufort,

North Carolina; (Coll. Jordan & Gilbert); JORDAN & GILBERT, Proc.U. S. Nat. Mus., 1882,

689, (April 25, 1883).
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356. MENIDIA (Bonaparte) Jordan & Gilbert.

(SlLVERSIDES.)

Menidia, BONAPARTE, Fauna Italica, about 1836, (no type indicated, menidia doubtless intended).

Argyrea, DE KAY, New York Fauna: Fisbes, 141, 1842, (notata; name preoccupied).

Menidia, JORDAN & GILBERT, Synopsis Fish. N. A., 407, 1883, (menidia).

Body elongate, more or less compressed. Head oblong, compressed ; belly
before ventrals more or less rounded in section, not compressed to an edge.
Mouth small, the gape curved, very oblique, usually not reaching the

eye ;
lower jaw short and weak

; maxillary slipping entirely under pre-

orbital
; jaws each with a band of simple, usually villiform teeth. Pre-

maxillaries very freely protractile, their spines comparatively long, nearly

equal to the eye, extending backward beneath a fold of skin which con-

nects the bases of the maxillaries
; posterior part of premaxillaries

broad. No teeth on vomer or palatines. Both dorsals short, the usual

radial formula being D. V-I, 8; first dorsal usually but not always in

front of anal
;
soft dorsal and anal scaleless. Scales rather large, entire.

Species numerous, probably all American, all of moderate or small size,

some of them entering or inhabiting fresh waters. (Menidia, an old name
of some small silvery fish, from

fj-rjvr), the moon.)

a. Scales moderate or large, 36 to 50, those of back entire or slightly crenate; soft dorsal and

anal mostly scaleless; teeth moderate.

b. Anal rays I, 15 to 18, rarely I, 19; belly very broad, not at all compressed.

c. Scales 38 or 39. Origin of spinous dorsal just before vent and midway between tip

of snout and base of caudal.

d. Snout longer than eye, about 2% in head; body deep, the depth 5 in length;

soft dorsal I, 8 or 9. PENINSULA, 1161.

dd. Snout shorter than eye, about 3% in head; body slender, the depth 5% to 7

in length; soft dorsal usually I, 10. GRACILIS, 1162.

cc. Scales 47. Origin of spinous dorsal nearer base of caudal than tip of snout.

AUDENS, 1163.

bb. Anal rays I, 22 to 24.

e. Scales 45 to 48. Body slender, depth 5% to 6 in length.

/. Dorsal spines 6; scales 48; head 4%. GILBERTI, 1164.

ff. Dorsal spines 4; scales 45 or 46.

g. Head 4% in length; dorsal inserted nearer tip of caudal than end of snout.

SARDINA, 1165.

gg. Head 5 in length; dorsal midway between tip of snout and base of caudal.

NOTATA, 1166.

ee. Scales 36 to 40; spinous dorsal inserted over front of anal; pectorals rather long.

h. Body rather stout, teeth stronger than usual. Front of dorsal nearer base of

caudal than tip of snout; belly slightly compressed. MENIDIA, 1167.

hh. Spinous dorsal inserted behind front of anal.

i. Scales 36. Depth 5 in length; head 4%. GUATEMALENSIS,* 1168.

ii. Scales 41. Pectoral much longer than head; snout short.

PACHYLKPIS,* 1169.

CM. Scales small, entire, about 56 in longitudinal series; dorsal rays V-I, 9; anal I, 24; body

slender, its depth 6%; teeth very weak. CLARA, 1170.

* The character of the scales has not been verified in pachylepis and guatemalensis. Both species
doubtless belong to Thyrina.
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1161. MENIDIA PENINSULA (Goode & Bean).

Head 4
; depth 5

; eye 3 to 3|, about equal to snout or interorbital

width. D. IV or V-I, 8 or 9; A. I, 15 to 18; scales 38 to 40-9.

Mouth very protractile ;
lower jaw long, more than length of head.

Scales large, thin, and smooth, with entire edges. Soft fins scaleless.

Origin of spinous dorsal in advance of anal fin, midway between tip of

snout and upper base of caudal. Light green ; edges of scales with dark
dots

; lips and top of head dusky ;
a dusky streak along base of anal

;

eye silvery ;
lateral streak narrow, tapering behind

;
bases of pectoral

and caudal bright yellow ;
fins otherwise nearly plain. Length 4 inches.

Florida and Gulf Coast, very abundant in schools along the sandy
beaches. Specimens from black water are very dark, the silvery band
underlaid by black, (peninsula, of the peninsula, i. e., Florida.)

Chirostoma peninsiilse, GOODE & BEAN, Proc. U. S. Nat. Mus., 1879, 148, Pensacola and Lake
Monroe, Florida. (Type, Nos. 21841a and 218416. Coll. Stearns; and No. 21870, Baird).

JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 266; JORDAN & GILBERT, Synopsis, 407, 1883.

1162. MENIDIA GRACILIS (GUnther).

D. IV-I, 8
;
A. I, 19

;
scales 40-9. The origin of the anterior dorsal fin

is opposite the vent, exactly in the middle of the distance between end
of snout and base of caudal. The distance between the origins of the

two dorsal fins is somewhat more than | that between the origin of the

posterior and the caudal. The height of the body is contained nine

times in the total length, the length of the head five times and a half.

The silvery band is narrow, and occupies a portion of the fourth series

of scales. Scales with the margin entire. Caudal lobes equal in length;
caudal somewhat longer than the pectoral, and rather shorter than the

head. Original locality unknown. (Giinther.)

We refer to this species a number of specimens collected by Dr. Hugh
M. Smith on St. George's Island, Lower Potomac. These specimens are

identified by Dr. Smith as Menidia beryllina, but they differ from typical

examples of the latter from the Potomac River at Washington, in the slen-

derer body, shorter dorsal, and in the dark dotting on the back. Head

4; depth 6i (7f to 8 in total). D. V-I, 9
;
A. 1, 17

;
scales 40. Eye very

large, longer than snout, 3 in head
;
snout short and sharp, 2|, greatest

depth of body nearly 2 in distance from nape to first dorsal. First dorsal

just before vent, midway between tip of snout and base of caudal. Dark

dots on scales of back and sides
;
lateral band sharply defined. Woods

Hole to Albemarle Sound, generally common in brackish waters, (gratilis,

slender.)

Atherinichthys gracilis, GUNTHER, Cat., in, 405, 1861; no locality given.

Menidia bergllina, H. M. SMITH, Bull. U. S. Fish Comm., x, 1890, 70, pi. xx, fig. 2.

Represented in fresh waters of the Potomac River by the deeper-bodied

1162a. MENIDIA GRACILIS BERYLLINA (Cope).

Head 4 to 4
; depth 5 to 5| ; eye very large, 3. Dorsal V-I, 10, rarely

V-I, 11 or V, I, 9
;

anal I, 15 to 18, usually I, 16 or 17
;

scales 38 to 40-8.
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Body very slender. Mandible slightly projecting. First dorsal well in

advance of second, inserted just before the vent, about midway between
base of caudal and tip of snout. Scales entire

;
fins not scaly. Greatest

depth of body 1 in distance from nape to spinous dorsal. Very pale

olive, with a sharply defined silvery band found anteriorly on the lower

half of the fourth row of scales and the upper half of the fiffh row
;

toward the middle, opposite the dorsal fins, it is on the central portion
of the fourth row and on the margins of the scales of the third and fifth

rows, rising toward the tail, where it covers the lower half of third and

upper half of fourth rows
;
back and sides with scarcely any dark dots.

Potomac River, near Washington, (beryllinusj emerald color.)

Chirostoma beryllimtm, COPE, Trans. Amer. Phil. Soc., 1866, 403, Potomac River, at Wash-
ington.

Menidia beryllina, JORDAN & GILBERT, Synopsis, 408, 1883.

1168. MENIDIA AUDENS, Hay.

Head 4| ; depth 6. D. IV or V-I, 8 or 9
;
A. I, 17 or 18

;
scales 45-10.

Head rather broad and flat above. Mouth small Eye 3 in head, equal
to snout and to interorbital space. Vent a longitudinal slit, its length

f diameter of eye. First dorsal spine inserted immediately above anterior

part of anal slit, slightly nearer base of caudal than snout. Pectorals

extending to beyond bases of ventrals, their length f head. Ventrals

reaching vent. Interspace between dorsals twice diameter of eye. Top
of head covered with large scales. Lateral silvery band on fifth row of

scales and edges of fourth and sixth rows
;
the extreme parts of fifth

row not included in it. Scales with entire edges, which are nearly

straight, so that each scale is angulated behind. Soft dorsal naked.

Color and form of Menidia notata
; edges of scales somewhat dotted

;
a

dusky streak at base of anal. Length 3 inches. Mississippi River
;

known only from Memphis and Vioksburg. (audens, daring, having gone
far from the sea.)

Menidia audens, HAY, Bull. U. fi. Fish Comm., n, 1882, 64, Memphis, Tennessee, and Vicks-

burg, Mississippi; (Coll. Hay); JORDAN & GILBERT, Synopsis, 908, 1883.

1164. MENIDIA GILBERTI, Jordan <fe Bollman.

Head 4 to 4
; depth 5fr-5f . D. VI-I, 9

;
A. I, 21 or 22. Scales 4-48 or

49-4. Body rather slender, elongate, compressed, especially below.

Head short, its upper surface slightly convex. Snout larger than eye, 3

to 3 in head. Maxillary 1 in snout ;
lower jaw included. Eye mod-

erate, 3 to 3i in head, 1 to li in interorbital space. Teeth in jaws small,

not close-set, none on vomer or palatines. Gill rakers long and slender,

about 20 developed below angle. Origin of first dorsal midway between

posterior margin of head and base of caudal, its posterior margin oppo-
site front of anal. Its longest spine 4| in head. Insertion of second

dorsal midway between base of caudal and fifth scale in front of first

dorsal, opposite middle of anal, its longest ray equal to snout. Distance

between origin of second dorsal and base of caudal equal to a distance
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from tip of snout to an eye's diameter beyond upper angle of pectorals.

Origin of anal midway between base of caudal and posterior base of

pectorals, the base equal to distance from tip of snout to base of pec-

torals
; longest ray equal to snout and eye. Pectorals reaching beyond

origin of ventrals, l\ to 1 in head. Ventrals reaching halfway to vent,

1$ to 2 in head, their origin midway between front of anal and edge of

preopercie. Vertical fins nearly or quite scaleless. Scales large and

firm, those above with the edges distinctly crenate. Color greenish, the

black rather pale, the scales thickly dusted with brown dots
;
a narrow

vertebral band, which is anteriorly accompanied by a short line on each

side; this band is broadest posteriorly; a bluish-silvery lateral band,
bordered by dark above

; upper parts dotted with black
;
sides and belly

paler than back, the upper two rows of scales below lateral band ante-

riorly with a few dots
; tip of snout, head between eyes, and yy-shaped

area on top of head, dark
;

from the occipital mark a streak of dots

extends to base of pectorals ; only a few dots on top of opercles ;
lower

jaw dusky; lining of opercle dark; fins all pale. Panama; numerous

specimens, the largest 4J inches long, obtained by the Albatross. (Named
for Dr. Charles Henry Gilbert, who first discovered the species.)

Menidia gilberti, JORDAN & BOLLMAN, Proc. U. S. Nat. Mus., 1889, 155, Panama. (Type, No.

41165. Albatross Coll.)

1165. MENIDIA SARDIN A (Jenkins & Evermann).

(FEZ DEL REY.)

Head H in length to base of caudal (5 in total); depth 6(6f); eye mod-

erate, 31 in head, li in interorbital space. D. IV-I, 9; A. I, 25; scales

6-45-5. Body rather slender, elongate, greatly compressed ventrally.

Head short, greatly flattened above
;

snout a little greater than eye,

blunt, with two evident folds or grooves across it
; maxillary protractile,

very broad, not reaching orbit
;

cleft of mouth oblique, curved, the

lower jaw but slightly included. Teeth in each jaw very small and

wide-set, none on vomer or palatines; gill rakers long and slender.

First dorsal short and low, its origin a trifle nearer tip of caudal fin than

end of snout, entirely in front of origin of anal. Space between first

and second dorsals equals the length of both snout and eye. Distance

from beginning of second dorsal to base of caudal fin equals that from

end of snout to insertion of pectorals, the fin lying over middle of anal
;

the first rays are highest, their length being a little greater than the

diameter of orbit. Origin of anal under anterior part of the interdorsal

space, one and one-half times as far from snout as from base of caudal
;

length of its base about twice that of the second dorsal, and about equal
to head

;
the first rays the longest. Pectorals short, about i length of

head. Ventrals small, short, inserted much in front of first dorsal and

a little nearer snout than base of caudal, their tips not nearly reaching
anal. Scales large, cycloid, not very firm. General color pale, each side

with a broad plumbeous lateral band, two scales in width, and equaling

length of head; the upper third of this band is much the darker;
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above the band the scales are sparsely covered with fine dark punctula-

tions; none below the band, and but few upon it; top of head very

pale, almost transparent on the interorbital area, but in front and behind

thickly set with small dark spots ;
snout also marked with spots ;

lower

jaw with some spots in front, plain behind
; opercles plain ;

fins all more

or less plainly marked with numerous small dark spots. Length 3i

inches. Gulf of California
;
common, (sardina, sardine.)

Atherina sardina, JENKINS & EVERMANN, Proc. U. S. Nat. Mus., 1888, 137, Guaymas, Sonora.

(Type, No. 39633. Coll. Jenkins & Kvermann.)

1166. MENIDIA NOTATA (Mitchill).

(SlLVERSIDE.)

Head 5
; depth 6. D. IV-I, 8

;
A. I, 23-; scales 46-10. Eye large, 3i in

head, about as long as the snout. Scales with entire edges. Jaws equal.

First dorsal large, inserted in front of the anal, over the vent, about mid-

way between snout and base of caudal. Distance between dorsals

length of head. Pectoral scarcely shorter than head, reaching past base

of ventrals, which do not reach the vent or the front of the dorsal. Body
slenderer and more compressed than in Menidia menidia. Teeth *

in few series, some of them larger. Transparent green, with a

lateral silvery band half the width of the eye ;
scales above with spots

along their edges, so that their outlines are clearly defined; chin speckled.

Length 5 inches. Atlantic Coast of United States, chiefly northward
;

south to Cape May; very abundant, (notatus, spotted, marked.)
Atherina notala, MITCHILL, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 446, New York

;
JORDAN &

GILBERT, Synopsis, 407, 1883.

Atherina viridescens, MITCHILL, Trans. Lit. and Phil. Soc., I, 1815, 447, New York.

Atherinichlhys menidia and notata, GUNTHER, Cat., in, 406, 1861.

1167. MENIDIA MENIDIA (Linnaeus).

Head 4f ; depth 5; eye 3&. D. IV-I, 9
;
A. I, 22 or 23

;
scales 39 or 40-8,

all entire. Cleft of mouth reaching to nearly opposite eye. Jaws equal.
Teeth not forming a close band, those of the outer series much enlarged,
a pair of small canines at symphysis. First dorsal inserted over the front

of the anal, nearer the base of the caudal than the snout. Soft dorsal

and anal scaleless. Pectoral as long as the head, reaching well past root

of ventrals, which reach the vent. Greenish yellow on back, very thickly
covered with fine dots, as are also the snout and lower jaw ;

lateral streak

very narrow, bordered above with a conspicuous greenish-black line; the

stripe about as wide as pupil, covering the middle of the fourth series of

scales; caudal conspicuously light yellow; dorsal and pectoral fins less

so
;
base of anal dusky. Length 3 inches. Cape Hatteras to Florida,

common on the South Atlantic Coast. (Menidia, an old name of some

small, silvery fish, from n^v, the moon.)

* First superior pharyngeal without teeth; second with teeth; third and fourth coossifio'l.
with teeth. E. C, Starks.
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Atherina mcnidia, LINNAEUS, Syst. Naturae, Ed. xn, 519, 17(50, Charleston.

Atherinabosci, CUVIER & VALENCIENNES, Hist. Nat. Poiss., x, 465, 1835, Charleston.
Menidia dentcx, GOODE & BEAN, Proc. U. S. Nat. Mus., 1882, 429, St. John's River. (Type,

No. 18051. Coll. Baird.)

Jhiiidia brasiliensis, JORDAN & GILBERT, Synopsis, 408, 1883; not of authors.

1168. MENIDIA GUATEMALENSIS (Gunther).

Head 4
; depth 5. D. IV-I, 9

;
A. I, 22

;
scales 36-7. Anterior dorsal

fin very small, inserted behind the vertical from front of anal fin. Sil-

very band on the third upper series of scales
;
lower caudal lobe rather

longer than upper. Lakes of Guatemala. (Gunther) ;
not seen by us.

Athcriniclithys guatemalensis, GUNTHER, Proc. Zoo'l. Soc., 1864, 151, Lakes of Huamuchal,
Guatemala; GUNTHER, Fishes Central America, 443, 1869.

1169. MENIDIA PACHYLEPIS (Gunther).

Head 5i ; depth 5|. D. IV-I, 6 to 8
;
A. I, 20 to 21

;
scales 41-7. The

snout is short, not longer than the diameter of eye, and the cleft of the
mouth does not extend'backward to below the anterior margin of the eye.
The anterior dorsal is composed of short, feeble spines, and its origin is

opposite to the fourth or fifth anal ray. The pectoral fin is much longer
than the head. The silvery streak occupies the adjoining halves of the
third and fourth series of scales. Panama. (Gunther) ;

not seen by us.

,
thick

; /leTrfc, scale.)

Atherinichthtjs paehylepis, GUNTHER, Proc. Zob'l. Soc., 1864, 25, Panama; GUNTHER, Fishes Cen-
tral America, 443, 1869.

1170. MENIDIA CLARA, Evermann & Jenkins.

Head 4; depth 6&J eye 3. D. V-I, 9
;
A. 25; scales 56-11. Body

slender, general form that of Menidia sardina
;

teeth very feeble
; eye

large, equal to width of interorbital space ;
distance between dorsal fins

less than that from tip of snout to posterior rim of orbit. Dorsal and
anal scaleless. Origin of first dorsal nearer tip of caudal than snout

j

pectorals f length of head. Scales small and persistent, with entire edges.
General color that of M. sardina, the lateral band plumbeous above and

silvery below. Length 3 inches. Gulf of California; rather rare;

approaches Leuresthes in the small scales and feeble dentition, (clarus,

clear.)

Mentfia clara, EVERMANN & JENKINS, Proc. U. S. Nat. Mus., 1891, 136, Guaymas, Sonora.

(Type, No. 43237. Coll. Evermann & Jenkins.)

357. LEURESTHES, Jordan & Gilbert.

Leurcslhes, JORDAN <fe GILBERT, Proc. U. S. Nat. Mus., 1880, 29, (tenuis).

This genus agrees with Menidia in every respect, except that the teeth

are very weak and caducous or obsolete, and the scales are very small, as

F. N. A. 52
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in Basilichtliys* 67 to 75 in a lengthwise series. Coast of California.

,
smooth

; eodiu, to eat
;
from the toothless jaws.)

a. Scales about 67; lateral band not so wide as eye. CRAMERI, 1171.

oa. Scales about 75 in longitudinal series; lateral silvery band wider than eye. TENUIS, 1172.

1171. LEUBESTHES CBAMEBI, Jordan & Evermann, new species.

Head 4f; depth 5; eye 3f ;
snout 3|. D. V-I, 8; A. I, 21; scales

5-67-6. Body slender, gently rounded above, narrowed below. Scales

smooth, firm, closely imbricated, the membranous edge strongly serrate.

Mouth moderate, premaxillaries very protractile ; maxillary short, not

reaching eye. First dorsal over front of anal, much nearer base of

caudal than tip of snout, or midway between base of caudal and gill

opening. Color hyaline green, with a lateral silvery streak, plumbeous

above, narrow, its width 1 in eye, wider than one row of scales, cover-

ing one row and two half rows; body above lateral line covered with

small brown specks ; pectorals and caudal chiefly blackish
;

second

dorsal with many black specks ;
anal and ventrals plain. Close to

Leuresthes tennis, from which it differs in the larger scales, smaller eye,

shorter maxillary, and the much narrower lateral band. Length 5

inches. Ballenas Bay, Lower California, near Cape Abreojos. Several

specimens collected by Dr. Charles H. Gilbert, on the Albatross. (Named
for Frank Cramer, in recognition of his excellent work on the Scor-

pconidce and Agonidce.) (Type, No. 27, L. S. Jr. Univ. Mus.)

1172. LEUBESTHES TENUIS (Ayres).

Head 4|; depth 5. D. V-I, 9; A. I, 22
;

scales 75. Eye equal to

snout. Scales small, smooth, and firm, closely imbricated, their edges
crenate. Maxillary not reaching to pupil. Preraaxillary very protract-

ile, curved, its posterior portion broad. Lower jaw shorter than upper ;

soft dorsal and anal scaleless. First dorsal fin over front of anal, much
nearer base of caudal than snout. Clear hyaline green, with the lateral

silvery streak very distinct bluish, wider than eye, on 1| rows of scales
;

edges of scales above bordered by dark points. Length 5 inches. Coast

of California from San Francisco to San Diego ;
abundant in San Diego

Bay ;
too small to be of much use as food, (tennis, slender.)

Atherinopsis tennis, AYRES, Proc. Cal. Ac. Nat. Sci., 1860, 76, San Francisco.

Leuresthes tennis, JORDAN & GILBERT, Synopsis, 405, 1883.

358. EURYSTOLE, Jordan & Evermann.

Eurystole, JORDAN & EVERMANN, new genus, (eriarcha).

This group differs from Menidia chiefly in the very long anal fin
;
the

spinous dorsal is very small, the scales smooth, the breast not compressed,
the pectorals short, and the head short and deep ;

the mouth is formed as

*
Basttichthys, Girard, the characteristic genus of the coast of Chili, differs from Menidia in the

very small scales (75 to 105). Some of the species reach a large size and are valued as food. The
teeth in BasUichthys are well developed.
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in Menidia, but the jaws are shorter and the opercles are truncated behind.

One species known. (ei>pi>f> broad; aroXfi, stole, the silvery band being

very wide.)

1173. EUBTSTOLE ERIARCHA (Jordan & Gilbert).

Head 5
; depth 5; snout short, 3| in head; eye large, 2f in head. Dor-

sal IV-1, 11 or 12
;
anal I, 27; scales about 48-9.* Body short, deep, much

compressed ;
head short, deep, about i longer than deep, rather broad

above; opercles truncate behind, the interorbital space about equal to

eye. Mouth very small, terminal, very oblique, with curved cleft as in

Menidia, the premaxillary very short, wide behind, with curved edge,

slipping under the narrower maxillary ;
the premaxillary protractile but

not much movable; jaws subequal, the lower slightly included. Maxil-

lary scarcely as long as eye, not quite reaching front of eye. Teeth rather

large, hooked backward. Gill rakers numerous, long and slender. Scales

smooth, caducous, not easily counted, 21 before dorsal. Pectoral moder-

ate, not falcate, inserted high, 1^ in head, 6 in body, reaching to the mid-

dle of the small ventral. Belly not especially compressed ;
not cultrate.

First dorsal very small, slightly nearer snout than base of tail, over first

ray of anal; last ray of dorsal much before last of anal. Anal very long,
somewhat elevated in front, its base 3 in body. Soft dorsal and anal

scaleless. Color translucent green, very pale; back, lips, and base of ver-

tical fins faintly dotted; lateral band very broad and highly silvery,

f as broad as eye; lower fins pale ;
air bladder not visible through the

flesh. Length 2f inches; two specimens known, both from Mazatlan,
the above description from the second example. (pi-, an intensive par-

ticle; apxbf, anus, from the long anal fin.)

Atherinellaeriarcha, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 348, Mazatlan. (Type, No.

29243. Coll. Gilbert.)

359. THYRINA, Jordan & Culver.

Thyrina, JORDAN & CULVER, Report Fishes Siualoa, MS., 1895, (evermanni).

This genus differs from Atherinella chiefly in possessing perfectly smooth
scales. The translucent air bladder shows through the skin

;
the pec-

toral is falcate, longer than head
;
anal very long, the small first dorsal

inserted behind its front
; belly compressed to a bluntish edge. Some

of these characters have not been verified in pachylepis and guatemalensis,

which may belong here rather than in Menidia. Two species known.

(Ovpig, a window ;
from the translucent air bladder, which shows through

the skin.)

a. Anal rays about 1,24, the base of the fin 2^ in body; pectoral 3% in body, its posterior

margin concave; ventrals pale. BVERMANNI, 1174.

aa. Anal rays 1,21, the base of the fin 3 in body; pectoral 4% in body, its posterior margin

scarcely concave; ventrals black. CRYSTALMNA, 1175.

*Not to be exactly counted
;
the number (36-7) stated in our original description was an error.

The scales can not be accurately counted, but there are over 40 at least.



804 Bulletin 47, United States National Museum.

1174. THYRINA EVERMANNI, Jordan & Culver.

Head 4f; depth 4 to 5; dorsal IV-I, 7
j
anal 1, 23 to 1, 25

;
scales 36-9

;

eye 2f in head ; snout 3| in head
; maxillary 3| in head

;
lower jaw 2 in

head
; pectoral i longer than head, 3 in body ;

caudal slightly longer
than head; interorbital space broad, nearly equal to eye. Body much

compressed, the belly sharp-edged, concave on each side below pectorals

as if pinched together between the fingers, the ribs reaching the edge,
the scales passing around it

;
the edge almost carinate. Back narrow.

Scales smooth, none on dorsal or anal. Mouth small, terminal, the short

jaws curved, the structure precisely as in Menidia; the teeth moderate,

curved, those in the upper jaw longer ; opercles oblique behind, not ver-

tically truncate. Gill rakers numerous, long and slender
; pectorals very

long and falcate, reaching to front of anal and beyond tips of short ven-

trals, their posterior margin concave; spinous dorsal small, inserted

midway between edge of preopercle and base of caudal, about over sixth

ray of anal
;
last ray of dorsal considerably before last of anal

;
base of

anal If times length of head, 2f in body. Color light green, much dotted

above, translucent below
;
a black streak of dots along base of anal

;

some on sides of head
;
median line of back dusky j

fins all pale ;
no

black on spinous dorsal, ventral, or pectoral; lateral stripe width of

eye, underlaid by black
;
a large, transparent, window-like space above

front of anal, marking the posterior portion of the air bladder. Length
2i to 3 inches

;
rather common in the estuary at Mazatlan. (Named for

Dr. Barton Warren Evermann.)
Atherinella cvermanni, JORDAN & CULVER, MS., Kept. Fishes Sinaloa, 1895, Mazatlan. (Type,

No. 2688, L. S. Jr. Univ. Mus. Cotype, No. 47494, U. S. Nat. Mus. Coll. Hopkins Expedition.)

1175. THYRINA CRYSTALLINA, Jordan & Culver.

Head 4f ; depth 4 to 5. Dorsal IV-I, 8
;
anal I, 21

;
scales 40-11

; pec-
toral longer than head, 4 in body ;

anal base more than half longer
than head, 3 in body; eye 2f in head; snout 3J; maxillary 2; lower

jaw 2|. Body rather deep and compressed ;
snout shortish

; opercle

shortish, rounded behind; mouth small, the upper jaw very protractile,

the premaxillary strongly curved
; jaws equal ;

teeth rather strong, the

outer curved, those in upper jaw largest ; eyes very large, silvery ;

breast compressed, as in Thyrina evermanni, but less sharp at edge, appear-

ing as if pinched between thumb and finger ; pectoral long, pointed, not

truly falcate, reaching more or less past the middle of the short ventrals,
its posterior margin not concave, the middle rays considerably more
than half length of upper rays ;

dorsal and anal naked
; gill rakers

numerous, long and slender. First dorsal small, behind front of the long

anal, midway between gill opening and base of caudal
;
first ray of soft

dorsal over about fourth of anal; last rays of soft dorsal considerably
before last of anal. Caudal lunate, the lower lobe the longer and broader,
as long as head. Color translucent green, with considerable dusky dot-

tings, no yellow ;
fins dotted

;
ventrals black, as are lobes of second dor-

sal and anal
; silvery stripe narrow, underlaid by dusky, its width little
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more than half the eye ;
first dorsal and base of anal dusky ; outlines of

air bladder evident through the translucent sides of body, but less so

than in Thyrina evermanni. Length 3i inches. Rio Presidio, near Mazat-

lan, Sinaloa, in fresh water; very common; the longest specimen 3i
inches long, (crystallinus, crystalline, from the window-like appearance
of the air bladder through the translucent muscles.)

AtheriiH'lla cri/xtalliiia, JORDAN & CULVER, Fishes Sinaloa, MS., 1895, Rio Presidio, below Pre-
sidio, Sinaloa. (Type, No. 2685, L. S. Jr. Univ. Mus. Cotype, No. 47440, U. S. Nat. Mus.
Coll. Hopkins Expedition.)

360. ATHERINELLA, Steindachner.

Atherinella, STEINPACHNER, Ichth. Beitrage, n, 35, 1875, (panamensis).

Body elongate, with the abdominal edge compressed into a keel. Cleft

of mouth very oblique; teeth hooked; scales strongly ctenoid. Upper
jaw protractile; pectoral very long and falcate. First dorsal small,

inserted behind front of long anal. Eastern Pacific. (Name a diminu-

tive of Atherina.)

1176. ATHERINELLA PANAMENSIS, Steindachner.

Head 4f ; depth 4|. D. III-l, 7
;
A. I, 21

;
scales 37 or 38-7i ; eye large,

3; snout 3. The broad flat interorbital space 2^in head. Profile straight
from snout to second dorsal. Ventral convex from base of lower jaw to

end of long anal, edge of abdomen forming a sharp keel. Lower jaw
oblique ; premaxillary protractile ; maxillary concealed by preorbital

when mouth is closed. Teeth in several rows, those of two outer rows

thickened at base and strongly incurved at tips. Pectoral very strongly

developed, much longer than head, falcate, as in Pelecus cultratus, which

this species strongly resembles. Upper pectoral ray longest, 2i in body,
others rapidly shortening ;

ventrals short, nearer tip of lower jaw than

base of caudal. Spinous dorsal short and weak, inserted over tenth anal

ray ;
soft dorsal extending farther back than anal

;
lower caudal lobe

longest. Scales strongly ctenoid, those above lateral line longest. A
silver-gray lateral band dotted with black. Panama. (Steindachner.)

Known from one specimen 5 inches long.

Atherinella panamensus, STEINDACHNER, Ichth. Beit., u, 35, 1875, Panama.

361. LABIDESTHES, Cope.

Labidesthes, COPE, Pfoc. Araer. Phil. Soc. Phila., 1870, 455, (siccitluin).

This genus differs from Menidia chiefly in the prolongation of the jaws,

both of which are produced into a short depressed beak. The scales are

small, as in Leuresthes and Basilichthys, their edges entire. (Aa3i, a pair

of forceps ; e<7$oj,to eat.)

1177. LABIDESTHES SICCULUS (Cope).

(BROOK SILVERSIDE ; SKIPJACK.)

Head 4; depth 6; eye 3. D. IV-I, 11; A. I, 23; scales 75. Body
elongate, very slender, compressed. Head long, flattened above, narrow
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below. Snout slender, conic. Premaxillaries broad posteriorly, very

protractile, produced forward, the snout longer than the large eye.

Edge of upper jaw strongly concave. Teeth very slender, mostly in one

series, forming a narrow band in front. Scales small, thin, with entire

edges. Spinous dorsal very small
;
soft dorsal short. Anal fin long ;

caudal forked
; pectorals moderate. First dorsal inserted somewhat

behind the vent. Pale olive green, translucent
;
lateral silvery band

very distinct, scarcely broader than pupil, bounded above by a dark line;
back dotted with black. In the black waters of the lowland swamps
the silvery is underlaid by black. Length 3 inches. Ponds and slug-

gish streams
;
Lake Ontario and southern Michigan to Iowa, Florida, and

Texas; locally abundant; a very graceful little fish, widely distributed,
confined to fresh waters, (siccus, dried; found in half-dry pools.)

Chirostoma sicculum, COPE, Proc. Ac. Nat. Sci. Phila., 1865, 81, Crosse Isle, Detroit River.

(Coll. Professor Fox.)
Labidesthes sicculus, COPE, Proc. Amer. Phil. Soc. Phila., 1870, 40; JORDAN & GILBERT, Synopsis,

406, 1883.

362. ATHERINOPSIS, Girard.

(PESCADO DEL REY.)

Atherinopsis, GIRAED, Proc. Ac. Nat. Sci. Phila., 1854, 134, (californiensis).

This genus differs from Basilichthys in the nonprotractility of the upper
jaw. The spines of the premaxillaries are very short, much shorter than
the eye, and they are covered by a skin which is continuous with that of
the forehead, being only capable of such motion as is permitted by the

extension of a fold of skin between the jaws and the frontal region.
Scales small. One species, reaching a considerable size, and having
importance as a food-fish. (Atherina ; oi/uf, appearance.)

1178. ATHERINOPSIS CALIFORNIENSIS, Girard.

("CALIFORNIA SMELT;" PESCADO DEL REY; PEIXE REY; PESCE-RE.)

Head 4| ; depth 5. D. IX-I, 12
;
A. I, 23

;
scales 77-13. Eye small, 5 in

head. Body elongate, little compressed. Maxillary narrow, not reach-

ing to the eye, not slipping under the preorbital. Jaws even
;
teeth

small, pointed, in narrow bands
;
inner series of upper jaw enlarged.

Gill rakers very long and slender. Scales crenate, somewhat rough, but
not laciniate. First dorsal large, inserted in front of anal nearer base

than snout
;
second dorsal inserted in front of middle of anal, which has

a scaly sheath. Pectorals nearly as long as head, not reaching to ventrals,
the latter halfway to vent. Vertebrae about 45. Translucent greenish, a

burnished lateral stripe which is rather plumbeous than silvery, some
yellow on the opercles. Length 18 inches. Coast of California, from

Cape Mendocino to San Diego ; very abundant in schools near the shore
;

a food-fish of considerable importance, with white flesh of fine texture
;

wrongly known as " Smelt" to English-speaking people in California.

Atherinopsis californiewis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 134, San Francisco, Cal.

(Coll. Dr. Heermann.)
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cotybntiennt, GUNTHEU, Cat., in, 406, 1861; JORDAN & GILBERT, Synopsis, 409,

1883.

(AvREs) GiRARD, Proc. Ac. Nat. Sci. Phila., 1856, 136, San Francisco.

363. ATHERINOPS, Steindachner.

(PESCADILLOS DEL REY.)

Atherinops, STEINDACHNER, Ichth. Beitrage, in, 61, 1875, (affinis).

Teeth incisor-like, bifid or branched, arranged in a single row in each

jaw. Otherwise as in Atherinopsis. Three species known, from California

and Mexico. These differ from the other Atherinidce in being chiefly herbivo-

rous as the dentition would indicate. (Atherina', on//, appearance.)

a. Teeth Y-shaped, the inner fork little if any shorter than the outer.

b. Scales 62 to 68. Dorsal V-1, 11; anal I, 22; spinous dorsal much in front of anal.

INSULARUM. 1179.

bb. Scales 52 to 56. Dorsal VI-I, 11; anal I, 22. Spinous dorsal over vent. AFFINIS, 1180.

oa. Teeth scarcely Y-shaped, the inner prong forming a short lateral branch on the main stem.

Scales 46. Dorsal VII-I, 10; anal I, 22; spinoue dorsal in front of vent. Pectorals longer than

head. , REGIS, 1181.

1179. ATHERINOPS INSULARUM, Gilbert.

Closely allied to Atherinops affinis, differing in the darker color, the

slenderer form, the much smaller scales, and the shorter spinous dorsal,

which is inserted farther forward. Scales 62 to 68 (52 to 56 in affinis)',

5 scales between upper edge of silvery baud and front of spinous dorsal

(4 in affinis). Front of dorsal much nearer tip of snout than is front of

anal, the distance between base of last dorsal spine and front of soft dorsal

greater than length of base of soft dorsal (much less than length of dorsal

in affinis). Spinous dorsal constantly with 5 spines (6 or 7 in affinis).

Otherwise, in fins, dentition, and general proportions as in affinis. As in

affinis, the inner fork of teeth is occasionally shorter than the outer,

approaching the case of Atherinops regis, where this is the rule. Very
abundant at San Clemente and San Nicolas Islands of the Santa Barbara

Group, and farther south at Guadalupe Island; not yet found on the

shores of the mainland. A. affinis is not known from these islands.

(inxularum, of the islands.)

AtJterina inxularuni, GILBERT, Proc. U. S. Nat. Mus., 1891, 549, San Clemente; San Nicolas;

Guadalupe Island. (Coll. Gilbert.)

1180. ATHERINOPS AFFINIS (Ayres).

(LITTLE
"
SMELT;" PESCADILLO DEL BEY.)

Head 5; depth 41. D. VI-I, 11; A. 1,22; scales 52 to 56. Maxillary
not reaching pupil. Lower jaw slightly shorter than upper. Teeth*

close-set, incisor-like, Y-shaped, the forks divergent, the inner fork pften

a little shorter than the other
;
teeth in lower jaw largest and most mov-

able. Eye large, not longer than snout. Spinous dorsal moderate, inserted

* First superior pharyngeal with teeth; second, third, and fourth coossified, with teeth.

. C. Starks.
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over the vent, its origin midway between posterior angle of opercle and

base of caudal. Pectoral about as long as the head, reaching ventrals, the

ventrals not to vent. Body stouter than in related species. Scales firm,

crenate. Peritoneum dark
;
herbivorous. Clear hyaline green, a silvery

lateral band, \\ scales wide, narrower than eye, bordered above by a pur-

plish line. Back and sides thickly punctate. Iris and opercles with bright

yellow. Length a foot. Coast of California in sandy bays in schools, with

Atherinopsis californiensis, and equally abundant : also an excellent food-

fish, but smaller and therefore of less importance, (affinis, related.)

Atherinopsis affinis, AYEES, Proc. Cal. Ac. Nat. Sci., 1860, 73, San Francisco.

Atherinops affinis, JORDAN & GILBERT, Synopsis, 409, 1883.

1181. ATHERINOPS REGIS, Jenkins & Evermann.

(FEZ DEL KEY.)

Head 4} ; depth 4$. D. VII-11
;
A. I, 22

;
scales 46-15

; eye large, equal-

ing snout, 3| in head. Maxillary not reaching pupil, lower jaw shorter

than upper. Teeth in a single series, close set, incisor-like, weak, each

with a short lateral branch on the main stem, not Y-shaped ; tips brown.

Gill rakers about 19 on lower limb of anterior arch, about 30 on lower

limbs of succeeding arches, not strong, equaling diameter of pupil. Origin
of spinous dorsal in front of vent, its distance from tip of snout being
but little more than half length of body, the origin of the first to the

origin of the second dorsal less than % length of body. The origin of

first dorsal is much nearer the angle of the opercle than to base of caudal.

The pectorals are longer than head by J the length of the head, reaching
to the middle of ventrals. Ventrals about reaching vent, nearly 2 in

head. Scales firm, large; pores developed on scales on various parts of

the body j
4 rows on the cheeks. Peritoneum black. Color, in alcohol,

pale, darker above the lateral band, the scales in this region having fine

punctulations, a silvery band slightly more than one scale wide, the

diameter of the eye, the upper third bordered by a dark line. This species
is allied to Atherinops affinis, Ayres, from which it differs in the longer

pectorals, larger scales, and in the position of the spinous dorsal, which
in this species is much nearer the head. Gulf of California

;
a common

food-fish, (regis, del rey, of the king.)

Allierinops regis, JENKINS & EVERMANN, Proc. U. S. Nat. Mus., 1888, 138, Bay of Guaymas.
(Type, No. 39632. Coll. Jenkins & Evermann.)

Family CVII. MUGILID^E.*

(THE MULLETS.)

Body oblong, more or less compressed, covered with rather large cycloid
scales

;
no lateral line, but the furrows often deepened on the middle of

each scale so as to form lateral streaks. Mouth small, the jaws with

*For a detailed account of the American marine Mugilidie. see Jordan & Swain, Proc. U. S.
Nat. Mus., 1884, 261.
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small teeth, or none, the teeth various in form; premaxillaries protrac-

tile. Gill openings wide, the membranes separate, free from the isthmus.

Branchiostegals 5 or 6. Gill rakers long and slender. Gills 4, a slit behind

fourth. Pseudobranchiffl large. Two short dorsal fins, well separated,
the anterior with 4 stiff spines, the last one of which is much shorter than

the others
;
second dorsal longer than the first, similar to anal

;
anal

spines 2 or 3, graduated ;
ventral fins abdominal, not far back, composed

of 1 spine and 5 rays ;
caudal forked. Air bladder large, simple. Intes-

tinal canal long. Peritoneum usually black. Vertebras 24. Genera 8 or

10; species about 100, inhabiting the fresh waters and coasts of warm

regions, feeding on organic matter contained in mud. "In the genus

Mugilj a considerable indigestible portion of the latter is swallowed, and

in order to prevent larger bodies from passing into the stomach, or sub-

stances from passing through the gill openings, these fishes have the

organs of the pharynx modified into a filtering apparatus. They take in

a quantity of sand or mud, and after having worked it for some time

between the pharyngeal bones, they eject the roughest and indigestible

portion of it. The upper pharyngeals have a rather irregular form; they
are slightly arched, the convexity being directed toward the pharyngeal

cavity, tapering anteriorly, and broad posteriorly. They are coated with

a thick, soft membrane, which reaches far beyond the margin of the bone,
and is studded all over with minute horny cilia. Each branchial arch is

provided with a series of long gill rakers, which are laterally bent down-

ward, each series closely fitting to the sides of the adjoining arch
; they

constitute together a sieve admirably adapted to permit a transit for the

water, retaining at the same time every solid substance in the cavity of

the pharynx." (Gunther.) (Mugilidce, Giinther, m, Cat., 409-467, 1861.)

MUGIMN.T::

a. Stomach muscular, gizzard-like; teeth slender, usually having the form of cilia; lower jaw
angular in front; species chiefly marine.

I. Anal spines 3; teeth ciliiform, flexible.

c. Orbit with a well-developed adipose eyelid, covering part of the iris; cilia in one or

few series, slender; cleft of mouth chiefly anterior. MUOIL, 364.

cc. Orbit without distinct adipose eyelid.

d. Cleft of mouth lateral; lower jaw narrow; upper jaw very thick and very pro-

tractile; cilia broad, in many series, pavement-like. CII^NOMUGIL, 365.

lb. Anal spines 2, the first soft ray simple but articulate; teeth distinct, in a few series,

scarcely ciliiform, often obsolete in the lower jaw; lips thin; no adipose eyelid;

preorbital serrate. QUERIMANA, 366.

AGONOSTOMIN;E:
cm. Stomach not gizzard-like; teeth not ciliiform; lower jaw not angular in front; cleft of

mouth lateral; fresh-water species, inhabiting chiefly mountain torrents in the tropics.

e. Teeth in villiform bands.

/. Anal spines 2; teeth in bands on jaws and vomer; lower jaw without lamelliform

folds. AGONOSTOMUS, 367.

ee. Teeth coarse, broad, truncate incisors, with their free edges serrate; smaller teeth on

vomer; none on palatines; head heavy, the bluut, tumid snout overhanging the

small, inferior mouth; lower jaw forming a sharp soft edge. JOTURUS, 368.

364. MUGIL (Artedi) Linnaeus.

(MULLETS.)

Mnyil (ARTEDI) LINNAEUS, Syst. Nat., Ed. x, 1758, 316, {cephalus).

Body oblong, somewhat compressed, covered with large scales. Head

large, convex, scaled above and on sides. Mouth small, subinferior, the



810 Bulletin 47, United States National Museum.

lower jaw angulated. Jaws with one or a few series of short, flexible,

ciliiform teeth
;
no teeth on vomer or palatines. Eye large, with a large

adipose eyelid, which is little developed in the young. Stomach muscu-

lar, like the gizzard of a fowl. Species very numerous, living on inud and

running in great schools along the shores and in brackish lagoons of all

warm regions. We here exclude from Mugil the Old World group, Liza

(type Mugil capito), similar in habit to Mugil but lacking the adipose eye-
lid. (Mugil, the Mullet, from mulgeo, to suck.)

a. Soft dorsal and anal fins almost naked; anal rays III, 8, rarely III, 7; sides with dark longi-

tudinal stripes along the rows of scales; caudal deeply forked; size large.

b. Scales about 33 in longitudinal series; depth about 4% in length to base of caudal;
teeth very minute; distance from tip of pectoral to front of dorsal about f the

length of the pectoral; lips rather thin. BRASILIENSIS, 1182.

bb. Scales about 41 in a longitudinal series; depth about 4 in length to base of caudal;
teeth close-set, rather small; distance of tip of pectoral from front of dorsal about

$ the length of pectoral. CEPHALUS, 1183.

art. Soft dorsal and anal fins scaled; sides without dark stripes along the rows of scales; caudal

less deeply forked; size smaller.

c. Anal rays III, 9; scales 35 to 45 in a longitudinal series.

of. Scales 42 to 45 in longitudinal series; teeth small.

e. Head small, 4% in length. INCILIS, 1184.

ee. Head large, 3% in length. THOBURNI, 1185.

dd. Scales 35 to 38 in longitudinal series.

/. Pectoral not nearly reaching origin of dorsal, the distance from its tip to front

of dorsal being in the adult % length of pectoral; teeth close-set, rather

small, (but distinctly visible without a lens; scales 38 or 39 in longitudinal

series; dorsal less falcate. CUREMA, 1186.

ff. Pectoral nearly reaching origin of dorsal.

</. Teeth rather wide-set, very small, mostly uniserial, scarcely visible in adult

without a lens; larger in the young.
k. Scales 38; bare space between dentary bones very large. HOSPES, 1187.

hh. Scales 35 or 36 in longitudinal series; bare space between dentary
bones small. GAIMARDIANUS, 1188.

gg. Teeth large, in many series above; fins deeply falcate; 37 scales in longi-
tudinal series. SETOSUS, 1189.

cc. Anal rays III, 8; scales very large, about 33 in a longitudinal series; teeth wide-set,

larger than in any other species except setosus, about as long as the nostril; upper
lip thick; pectoral not nearly reaching front of dorsal; size small.

TRICHODON, 1190.

1182. MUGIL BRASILIENSIS, Agassiz.

(LIZA ; LEBRANCHO ; QUERIMAN.)

Head 4 in length (5i including caudal); depth 4f (5). D. IV-I, 8; A.

111,8; scales 35-12. Body elongate, more slenderthan in any otherAmerican
Mugil. Snout broad and bluntish, the upper profile almost straight and
horizontal (in young examples the anterior profile is about equally oblique
above and below). Interorbital space greatly convex, its width 2 in
head. Upper lip rather thin. Space at the chin between the mandi-
bulary bones oblanceolate, acutish posteriorly. Preorbital large, almost

covering maxillary. Eyes hidden anteriorly and posteriorly by a broad
adipose membrane. Teeth very minute. Scales large, those on top of
head larger ;

about 21 large scales between origin of dorsal and tip of
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snout
;
soft dorsal and anal almost naked. Margin of soft dorsal very

concave, the sixth ray shortest, 3 times in second and longest ray. Anal

similar to soft dorsal, but slightly less concave. Caudal deeply forked.

Color dusky above, silvery below; a dusky streak along each row of

scales, these streaks not so wide as in Mugil cephalus. Scales on side

and opercle with dark punctulations ;
ventrals pale yellowish, the fins

otherwise dusky. Length 18 inches. Cuba to Patagonia, common in the

West Indies and along the coast of Brazil
; abundant in the markets of

Havana, where it is usually known as Lebrancho. It has not yet been

noticed in the waters of Florida, although probably occurring there. It

is readily distinguished from Mugil cephalus and other species with naked
dorsal and anal, by its large scales.

Mugil brasiliensis, AGASSIZ, Spix, Pise. Brasil., 234, plate 72,1829, Atlantic Ocean off Brazil
;

the types in the museum at Munich
;
JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1886, 262.

Mugil liza, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xi, 83, 1836, Brazil; Porto Rico;
Maracaibo

; Surinam ; Martinique.

Mugil lebranchus, POEY, Memorias, n, 260, plate 18, fig. 3, 1861, Cuba.

1183. MUGIL CEPHALUS, LinnwuB.

(COMMON HULLET; STRIPED MULLET
;
CEFALO

; MACHO; MACHCTO ; LISA CABEZUDA.)

Head 4 (5 in total with caudal); depth 3f (5 in total). D. IV-I, 8
;
A.

Ill, 8 (very rarely III, 7) ;
scales 41-13. Body rather robust, somewhat

compressed, its depth moderate. Snout rather narrow and acutish, its

upper profile little less oblique than lower. Interorbital space slightly

convex, 2f in. head. Upper lip rather thin. Space at the chin between
the mandibulary bones oblanceolate, acutish posteriorly. Preorbital

narrow, not nearly covering the maxillary. Eyes hidden anteriorly and

posteriorly by a broad adipose membrane. Teeth close-set, rather small,
but evident. Scales rather small

;
about 23 large scales between origin

of dorsal and tip of snout
;
scales on top of head slightly enlarged ;

soft

dorsal and anal with very few scales. First dorsal spine usually a little

more than half head, its length subject to some variation. Margin of

soft dorsal concave, the seventh ray shortest, 2| times in length of second

or longest ray ;
anal similar to soft dorsal, but less concave. Pectoral

reaching nearly to front of spinous dorsal, its insertion above axis ofbody.*
Caudal deeply forked. Color dark bluish above

;
sides silvery, with

conspicuous dark stripes along each row of scales
; pale yellowish below;

ventrals yellowish, the other fins more or less dusky. Length 1 to 2 feet.

Coasts of southern Europe and northern Africa; Atlantic coast of

America, from Cape Cod to Brazil
;
Pacific coast, in great schools in bays,

lagoons, and sheltered waters from Monterey to Chili, everywhere very

common; a food-fish of considerable importance, the flesh of fair quality.

On renewed comparison of specimens we are still wholly unable to sepa-
rate M. albula from the east coast of North and South America, M. mexi-

canus of southern California, M. guntheri from western Mexico, and M.

rammelsbergii from Peru, from the ordinary European mullet, and so unite

* Not on the median line, as stated by Dr. Gunther in his account of Mugil lineatus.
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all under one head as Mugil cephalus. The species has, however, not been
recorded from Cuba. (Cephalus, Cefalo, an old name from Kttyahrj,

head.) (Eu.)

Mugil cephalus, LINNAEUS, Systema Naturae, Ed. x, 316, 1758, Europe ;
based on ARTEDI.

Mugil albula, LINN^US, Syst. Nat., Ed. xn, 520, 1766, Charleston. (Coll. Dr. Garden.)

Mugil tang, BLOCH, Ichthyologia, plate 395, 1794, Africa.

Mugil plumieri, BLOCH, I. c., plate 396, 1794, St. Vincent
;
on a drawing by PLUMIER.

Mugil lineatus, MITCHILL MS., CUVIER & VALENCIENNES, Hist. Nat. Poiss., xr, 96, 1836, New
York.

Mugil rammelsbergii, TscHXJDi, Fauna Peruana, Ichthy., 20, 1845, Peru.

Mugil lerlandieri, GIRARD, U. S. and Mex. Bound. Surv., 20, plate 10, figs. 1 to 4, 1859, St.

Joseph's Island, Indianola ; Brazos Santiago ; Brazos; and Galveston; all on coast

of Texas. (Coll. Wiirdemann, Clark, and Kennerly.)

Mugil gi'mtheri, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 169, western coast of Central

America; not of STEINDACHNER.

Mugil mexicanus, STEINDACHNEK, Ichthyol. Beitrage, HI, 59, 1875, Acapulco.
Mugil albula, JORDAN & GILBERT, Synopsis, 403, 1883.

Mugil cephalus, JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1884, 263.

1184. MUGIL INCILIS, Hancock.

(TRENCH MULLET.)

Head 4
; depth 41. D. IV-I, 8

;
A. Ill, 9

;
scales 42 to 44-15, 23 before

the dorsal. Snout moderately broad, scarcely convex, with the

lower profile ascending in the same degree as the upper descends ; the

teeth very small, slender
;
interorbital space slightly convex, its width 2f in

length of head. Upper lip rather thin
;

the angle made by the two

mandibulary bones a right one; the preorbital tapers posteriorly, has

the anterior margin finely serrated, and covers the maxillary so that only
a very narrow portion of it is visible on the side of the snout. Adipose

eyelids large. The space of the chin, between the mandibles and inter>

opercles is elongate cuneiform. Soft dorsal and anal fins scaly. Second
dorsal spine slightly longer than the first, and more than half length of

head
; pectoral short, reaching tenth scale, not quite reaching dorsal

;

fins scarcely falcate
;
caudal deeply emarginate. Silvery ;

axil blackish
;

sides without dark stripes along the rows of scales. (Giinther.)

Brackish waters from Rio Chagres to Pard, and Bahia
;
common, (incilis,

pertaining to a ditch.)

Mugil incilis, HANCOCK, Quart. Journ. Sci., 1830, 127, Guiana ; GUNTHER, Fishes Centr.

Amer., 1869, JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1884, 266.

Mugil gilntheri, STEINDACHNER, Ichth. Notizen, i, 12, 1864, British Guiana.

1185. MUGIL THOBURNI, Jordan & Starks, new species.

Head 3| to 3f; depth 4
;

dorsal IV-7; anal III, 9
;

scales 44-15; orbit

equal to snout, 4i in head
;
uncovered part of eye 8 or 9 in head

;
inter-

orbital 2i; first dorsal spine 2; soft dorsal and anal equal, the longest

ray 2J- ;
ventrals 2 in head

; pectoral If. Body moderately elongate ;
a

very gentle curve from tip of snout to dorsal
;
ventral outline consider-

ably curved, the curve uniform from chin to caudal peduncle. Head
large, broadly rounded above

; eye moderate, with a large adipose eyelid;
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mouth oblique, the maxillary reaching to front of orbit
; upper lip rather

thick; lower jaw with a knob at the middle which fits into an emargi-
nation in the upper, its angle more obtuse than a right angle ; space
on chin between mandibulary bones, broad in front, acute behind, the

subopercles meeting below. Teeth very minute, scarcely appreciable.

Preorbital minutely serrated. Pectorals reaching about to middle of

ventrals, not to spinous dorsal
; spinous dorsal inserted above posterior

end of ventrals when fin is depressed; first spine of dorsal the longest;
soft dorsal and anal similar, their margins incised; ventrals inserted

behind middle of pectoral ;
soft dorsal and anal scaly, 23 scales before

dorsal. Color slaty bluish above, silvery below
;

sides with rather faint

longitudinal bluish stripes which follow the rows of scales, fading out

on the belly and running into the darker color on the back; ventrals and
anal pale ; pectoral and dorsals dusky ;

a dusky bar at base of pectoral.

Pacific Coast oftropical America from Guatemala to Galapagos ; the types,

two specimens (No. 1607, L. S. Jr. Univ. Mus.), the largest 8 inches long,
collected by the Albatross in the Galapagos. Close to Mugil incilis, the

head larger, and with several minor differences. (Named for Dr. Wilbur
Wilson Thoburn of Stanford University in recognition of his work on

the Cottidv.)

1186. MUGIL CUREMA, Cuvier & Valenciennes.

(WHITE MULLET; BLUE-BACK MULLET; LIZA; LISA BLANCA.)

Head 4; depth 3|. D. IV-I, 8
;
A. Ill, 9

;
scales 38-12. Body moder-

ately elongate, its depth about equaling that of Mugil ceplialus. Snout

rather narrow and pointed, the upper profile not so oblique as lower.

Interorbital space slightly convex, 2- in head. Upper lip rather thick.

Space at the chin between the mandibulary bones oblanceolate, acutish

posteriorly. Preorbital rather narrow, nearly covering the maxillary

posteriorly. Eyes hidden anteriorly and posteriorly by a broad adipose
membrane. Teeth thick-set, rather small, but distinctly visible to the

naked eye. Scales rather small, about 23 from origin or dorsal to tip of

snout
;
soft dorsal and anal densely scaled. Soft dorsal slightly concave,

the seventh and shortest ray 2 in second or longest ray. Anal similar to

soft dorsal. Pectoral falling short of spinous dorsal by a distance equal
to i its length in adult, sometimes longer in young. Caudal forked.

Color dark olive above, with some bluish reflections; silvery below
;
no

dusky streaks along sides
;
a rather small dark blotch at base of pectoral ;

spinous and soft dorsal and pectorals pale, with numerous small dark

punctulations ;
caudal pale, yellowish at base, margin of fin blackish

;

anal and ventrals yellowish ;
side of head with two yellow blotches.

Cape Cod to Brazil; Magdalena Bay to Chili, generally common on both
coasts of America, especially in the tropics. A food-fish of importance,

entering the sea more freely than does Mugil cephalus, which is a bay
fish. Length about a foot. (Curema, a Portuguese name used by Marc-

grave, doubtless corresponding to the Spanish Qucrinxtn.)

Jliigil cnrcinii, CrviER & VALENCIENNES, Hist. Nat. Poise., xi, 87, 1836, Brazil: Martinique;
Cuba.
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Mugil petrosus, CUVIER & VALENCIENNES, I. c., 89, Brazil; Surinam; Gulf of Mexico; Cuba;
JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1884, 268.

Mugil brasiliensis, JORDAN & GILBERT, Synopsis, 403, 1883; GUNTHER, Cat. in, 431, 1861; not of

AGASSIZ.

1187. MUGIL HOSPES, Jordan & Culver.

(LlSITA.)

Head 3| to 4
; depth 4 to 4J-. D. IV-8

;
A. Ill, 9

;
scales 38-13

; eye 4i

in head; snout 4; maxillary 4. Body a little slenderer and more com-

pressed than in Mugil curema, the back considerably arched, the profile

gently curved from tip of snout to front of soft dorsal. Eye moderate,

with a large adipose eyelid. Head broad, rounded above, the interorbital

width 21 in its length. Teeth very small, visible with a lens only. Tip
of lower jaw forming a right angle. Bare space between dentary bones

club-shaped, much larger than in Mugil curema, the subopercles barely

meeting below. Pectoral somewhat falcate, unusually long, reaching
about to base of third dorsal spine, 1 in head, its long axillary scale

unusually long, half length of the fin and 2% in head. First dorsal

inserted over middle of body, over middle of length of ventral spine ;

second dorsal moderate, its edge incised
; upper lobe of caudal a little

longer than lower, as long as head. Anal rather high ;
ventrals inserted

before middle of pectorals. Dorsal and anal fins scaly. Color much
as in Mugil curema, rather greener above, sides silvery, with faint traces

of longitudinal streaks
;
fins pale ; upper edge of pectoral and end of cau-

dal dusky ;
a small blackish spot at base of pectoral above

;
no yellow on

head. Length 9 inches. Pacific Coast of Mexico, not rare in Mazatlan

Harbor, with Mugil curema, from which the long pectoral readily distin-

guishes it. (hospes, a landlord, in allusion to the almost constant pres-

ence in the mouth of a small Oniscid crustacean similar to that found in

the Menhaden.)

Mugil Itospes, JORDAN & CULVER, MS., Fishes of Sinaloa, 1895, Mazatlan. (Type, No. 2980,

L. S. Jr. Univ. Mus.; cotypes, No. 47446, U. S. Nat. Mus. Coll. Jordan, Culver & Starks.)

1188. MUGIL GUMARDIANUS, Desmarest.

(RED-EYE MULLET; LIZA QJO DE PERDRIZ.)

Head 4; depth 3f. D. IV-I, 8; A. Ill, 9; scales 35 or 36-11. Body
rather robust, moderately compressed. Snout rather narrow and pointed,

upper profile almost as oblique as lower. Interorbital space convex, 2

in head. Upper lip rather thick, about as in Mugil curema. Space at the

chin between the mandibulary bones elliptical, acutish in front and

behind, scarcely longer than snout. Preorbital rather narrow, covering
about half of the maxillary. Eyes hidden anteriorly and posteriorly by
a broad adipose membrane. Teeth rather wide-set, very small, not visi-

ble without the aid of a lens. Scales in the adult rather large, evident
in the young, about 20 in a line from origin of spinous dorsal to tip of
snout

; soft dorsal and anal densely scaly. Soft dorsal concave on its
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margin ;
the seventh ray shortest, 2-$- in second or longest ray. Anal sim-

ilar to soft dorsal but more concave. Pectoral reaching very nearly to

front of spinous dorsal. Caudal forked. Color dusky above, with bluish

reflections , silvery below
;
no dusky streaks along sides ; spinous and

soft dorsal dusky, the latter finely punctulate with brown, its anterior

rays tipped with black; Caudal pale, broadly margined with black;
anal pale, its basal half appearing dusky from dark punctulations ; pec-
toral pale in front, rather dusky behind, where there is a dusky blotch at

base. Length 11 inches. Florida Keys to Cuba
;
not abundant, but com-

mon at Key West. (Named for P. Gaimard, the associate of Quoy, in the

study of the animals obtained on Freycinet's voyage of the Uranie and

the Physicienne, and on Dumont d'Urville's voyage of the Astrolabe.)

MiKjil gaiinardktmts, DESMAREST, Diet. Class., pi. 109, 1831, Cuba; no description; POEY, Ann.

Lye. Nat. Hist. N. Y., 64, pi. 7, figs. 1-3, 1875, Cuba; first description; JORDAN & SWAIN,
Proc. U. S. Nat. Mus., 1884, -267.

1189. MUGIL SETOSUS, Gilbert.

Head 3f to 3f in length ; depth 4
; eye large, equaling or slightly excsed-

ing the length of the snout, 3* to 4 in head, If in interorbital width. D.

IV-I, 8; A. Ill, 9; scales 37. Closely resembling Mugil hospes, from
which it differs widely in its much larger multiserial setae, and the

longer, narrower mouth. Mandibular angle less than 90 degrees; length
of cleft of mouth but little less than its width. Premaxillary setae in

a narrow band, not arranged in definite cross lines as in Chasnomugil j
those

of outer row very long and numerous, curved and closely crowded ;
inner

sette much shorter, but arranged in several irregular series
;
mandibular

setse shorter and slenderer but larger than the premaxillary setae of M.
curema

;
in a single series

;
a narrow strip only of the maxillary is visible

in the closed mouth. Upper lip thick. Preorbital denticulated. Adipose

eyelid partly covering pupil, but much thinner than in curema and related

species, the whole eye being visible through it in alcoholic specimens;

adipose mass lying behind eye less developed, encroaching but little on

the opercle. Suborbital very wide, as in Mugil trichodon. Scales moderate,
20 in front of dorsal, 11 in an oblique series from vent to base of dorsal.

Accessory scale on each side of spiuous dorsal usually longer than the

base of the fin. Axillary scale exceedingly thin and membranous. Soft

portions of all the vertical fins scaled to tip ;
basal portions of the pec-

torals and ventrals also scaled. Pectoral long, pointed, slightly falcate,

as long as head behind front of pupil, reaching tenth or eleventh scale on

sides, failing to reach front of spinous dorsal by about & its own length.

Spinous dorsal lower than soft dorsal. Both soft dorsal and anal strongly

falcate, the last rays much higher than middle rays, the anterior rays when

depressed nearly reaching tips of last rays. Soft dorsal inserted over fourth

or fifth ray of anal. Caudal longer than head, the lobes long and pointed.
Plain grayish above, silvery on sides and below, without stripes or other

markings. Ventrals unmarked, the other fins slightly dusky, the caudal

with a distinct black margin. Very abundant at Clarion Island, of the

Revillagigedo group, also found at Mazatlan, where the color is much
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darker than in the types which came from bottom of volcanic ashes.

(setosus, bearing bristles.)

Mugil setosm, GILBERT, Proc. U. S. Nat. Mus., 1891, 649, Clarion Island. (Coll. Gilbert.)

1190. MUGIL TRICHODON, Poey.

(FAN-TAIL MULLET.)

Head 4
; depth 3f. D. IV-I, 8; A. Ill, 8; scales 33-11. Body rather

robust, its depth somewhat greater than in Mugil curema. Snout rather

narrow and pointed, the upper and lower profile about equally oblique.
Interorbital space flattish or slightly convex, 2^ in head. Upper lip

thick, thicker than in any other species here described. Space at the

chin between the mandibulary bones oblanceolate, acutish posteriorly.
Preorbital narrow, covering little of maxillary. Eyes hidden anteriorly
and posteriorly by a broad adipose membrane. Teeth wide-set

; larger
than in most other species ; plainly visible in both jaws, and about as long
as the nostril. Scales large, about 21 from origin of dorsal to tip of

snout; soft dorsal and anal densely scaled. Soft dorsal concave; the

seventh ray shortest, 2| in second or longest ray ;
anal similar to soft

dorsal. Pectoral not reaching nearly to front of spinous dorsal. Caudal

broad, forked. Color dusky olive above, with some bluish reflections;

silvery below. No dusky streaks along the rows of scales. A dark blotch

at base of pectoral. Dorsals and caudal pale, the former with very small

dark punctulations. Caudal margined with blackish. Anal and ventrals

yellowish. Pectorals pale, finely punctulate with brown. Length 10

inches. Florida Keys to Brazil; very abundant at Key West, but rare

about Cuba. (&pi%, hair; bdovc, tooth.)

Mugil trichodon, POEY, Ann. Lye. Nat. Hist. N. Y., xi, 1875,66, plate 8, figs. 4 to 8, Cuba.

Mugil brasiliensis, JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1884, 270; not of AGASSIZ.

365. CH^ENOMUGIL, Gill.

Chsenomugil, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 169, (proboscideus).

Cleft of mouth lateral
;
lower jaw narrow

;
dentiform cilia in very many

series, broad, flat, and somewhat paved ; upper lip very thick
;
no adi-

pose eyelid. Small mullets, of the tropical shores. (%aivu, to gape ;

Mugil.)

1191. CHJENOMUGIL PROBOSCIDEUS* (Giinther).

Head, and especially the body and tail, compressed ;
the greatest depth

of body nearly equals length of head, and is 4-J in total length ; eye 4,

shorter than snout. Dorsal IV-I, 8
;
anal III, 10

;
scales 38, 14 in trans-

* A second species of Chsenomitgtt, possibly American, is Chsenomugil nigro-strigatiis (GUNTHER):
Head 5; depth 4%; dorsal IV-T, 8; anal III, 9, scales 42, 13 or 14 in a transverse series, 27

between snout and spinous dorsal. Upper lip extremely thick, without transverse fold, and with
about 7 series of small flat papillae on its inferior half; lower lip with a broad membranaceous
margin, notched in the middle, but not ciliated. Interorbital space slightly convex, 2% in head.
Snout as long as eye or longer. Chin nearly entirely covered by the mandibles. Preorbital

truncate, not notched, not covering extremity of maxillary. Pectoral inserted nearly in the
middle of the depth of the body, without a pointed scale in its axil; not quite as long as head,
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verse series, 23 before the dorsal. The front part of the upper lip is

extremely thick and conically produced, nearly as long as rest of snout;
low part of each lip with a band of soft pavement-like papillae, arranged
in oblique series

;
lower jaw rather narrow

;
cleft of mouth deeper than

broad
;
in some specimens the band of papilla) passes into a series of fine

movable teeth anteriorly on the upper jaw. Upper anterior profile nearly
straight, obliquely descending ;

interorbital space convex, 2 in head, and
scaly ; preorbital area naked. Maxillary entirely hidden by the preor-

bital, which has the extremity truncated and minutely serrated. The
spinous dorsal begins somewhat nearer base of caudal than to end of
snout

;
the soft dorsal and anal with small scales between the rays, the

former is higher than the spinous dorsal, and commences above the middle
of the anal fin

;
anal fin rather higher than long, as high as soft dorsal

;

pectoral 1J in head
;
caudal emarginate. Silvery, upper parts greenish ;

dark stripes of spots along the series of scales. (Giinther.) Pacific Coast
of tropical America; generally common in rock pools. Length 6 inches.

Known from Mazatlan, Cordova, and Panama, (proboscideus, having a

proboscis.)

Mugil proboscideus, GUNTHER, Cat., in, 459, 1861, Island of Cordova, west coast of Cen-
tral America. (Coll. G. U. Skinner and Captain Dow.)

Chsenomugil proboscideus, JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1884, 272.

366. QUERIMANA, Jordan & Gilbert.

Querimana, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 588, (harengus).

This genus includes little mullets, with but 2 spines in the anal fin

and with the teeth in the jaws less ciliiform than in Mugil. Adipose eye-
lid wanting; preorbital serrate. The species are all American, of small

size, and some of them swim in great schools at the surface. Querimana is

close to the Australian genus Myxus, but Myxus has 3 anal spines. (Quer-

iman, a Portuguese name of Mugil curema.)

a. Teeth in lower jaw obsolete; species of small size.

b. Scales small, 38 ina longitudinal series; dorsal fin IV-I, 8; anal II, 9 or 10.

HARENGUS, 1192-

bb. Scales large, 28 or 29 in a longitudinal series; dorsal fin IV-I, 8; anal II, 7 or 8.

GYRANS, 1193.

1192. QUERIMANA HARENGUS (Gunther).

(EL VERDE.)

Head 3i; depth 3i to 4, Dorsal IV-I, 8; anal II, 10; scales 38. Head
and body compressed ;

cleft of mouth broader than deep, not reaching

reaching fourteenth scale of lateral line. Spinous dorsal commences midway between snout and
base of caudal, or above the sixteenth scale of lateral line; soft dorsal begins above the twenty-
sixth scale, or above the third soft anal ray. Soft dorsal not -caly, much higher than long, as

high as anal, which is longer than the dorsal. Body with about 11 brownish-black longitudinal
streaks produced by a series of spots, one always belonging to the cuticular fold covering base

of scale. (Giinther.) One specimen from unknown locality, supposed to be from St. Vincent.

Whether of the Cape Verde Islands or of the West Indies is unknown, (niger, black; strigalus,

streaked.)

Mugil nigro-striyatus, GI'NTHEB, Cat., in, 457, 1861, supposed to be from St. Vincent.

F. A. N. 53
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orbit
;
a single series of small fixed teeth in upper jaw, none in the lower

or on the vomer
; lips thin. Preorbital serrate, anteriorly and inferiorly.

Anterior dorsal spines of moderate strength, 2 in head. Sides and belly

bright silvery, back clear green ;
a large silvery blotch on each side above,

fading at death. Length 2 inches. Pacific Coast of Tropical America,
from Mazatlan to Peru

; locally abundant, (harengus, herring.)

Myxus harengus, GUNTHER, Cat., in, 467, 1861, Pacific Coast of Central America. (Coll.

Captain Dow.)
Querimana harengus, JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1884,274.

1193. QUERIMANA GYRANS, Jordan & Gilbert.

(WHIRLIGIG MULLET.)

Head 3; depth 3f; eye 3f, large, equaling interorbital width, about

twice length of snout. D. IV-I, 7
;
A. II, 7 or 8

;
scales 28 or 29. Body

compressed, especially below ; upper anterior profile descending in a curve

to the short snout
; top ofhead transversely convex ;

mouth rather narrow,

oblique, the symphysis of lower jaw forming an acute angle. Teeth in a

single series in upper jaw, rather better developed than in species of

Mugil, but not evidently of different character. Origin of ventral fins

midway between snout and end of anal fin
; pectorals long, 5 times in

length of body ;
vertical fins apparently scaleless. Some specimens (per-

haps females) green above
;
sides and belly silvery ;

middle of back with
a large pale area, shining silvery when in the water. Other specimens

(perhaps males) with a broad coppery olive shade along the sides, extend-

ing on the back
;
color otherwise the same ; the pale dorsal blotch as in

the other; fins pale. South Atlantic Coast of United States, known from

Woods Hole (Smith and Kendall) to Key West; generally abundant
;
a

curious little mullet, often found swimming round and round in great
schools at the surface like whirligig beetles; usually mistaken for the

young of the mullet or the bluefish. According to Mr. W. C. Kendall it

is common off Fortress Monroe, Virginia. Close to Querimana harengus,
but differing in coloration, size of scales, fin rays, etc. Length 2 inches.

(gyrans, whirling.)
Querimana gyrans, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1884, 26, Key West ; SMITH, Bull.

U. S. Fish Comm., xi, 1891, 192. (Type, No. 34966. Coll. Jordan.)

367. AGONOSTOMUS, Bennett.

Agonostomus, BENNETT, Proc. Comm. Zool. Soc., 1830, 166, (telfairii).

Dajaus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., xi, 164, 1836, (monticola).

Nestis, CUVIFR & VALENCIENNES, I. c., xi, 166, 1836, (cyprinoides = telfairii).

Fresh-water mullets, with cleft of mouth extending laterally about to

front of eye. Small teeth in villiform bands in both jaws, and some-

times on the vomer. Edge of lower lip rounded, not sharp. Stomach
not gizzard-like. Anal spines usually 2, the first soft ray slender and
often taken for a spine. Streams of mountainous regions in tropical
countries. The American species constitute the subgenus Dajaus, char-

acterized by the presence of teeth on the palatines, (a-, without; yuvia,

angle; dro^ua, mouth.)
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a. Intel-orbital space flat, narrow, 4 in Lead; head 3%; depth 4% to 4%; lips thin; scales

40 to 42-13. PERCOIDES, 1194.

mi. Interorbital space convex, broad, 2% to 3 in head.

b. Lips thin; body rather deep; maxillary to front of eye. MONTICOLA, 1195.

66. Lips thick.

c. Maxillary short, barely reaching front of eye, 4 in head; eye 5 in head; head 4%
in length. NASUTUS, 1196.

cc. Maxillary long, reaching posterior margin of pupil, 2% in head; eye very small,

6% iu head; head 3% in length. MICROPS, 1197.

Subgenus DAJAUS, Cuvier & Valenciennes.

1194. AGONOSTOMUS PERCOIDES, Giinther.

Head 3f; depth 3f. Dorsal IV-I, 8; anal III, 9; scales 40 to 42-13.

Vilhform teeth in the jaws and on the vomer and palatines; upper lip

thin; maxillary reaching beyond front of eye ;
interorbital space flat,

its width 4 in head, rather greater than diameter of orbit, which equals

length of snout. Origin of spinous dorsal midway between snout and

base of caudal
; length of anterior spine m<5re than half that of head.

Soft dorsal as high as the spinous ;
caudal deeply emarginate ;

anal fin

higher than soft dorsal
; pectoral as long as head without snout

;
ventrals

somewhat shorter than the pectoral fins. Nearly uniform greenish (in

spirits); blackish blotches between the dorsal spines. (Giinther.)

Fresh waters of San Domingo and probably of other islands, (percoides,

7rep/coet(5fo, like a perch.)

Agonosloma percoides, GUNTHEK, Cat., in, 464, 1861, San Domingo.

1195. AGONOSTOMUS MONTICOLA (Bancroft).

Depth 4^ to 4-J- in total length (about 3| without caudal). Dorsal IV-

I, 8; anal III, 9; scales 40 to 42, 12 in transverse series. Small teeth in

jaws and on the vomer and palatines. Upper lip thin
; maxillary reach-

ing eye ;
interorbital space convex. Spinous dorsal somewhat nearer

snout than base of caudal. (Giinther.) Fresh waters of the West Indies

and eastern Mexico, Vera Cruz, etc. (monticola, inhabiting mountains.)

Mugil wonlicola, BANCROFT, in Griffith's Edition Cuvier's Animal Kingdom, Fishes, 367, plate

36, 1836.

Mngil irrvtitn*, GOSSE, Nat. Sojourn Jamaica, 84, 1851, Jamaica.

Agonostomu monticola, GUNTHER, Cat., in, 464, 1861,

1196. AGONOSTOMUS NASUTUS, Giinther.

(TRUCHA.)

Head 4J ; depth 4J ; eye H in snout or 5 in head. Dorsal IV-I, 8
;
anal

III, 9; scales 42-12 in transverse series, 19 scales before the dorsal.

Body moderately compressed, rather thick behind the head
; upper ante-

rior profile slightly convex above the opercles. Snout obtusely conic.

Preorbital not toothed. Rather narrow bands of villiform teeth in the

jaws, on the vomer, and on the palatines. Upper lip thick
;
mouth

oblique, of moderate width, maxillary reaching eye, entirely hidden
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when mouth is closed. Interorbital space convex, 2f in head. Anterior

dorsal commences nearer snout than base of caudal
,
and above tenth

scale of lateral line
;

its anterior spines rather strong, 2 in head. Soft

dorsal a little higher than the spinous, not scaly, commencing above the

twenty-fourth scale, or above the fourth anal ray ;
caudal fin emar-

ginate ;
anal fin somewhat higher than the dorsal, spines feeble, the first

quite rudimentary ; pectoral inserted above the middle of the depth of

body, as long as distance from nostril to posterior edge of opercle. Back

grayish green, each scale with a brown margin ;
a silvery band from

base of pectoral to caudal fin
;
lower parts silvery ;

base of pectoral
blackish. (Gunther.) Rivers of Central America, on both sides of the

isthmus, north to Lower California.* (nasutus, long-nosed.)

Agoiwstoma nasutum, GUNTHER, Cut., in, 463, 1861, Rio Geronimo; GUNTHEU, Fishes Central

America, 444, plate 70, fig. 2, 1866.

1197. AGONOSTOMUS MICROPS, Gunther.

Head 3
; depth 4J ;

snout much longer than eye of male, which is

6i in head. Dorsal IV-I, 8; anal III, 9; scales 43-12 in transverse

series. Bands of villiform teeth in the jaws, on the vomer, and on the

palatine and pterygoid bones. Upper lip thick, protruding anteriorly;

maxillary extending beyond the vertical from anterior margin of eye ;

2i to 3 in head
;

interorbital space convex. Distance between dorsal

fins not as great as length of head; anterior dorsal commencing midway
between snout and base of caudal. (Giinther.) Streams of West Indies

and Central America. (fitKpbz, small; <*n/>, eye.)

Agonostoma microps, GUNTHER, Cat., in, 462, 1861, probably West Indies.

Dajaus microps, GUNTHER, Fishes Central America, 444, plate 70, fig. 1, 1866.

368. JOTURUS, Poey.

Joturus, POEY, Memorias, n, 263, 1861, (pichardi).

Large fresh-water mullets, with the head heavy, the blunt and tumid
snout projecting beyond the small, inferior mouth

;
mouth broad, with

* Specimens from San Jose del Cabo, near Cape San Lucas, obtained by Mr. Lyman Belding,
are thus described:
Head 4% to 4^ in length (to base of caudal); eye 4% in head; maxillary not longer than

interorbital width, contained 2% to 3% times in head; a band of pterygoid teeth often but not
always developed; dorsal spines very strong, not flexible, the origin of the fin nearer snout
than tail; caudal well forked, the middle rays 1% in outer; maxillary usually extends slightly
beyond front of orbit.
Other specimens obtained by the Hopkins Expedition at Mazatlan are described as follows:
Head 4%; depth 4%. D. IV-I, 8; A. II, 10; scales 43-13. Eye 3% in head; snout 3%; max-

illary 3%. Pectoral 1% in head; caudal as long as head. Body moderately elongate, not much
compressed; nape prominent, rounded. Interorbital space much rounded, its width 3 in head.
Preorbital narrow, as wide as pupil; mouth rather small, the maxillary reaching front of pupil;
lower jaw included. Eye large, without adipose eyelid. Teeth small, sand-like, in bands;
vomer roughish. Gill rakers slender, close-set. Pectoral short, not reaching spiuous dorsal,
the ventrals inserted under middle of its length; ventrals with a small accessory scale; anal and
soft dorsal scaleless, their free edges concave; caudal well forked. Olivaceous; sides creamy;
belly silvery; back and sides with many black scales scattered about, making irregular spots.
Pectoral with a conspicuous black bar at base, crossed by a pale streak; a narrow dark rim
around lower half of eye. Fins all creamy yellow, the upper ones dotted and clouded with
black. Young with a black blotch on first dorsal, surrounded by orange. Pectoral bar and
mottled scales of body evident in young and old. Length 8 to 12 inches. Rivers of Sinaloa;
very abundant in rapid places in clear waters; our specimens from Rio Presidio. Locallyknown as Trucha or Trout.
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little lateral cleft
;
lower lip very thick, its edge forming a soft sharp-

edged fold, its outline very obtuse. Teeth coarse, blunt incisors, with

serrated edges, arranged in broad patches on jaws and vomer
;
two

patches of lower jaw not confluent. No adipose eyelid. First dorsal

with four spines ;
anal with three; scales large. One species, living at

the foot of waterfalls in tropical America. (Joturo, the Spanish name of

Joturus pichardi at Havana.)

1198. JOTURUS PICHARDI, Poey.

(JOTURO ; BOBO.)

Head 4f ; depth 3| ; eye 6 in head, 3 in interorbital width
;
snout 2$- .

D. IV-I, 9
;
A. Ill, 9; scales 42 to 45-13 or 14; vertebrae 11+13. Body

robust, a little compressed behind. Head heavy, little compressed, gib-

bous above and anteriorly. Snout thick, broad, protruding, blunt and

tumid at tip, considerably overhanging the small inferior mouth, and

entirely below the level of the eye. Maxillary reaching nearly to poste-

rior margin of eye, 2 in head, hidden entirely beneath the preorbital.

Mouth broad, but without much lateral cleft; lower jaw included.

Upper lip thick, slipping beneath the snout. Lower lip very thick, its

anterior edge forming a soft sharp-edged fold
;
outline of the lip very

obtuse. Teeth rather strong, coarse, bluntly conical, forming a large

ovate patch on each side of lower jaw, the two patches not confluent; a

similar but smaller patch on the vomer
;
no teeth on the palatines ; upper

jaw with a band of similar but rather smaller teeth. Nostrils roundish,
close together, in front of the small round eye, which is nearer angle of

mouth than level of top of head. Interorbital space very broad, trans-

versely convex. No adipose eyelid. Neither lip with cirri or papillae.

Scales of head each with many smaller ones at base
; accessory scales on

body largely developed. All the fins, including spinous dorsal, covered

with small scales. Gill membranes largely united, free from the isthmus.

Dorsal spines compressed and curved, becoming rapidly shorter from the

first, which is about two-thirds length of head. Second dorsal and anal

with their free margins concave, the anal somewhat falcate, its longest

ray l in head. Caudal forked, as long as head. Pectoral as long as

head, reaching middle of first dorsal. Color dull olivaceous, without

distinct markings; paler below. Length 2 feet. Cuba, Panama, Costa

Rica, and Vera Cruz; a robust, vigorous fish, living in mountain tor-

rents; common in Rio Almendares near Havana, and known from the

mountain streams of Costa Rica, and from streams about Panama.

Used as a food-fish in Havana. (Named for Don Esteban Pichardo,
" estimable auteur d'un ' Diccionario Provincial de voces Cubanos.'")

Jolnrus pichardi, POEY, Memorias, n, 263, 1861, Cascades throughout Cuba; JORDAN, Proc.

U. S. Nat. Mus., 1886, 35.

Agonosloina </MWrrj/$, Gf NTHKU, Ann. Mag. Nat. Hist., (4) xiv, 370, 1874, Myzantla, Vera Cruz.

Joturus stipes, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 373, Rio Bayano near Panama.

(Type, No. 31010. Coll. Captain Dow.)



822 Bulletin 47, United States National Museum.

Family CVIII.

(THE BARRACUDAS.)

Body elongate, subterete, covered with small cycloid scales. Head very

long, pointed, pike-like, scaly above and on sides. Mouth horizontal,

large. Jaws elongate, the lower considerably projecting ; upper jaw non-

protractile, its border formed by the premaxillaries, behind which are the

broad maxillaries
; large, sharp teeth of unequal size on both jaws and

on palatines ;
none on the vomer

; usually a very strong, sharp canine

near the tip of the lower jaw. Opercular bones without spines or serra-

tures. Gill openings wide, the gill membranes not united, free from the

isthmus
; gill rakers very short or obsolete. Branchiostegals 7

; gills 4, a

slit behind the fourth. PseudobranchiaB well developed. Air bladder large,
bifurcate anteriorly ; many pyloric cosca. Lateral line well developed,

straight. Pectoral fins short, placed in or below the line of the axis of

the body ;
ventrals I, 5, abdominal, in ;;dvance of the middle of the body;

first dorsal over ventrals, of 5 rather stout spines ;
second dorsal remote

from first dorsal, similar to anal and opposite to it; caudal fin forked.

Vertebra) 24. First superior pharyngeal not present. Second, third, and
fourth separate, with teeth. Lower pharyngeals separate. A single

genus of about 20 species ;
carnivorous pike-like fishes, often of large size,

active and voracious, inhabiting warm seas, many of them highly valued

as food. (Sphyrcenidttj Giinther, Cat., n, 334-341, 1860.)

369. SPHYR^ENA* (Artedi) Bloch & Schneider.

(BARRACUDAS.)

tsphyrsena (ARTEDI) BLOCK & SCHNEIDER, Syst. Tchth., 109, 1801, (sphyrsena).

Sphserina, SWAINSON, Class'n Fishes, n, 175, 1839, (europsea= spfiyrsend).

Characters of the genus included above, (atyvpaiva, the ancient name,
" hammer fish," from ctyvpa, a hammer.)

a. Scales large, 75 to 85 in lateral line; origin of first dorsal behind root of ventrals, over last

third or fourth of pectorals; body compressed; lower jaw with fleshy tip; maxillary reach-

ing past front of orbit
;
teeth large. PICUD A, 1199.

aa. Scales moderate, 110 to 130 in lateral line; body subterete or compressed.
b. Pectorals reaching front of spinous dorsal

; maxillary reaching front of orbit
, origin of

spinous dorsal behind root of ventrals.

c. Lower jaw with fleshy tip; teeth very strong; scales in lateral line 110. ENSIS, 1200.

cc. Lower jaw without fleshy tip; teeth strong; lateral line 130. GUACHANCHO, 1201.

bb. Pectorals not reaching front of first dorsal; maxillary not reaching front of orbit.

d. Eye large; teeth small; interorbital area convex; median ridge of frontal groove
not well developed. PICUDILLA, 1202.

dd. Eye small; teeth larger; interorbital space flattish; median ridge of frontal groove

prominent. BOREALIS, 1203.

aaa. Scales very small, 150 to 170 in lateral line; origin of spinous dorsal well behind tip of

pectorals, before the vertical from root of ventrals; lower jaw with fleshy tip. Body

slender, subterete.

* For a detailed account of the American species of this geuus see Meek & Newland, Proc. Ac.
Nat. Sci. Phila., 1884, 67, et seq.
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p. Body less slender, depth 7% in length; scales in lateral lino 160 to 170.

ARGENTEA, 1204.

ee. Body very slender, depth 9 or 10 in length; scales in lateral line 150.

8PHYRJENA, 1205.

1199. SPHYR^NA PICUDA, Bloch & Schneider.

(GREAT BARRACUDA; PICUDA; BECUNA.)

Head 3; depth 2 in head; eye rather small, about 6 in head, equal to

width of interorbital area. D. V-I, 9; A. 1,9; scales 10-75 to 85-10,
the cross series counted from lateral line to front of dorsal and anal fins

respectively. Body oblong, slightly compressed, covered with large scales.

Head large; maxillary large; nearly length of head, its posterior margin
reaching past front of orbit. Lower jaw with fleshy tip, bluntly conical.

Interorbital area concavr

e, with a shallow median groove (as wide as pupil,
at posterior edge of orbit), divided by a ridge in front and behind. Supra-
ocular ridge bony and striate. Preocular ridge present. Teeth large ; pre-

maxillary teeth small, little compressed, irregularly set, nearly uniform
in size, somewhat thicker and shorter posteriorly; premaxillary with two

pairs of very large compressed teeth, their length more than half width
of pupil: anterior ones directed downward, posterior ones downward and
backward

;
teeth in lateral series of lower jaw small anteriorly, increas-

ing gradually backward, when they nearly equal those on palatines ; pal-

atine teeth similar to those on lower jaw, arranged in reversed order.

Distance from tip of snout to front of dorsal 2f in body ;
second dorsal

spine longest, 1J- in snout
;
second dorsal and anal equal ;

anal inserted

under first third of soft dorsal; caudal forked, upper lobe the longer;

pectorals reaching beyond front of dorsal, 2 in head
; origin of first dor-

sal slightly behind the ventrals
;
cheeks and opercles scaly, about 12

rows of scales on cheeks
; upper part of head with small embedded scales.

Color silvery, darker above
;

sides in young with about 10 dark blotches

which break up and disappear with age. Some inky spots, usually on

posterior part of body, are very conspicuous in both old and young speci-

mens. Soft dorsal, anal and ventral fins black, except on margins. Pec-

torals plain, except upper part of its margin ;
which is black. Fins of

very young specimens nearly plain. West Indies and Brazil, north to

Pensacola, Charleston, and the Bermudas, very common in the tropics.

The largest and most voracious of the Barracudas, reaching a length of 6

feet; valued as food; sometimes dangerous to bathers, being fierce as a

shark. (Piciida, the Spanish name, from the same root as pike.)

Umbla minor marina, the Barracuda, CATESBT, Fishes of Carolina, etc., pi. 1, 1731, Bahamas.

Picuda, PARKA, Dif. Piezas, Hist. Nat. Cuba, 90, pi. 35, fig. 2, 1787, Havana.

Sphyrsena sphyrsena, var. picuda, BLOCK & SCHNEIDER, Syst. Ichth., 110, 1801; after PARRA.

Sphyrsena lecuna, LACEPEDE, Hist. Nat. Poiss., v, pi. 9, fig. 3, 1803, from a drawing made by

PLUMIER, at Martinique.

Esox barracuda, SHAAV, Zool., v, 105, 1804; after CATESBY.

Sphyrsena picuda, GUNTHER, Cat., in, 336, 1861
;
JORDAN & GILBERT, Synopsis, 412, 1883; MEEK &

NEWLAND, Proc. Ac. Nat. Sci. Phila.,1884,68.
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1200. SPHYRJENA ENSIS, Jordan & Gilbert.

(VlCTJDA.)

Head 4
; depth 8 or 9

; eye 6 to 7 in head
;
snout 2. D. V-I, 9

;
A. II,

8
;

scales 110. Body moderately elongate. Pectoral 2f, reaching about

to front of first dorsal. Ventrals inserted before first dorsal. Canine

teeth of lower jaw, palatines, and inner row of premaxillary very large,
much as in Spliyrcena picuda. Maxillary reaching about to front of

dorsal. Silvery, darker above, with traces of numerous vague darker

crossbars. Gulf of California to Panama
;
rather common

;
a food-fish

of some importance. Length about 2 feet, (ensis, sword.)

Sphyrsena ensis, JORDAN & GILBERT, Bull. U. S. Fish Comm., n, 1882, 106, Mazatlan
; (Type,

No. 28210, Coll. Gilbert); MEEK & NEWLAND, Proc. Ac. Nat. Sci. Phila., 1884, 70.

Sphyrsena forsteri, STEINDACHNER, Ichth. Boitrage, vir, 4, 1878; not of CUVIER & VALENCIENNES,
which is an East Indian species.

1201. SPHYRjENA GUACHANCHO, Cuvier & Valenciennes.

(GUAGUANCHE ;
GUAGUANCHE PELON.)

Head 3J ; depth 2 in head
; eye rather large, 5i in head, a little exceed-

ing interorbital area. D. V-I, 9
;
A. 1, 8 ;

scales in lateral line 120 to 130.

Body rather slender, subterete, covered with moderate-sized scales
;
head

large; maxillary small, less than i head, scarcely reaching orbit; lower

jaw bluntly conical, without fleshy tip. Interorbital area flat
;
median

groove very shallow, the median longitudinal ridge very small, anterior
;

supraocular ridge bony, striate; preocular ridge large. Premaxillary
teeth small, 35-40 in number; premaxillary teeth present; anterior pala-

tine teeth larger and more compressed than those on premaxillary, widely

set, decreasing in length gradually ;
teeth in lateral series of lower jaw

small and closely set anteriorly, larger and wide-set posteriorly, about

10 in number; a large compressed tooth at symphysis. Origin of first

dorsal above tip of pectoral, slightly behind the ventrals; distance

between dorsals 5i in body ;
distance from tip of snout to spinous dorsal

2J- in body ;
scales moderate, almost uniform in size

;
cheeks and opercles

scaly ; upper part of head with small embedded scales. Color light olive,

yellowish on soft dorsal
;
anal and ventral tips of caudal rays black ; top

of head dark
;
dark punctulations on upper part of body ; spinous dorsal

with some dark punctulations. West Indies, north to Pensacola,

and occasionally northward in the Gulf Stream as far as Woods Hole.

A slender species, rather common in the tropics. Length 2 feet. (Gua-

guanche, the common name in Cuba.)

Sphyrsena guachancho, CUVIER & VALENCIENNES, Hist. Nat. Poiss., HI, 342, 1829, (lapsus for

guaguanche), Havana; (Coll. Poey); JORDAN & GILBERT, Synopsis, 411, 1883.

Sphyrsena giintheri, HALY, Ann. Mag. Nat. Hist., xv, 1875, 270, Colon.
Sphyrsena guaguanche, POEY, Memorias, 11, 166, 1860

;
MEEK & NEWLAND, Proc. Ac. Nat. Sci.

Phila., 1884, 70.

1202. SPHYRjENA PICUDILLA, Poey.

(PlCUDILLA. j

Head 3
; depth 2 in head

; eye large, about 5 in head, 1 times inter-

orbital space. D. V-I, 9; A. I, 9; scales 110. Body rather robust,
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subterete, covered with scales of moderate size
;
head rather large ;

max-

illary rather small, about 2f in head, not reaching orbit. Jaw with

fleshy tip, bluntly conical. Interorbital area flattish
;
median groove

shallow, divided by a very indistinct median ridge; supraocular ridge

bony, striate; preocular ridge rather prominent. Premaxillary teeth

small, subconical
;
dentition as in Spliyrcena borcalis, but slightly weaker;

position of spinous dorsal, in comparison with ventrals, variable
;

dis-

tance from tip of snout to origin of spinous dorsal about 2
1

1 - in body ;

pectorals not reaching spinous dorsal
; space separating dorsals about 5|

in body; second dorsal equal to and somewhat in advance of anal;
cheeks and opercles scaly ;

small embedded scales on upper part of head;
scales on body moderate, uniform in size. Color light olive, darker

above
;

soft dorsal, anal and ventral fins yellowish ; spinous dorsal and

pectorals darker; upper parts of preopercle and opercle each with a

dark spot ; top of head and tip of snout blackish. Not rare. West

Indies, on the coasts of Cuba, ranging southward to Bahia. Length 18

inches. S. picudilla is very closely allied to S. lorealis. Its eye is, how-

ever, much larger (when specimens similar in size are compared), and the

frontal groove is somewhat diiferent. (picudilla, diminutive ofpicuda.)

SpliynciiapicHdilla, POEY, Memorias, IT, 162, 1860, Havana ;
MEEK & NEWLANB, Proc. Ac. Nat.

Sci. Phila., 1884, 72.

1203, SPHYRjENA BOREALIS, De Kay.

(NORTHERN BARRACUDA.")

Head 3; depth 2f ; eye rather small, about 6 in head, scarcely exceed-

ing width of interorbital area. D. V-9
;

A. I, 9
;

scales 115 to 130.

Body rather slender, subterete, covered with moderate-sized scales
;
head

large; maxillary small, less than i head, not reaching front of orbit by
i diameter of eye ;

lower jaw with fleshy tip, bluntly conical. Interor-

bital area convex
;
median groove very shallow, divided by a distinct

longitudinal ridge, especially well defined immediately before nostrils;

supraocular ridge striate
; preocular ridge moderate. Premaxillary teeth

small, about 40 in number
;
front of premaxillary with two pairs of large

teeth (sometimes accompanied by smaller ones), canine-like; anterior

smallest, directed downward, posterior ones downward and backward;
anterior palatines larger than premaxillary teeth, and more compressed
and widely set

; posterior ones small and closely set
;
orderof teeth on lower

jaw reversed, but similar to those on the palatines, and smaller, about 10 in

series
; large tooth near tip of lower jaw present. Origin of dorsal over or

slightly in advance of ventrals, well behind point of pectorals ;
distance

between dorsal fins 5i in length of body ;
distance from tip of snout to

spinous dorsal 2-,
1

,)-
in body ;

scales moderate, somewhat larger behind soft

dorsal and anal
;
cheeks and opercles scaly ;

small embedded scales on

upper parts of head. Color olivaceous, silvery below
; young with dusky

blotches across the back and along the lateral line. Atlantic Coast of

United States from Cape Cod to Cape Fear, rather common northward
;

a small species closely allied to Spliyrcena picudilla ; rarely used for food.

Length rarely more than a foot, (borealis, northern.)
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Sphyrsma borealis, DE KAY, N. Y. Fauna : Fishes, 37, plate 60, fig. 196, 1842, New York
;
MEEK

& NEWLAND, Proc. Ac. Nat. Sci. Phila., 1884, 73.

Sphyrsena spet, JORDAN & GILBERT, Synopsis, 411, 1883
; not of HAUY.

1204. SPHYRJENA AR6ENTEA, Girard.

(CALIFORNIA BARRACUDA
; BAHRACOUTA.)

Head 3f ; depth 7|; eye 10. D. V-I, 9; A. I, 8
;
scales in 238 series, 166

in the lateral line. Body elongate, little compressed. Lower jaw much

produced, fleshy at tip. Maxillary not reaching front of eye, about 3 in

head. Teeth moderate, little compressed. Spinous dorsal inserted a little

nearer snout than caudal, just in front of ventrals, well behind the end

of the pectorals, which are a little longer than the ventrals and less

than -fa the total length. Scales very small. Brownish, with bluish

luster; belly white, scarcely silvery. Length 5 feet. Pacific Coast, from

San Francisco southward to Cape San Lucas
; very abundant about the

Santa Barbara Islands. A long and slender Barracuda, very closely related

to the European Sphyrcena sphyrcena', an important food-fish with flesh

rich, firm, and delicate, (argenteus, silvery.)

Sphyrsena argentea, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 144, San Diego, California; MEEK
& NEWLAND, Proc. Ac. Nat. Sci., 1884, 75.

Sphyrsena lucasana, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 86, Cape San Lucas.

1205. SPHYRjENA SPHYR.ENA (Linnseus).

(EUROPEAN BARRACUDA
;
SPET

; SENNET.)

Head 3^; depth 9 to 10 in total length; eye 8. D. V-I, 9; A. I, 9;

scales 150-25 to 30
;
vertebrae 24. Operculum with a single point : lower

jaw with a long fleshy appendage anteriorly. Pectoral 12 in total length,

and nearly equal to that of the ventrals; the spine of the latter is not

much shorter than the rays. The origin of the first dorsal is far behind

the extremity of the pectorals, and somewhat before the vertical from the

root of the ventrals, in the middle of the length of the fish, the caudal

not included. The interspace between the 2 dorsals is equal to ^ of the total

length. Above uniform greenish lead-colored, beneath silvery ;
the color

of the back sometimes emits crossbars intersecting the lateral line.

Young individuals brown spotted. Coasts of southern Europe and neigh-

boring islands
;
rather common

;
recorded from the Bermudas by Dr. Goode.

(Eu.) (Sphyrcena, ctyvpaiva, the ancient name.)

Esox sphyrsena, LINN.EUS, Systema Naturae, Ed. x, 313, 1758, Mediterranean Sea; after

Sphyrsena of ARTEDI.

Esox spet, HAUY, Encycl. Meth. Poiss., 1787; after LINNAEUS.

Sphyrsena vulgaris, CUVIER & VALENCIENNES, Hist. Nat. Poiss., IIT, 327, 1829, Mediterranean;

GUNTHER, Cat., ii, 334, 1860.

Sphyreena viridescens, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 339, 1829, St. Jago, Cape
Verde Islands.

Sphyrsena spet, GOODE, Bull. U. S. Nat. Mus., v, 1876, 61.
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Remotely allied to the Perccsocex but showing also certain Percoid char-

acters is the singular

Suborder RHEGNOPTERI.

Actinosts of pectoral fin of 3 forms, 2 of them normal, supporting the

pectoral fin, 1 of them longitudinal, without rays, and the fourth a plate
on the coracoid, supporting 3 to 10 free and separate rays or feelers. Post-

temporal and shoulder girdle normal
;
vertebra? 10 -f- 14 24

;
2 separate

dorsal fins, the first of a few spines. Pseudobrauchise concealed
;

ventrals

subabdorninal, behind pectorals. One family, Polynemidce, of uncertain

origin and affinities, (prjyvuu, to break asunder; irrspov, fin.)

Family CIX. POLYNEMID.E.*

(THE THREADFINS.)

Body oblong, compressed, and covered with rather large, loosely inserted,

ctenoid scales. Lateral line continuous, continued on the tail, usually

forked, with a branch on each lobe. Head entirely scaly ;
snout more or

less conical, projecting over the mouth, which is rather large, inferior, with

lateral cleft
; premaxillary protractile, its basal process vertical

;
maxil-

lary without supplemental bone, extending much beyond the eye, which
is anterior, lateral, rather large, with a well-developed, adipose eyelid.

Villiform teeth on jaws, palatines, and sometimes on vomer. Pseudo-

branchiae concealed. Branchiostegals 7. Gill membranes separate and

free from the isthmus. Gills 4, a slit behind the fourth. Two separate

dorsals, somewhat remote from each other, the first of 8 feeble but rather

high spines, the first and last spines very short, the third longest; the

second dorsal equal to first in height but base somewhat longer, of soft

rays only. Anal fin either similar to or much longer than soft dorsal
;
caudal

fin rather long, widely forked. Second dorsal, anal, and caudal fins more

or less covered with small scales
;
the first 3 or 4 dorsal spines winged.

Ventrals I, 5, abdominal, but not far removed from pectorals; pectoral fins

moderate, placed low, in two parts, the lower and anterior portion of sev-

eral filiform articulated appendages, free from each other, used as organs
of touch. In the young the dorsal, caudal, and pectoral fins are dusky,
the anal and ventral fins white

;
all the fins grow darker with age, the

pectorals usually becoming black, the operculum blackish. Bones of the

skull with a well-developed rnuciferous system as in Sciamida-. Basis cranii

double, with muscular tube; post-temporal bifurcate; hypercoracoid
with median foramen

; superior pharyngeal bones 4. Pectoral actinosts

divided
;
2 of them normal, supporting the pectoral fin, 1 longitudinal,

without rays, and 1 a plate on the coracoid, supporting the pectoral fila-

ments. Stomach ca'cal, with a few pyloric appendages. Air bladder

various, sometimes wanting. Vertebra? 10 + 14= 24. Genera 4, Galeoides,

For a review of this family see Kirsch, Annals N. Y. Ac. Sci., v, April, 1890, 231-236.
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Polistonemus, Polynemus, and Polydactylus] the last 2 only are found in

America; species about 25, inhabiting sandy shores of tropical seas, and

sometimes entering rivers. Most of them are valued as food-fishes, their

flesh resembling that of the Scicenidce. The relations of this peculiar fam-

ily appear to be with the Scicenidce on the one hand, and with the Mugilidce

on the other, but all these resemblances may be superficial. (Polynemidce,

Giinther, Cat., n, 331-340, 1860.)

a. Anal fin much longer than soft dorsal, of about 30 rays; vomer without teeth; preopercu-

lum entire; free filaments of pectorals longer than body. POLYNEMUS, 370.

aa. Anal fin not much longer than soft dorsal, of about 13 or 14 rays; vomer with teeth; pre-

operculum serrate; free filaments of pectorals mostly shorter than body.

POLYDACTYLUS, 371.

370. POLYNEMUS (Gronow) Linnaeus.

Polynemus, GRONOW, Mus. Ichthyol., 31, 1754, (quinquarius).

Pentanemus, ARTEDI, Sebae Thesaurus, in, 74, 1758, (quinquarius).

Polynemus, LINNAEUS, Syst. Nat
,
Ed. x, 1758, 317, (in part; quinquarius; virginicus; paradisseut).

Pentanemus, GUNTHER, Cat., n, 331, I860, (quinquarius).

Polynemus, GILL, Proc. Ac. Nat. Sci. Phila., 272, 1861, (restricted to quinquarius).

Anal fin much longer than soft dorsal, of about 30 rays ;
vomer without

teeth; preoperculum entire
;
free filaments of pectorals longer than body.

In other respects essentially as in Polydactylus. (no/tvc; , many ; t^/za,

thread.)

1206. POLYNEMUS QUINQTJARIUS, Linnaeus.

D. YIII-I, 12; A. Ill, 30; scales 7-73-17. Anal fin much longer than

soft dorsal, of about 30 rays; vomer without teeth
; preoperculum entire;

free filaments of pectorals 5 in number, longer than body. Atlantic

Ocean
;
West Indies to coast of Africa

;
recorded from Cuba, Ashantee,

and the Kiver Niger ; very rare, and for a long time unknown in collec-

tions; not seen by us. (quinquarius, from the Latin quinque, five.)

Polynemus, GRONOW, Mus. Ichthyol., 31, 1754, American Ocean, from a specimen in the

Museum of Seba.

Pentanemus, ARTEDI, "Sebae Thesaurus, in, 74, 1758," Museum of Seba.

Polynemus quinquarius, LINNAEUS, Syst. Nat., Ed. x, 1758, 317, America; after GRONOW; GRONOW,

Cat., Ed. Gray, 176, 1S54,
" Oceano America."

Pentanemus quinquarius, GUNTHER, Cat., n, 331, 1860; from Cuba.

Polynemus artcdii, BENNETT, Proc. Zoiil. Soc., 1831, 146, Africa.

Polynemus macronemus, PEL, Bydrage tot de Dierk., 9, 1851, Africa.

371. POLYDACTYLUS, Lacepede.

(BARBUDOS.)

Trichidion, KLEIN, Historia Piscium, Missus., v, 28, 1749, (Piracoaba, 'M.A.RCGn&VE=
(non-binomial).

Polynemus, LINNJEUS, Syst. Nat., Ed. x, 1758, 317, (in part, quinquarius; virginicus; paradisseus).

Polydactylus, LACEPEDE, Hist. Nat. Poiss., vm, 181, 1832, (plumieri = virginicus), thus leaving Poly-

nemus as the name of quinquarius.

Polynemus, GUNTHER, Cat., n, 319, 1860, (paradisseus).

Trichidwn, GILL, Proc. Ac. Nat. Sci. Phila., 1861,274, (plumieri= virginicus).
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Anal fin not much longer than soft dorsal, of about 13 or 14 rays ; vomer
with teeth

; preoperculum serrate ; free filaments of pectorals mostly
shorter than body. Teeth in villiform bands on both jaws, vomer, pala-

tines, and pterygoids. Preopercle sharply serrated on its posterior mar-

gin, its angle with a scaly flap. Scales rather small, finely ctenoid.

First dorsal with 7 or 8 feeble, rather high spines, the first and last short.

Soft dorsal and anal fins about equaling each other
; pectoral filaments 3

to 9. Pyloric coeca in great number. Species numerous, in warm seas.

(7ro/lt>f, many; Ja/cruAof, finger.)

a. Pectoral filaments 6 (rarely 5). APPBOXIMANS, 1207.

aa. Pectoral filaments 7. VIRGINICUS, 1208.

aaa. Pectoral filaments 8 or 9.

b. Maxillary less than % length of head. Pectoral filaments 8. OCTONEMUS, 1209

bb. Maxillary more than % length of head. Pectoral filaments usually 9.

OPERCULARIS, 1210.

1207. POLYDACTYLUS APPKOXIMANS (Lay & Bennett).

(RATON.)

Head 3J- ; depth 3. D. VIII-1, 12
;
A. Ill, 13 or 14

;
scales 6-62-10. Body

rather deep, compressed, the back elevated, anterior profile from snout to

spinous dorsal slightly convex
; maxillary 2fc in head; snout 7 in head;

eye large, less than interorbital space, 5 in head. Scales rather large.

Longest dorsal spine li in head; caudal lobes somewhat longer than

head
; pectoral fin 1 in head

; pectoral filaments 6 (rarely 5) in number,

longer than head, reaching to front of anal fin in adult. Color yellowish

white, darker above
; pectorals black in adult. Length 1 foot. Pacific

Coast of tropical America, from Guaymas to Panama
;
a common food-fish,

known from Guaymas, Mazatlan, Chiapam, Punta Arenas, and Panama.

( approximans, approaching. )

Polynemus approximans, LAY & BENNETT, Beechey's Voyage, Zoiil. Fish., 57, 1849, Mazatlan;
GUNTHER, Fish. Centr. Amer., 423, 1869; JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882,

365, 376; JORDAN, Cat. Fish. N. Amer., 66, 1885.

Polynemus californiensis, THOMINOT, Bulletin de la Societe Philomathique de Paris, Seance du 27

Juin, 1886, California.

Trkhidion approximans, GILL, Proc. Ac. Nat. Sci. Phila., 258, 1862.

1208. POLYDACTYLUS VIRGINICUS (Linnams).

(BARBUDO ; BARBU.)

Head 3$ } depth 3. D. VIII-I, 9 to 12
;
A. Ill, 13 or 14

;
scales 7-71-10.

Body deep, compressed, anterior profile nearly straight; maxillary 2 in

head
; length of snout 5 in head

; eye large, equal to interorbital space,

5 in head. Scales moderate. Longest dorsal spine equal to longest ray
of soft dorsal and li in head

;
caudal lobes about as long as head

; pecto-

ral fin 11 in head
; pectoral filaments 7 in number, somewhat longer than

head, reaching to front of anal fin, in adult. Color yellowish white,

darker above; scales on back with dark punctulations on their margins;

the young silvery white. West Indies, north to the Florida Keys, the
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youDg very common at Key West and at Havana ; the adult a food-fish of

some importance, (virginicus, from Virginia, but the species does not

range so far to the northward.)

Piracoaba, MARCGRAVE, Hist, Nat. Bnusil, 176, 1648, Brazil.

Polynemus virginicus, LINNAEUS, Syst. Nat., Ed. x, 317, 1758, America; JORDAN, Proc. U. S. Nat.

Mus., 118, 1884; JORDAN, Proc. U. S. Nat. Mus., 36, 1886.

Polydactylus plumierii, LACKP^DE, Hist. Nat. Poiss., v, 419, 1803, Martinique, from a drawing

by PLUMIER.

Polynemus plumierii, GUNTHER, Cat., n, 321, 1860; JORDAN & GILBERT, Synopsis, 413, 1883.

Trichidion plumieri, GILL, Proc. Ac. Nat. Sci. Phila., 279, 1861; POEY, Synopsis, 387, 1868.

Polynemus mango, LACEPEDE, Hist, des Poiss., v, 413, 417, 418, 1803, America; based on P. virgini-

cus, LINNAEUS.

Polynemus americanus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 393, 1829, SanDomingo
(Coll. Ricord); Martinique (Coll. P16e).

Polynemus oligodon.* GUNTHER, Cat., n, 322*, 1860, Rio Janeiro.

1209. POLYDACTYLUS OCTONEMTJS (Girard).

Head 3
; depth 3fr. D. VIII-I, 12 or 13

;
A. Ill, 13 to 15

;
scales 6-70-

10. Maxillary less than i length of head
; pectoral filaments 8

; body
somewhat compressed, elongated, anterior profile nearly straight, little

declined. Head much compressed, gape oblique; snout 5 in head; eye
less than interorbital space, 4| in head. Scales rather small. Longest
dorsal spine H in head

; longest ray of soft dorsal If in head
;
caudal

lobe slightly longer than head, 3J in body ; pectoral fins !- in head
;

pectoral filaments 8, reaching to vent in adult (octofilis}, longer in young
(octonemus). Color light olivaceous, tinged with dark punctulations ;

belly whitish
; pectoral black in adult, pale in young. South Atlantic

and Gulf Coast of the United States, from New York to the Rio Grande on

sandy shores
; scarce; an adult specimen corresponding to octofilis was

taken by Dr. Gilbert at Charleston, S. C., where it is very rare, entirely

unknown to the fishermen. Along the Texas Coast the young are more

common, these corresponding to the description of octonemus. Octofilis is

probably the adult form of Polydactylus octonemus, from which it differs

only in having darker pectoral fins and shorter pectoral filaments, differ-

ences which come with age in other species of Polydactylus, and no doubt
in this one also. (OKTU, eight ; vy/ua, thread.)

Polynemus octonemus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1858, 167, Brazos Santiago; Gal-

veston; young; GUNTHER, Cat, n, 320, 1860; GOODE & BEAN, Proc. U. S. Nat. Mus., 1879.

128; JORDAN & GILBERT, Synopsis, 413, 1883.

Trichidion octofilis, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 280, New York; adult.

Trichidion octonemus, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 280.

Polynemus octofilis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 590; JORDAN & GILBERT,

Synopsis, 413, 1883.

1210. POLYDACTYLUS OPERCULAKIS (Gill).

Head 3i; depth 3|. D. VIII-I, 12; A. Ill, 13; scales 8-69 or 75-13.

Maxillary more than i length of head
; pectoral filaments usually 9

;

*Dr. Giinther's description is as follows:
I>. VIII-I, 13; A. II, 15; scales 7-70-14. Seven pectoral appendages of moderate length.

Distance between root of ventral and origin of anal loss than that between posterior nostril and
point of operculum. The villiform teeth of palatine and pterygoid bones form a narrow band.
Pectorals and top of first dorsal black.
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body elongate, compressed, outline from spinous dorsal to snout slightly

convex, and little declined. Head much longer than high ; snout conical,
7 in head; eye rather large, about 5 in head. Scales of small size.

Longest dorsal spine If in head
; longest ray of soft dorsal If in head

;

caudal lobes slightly longer than head; pectoral fin as long as head
behind pupil; pectoral filaments 8 or 9, reaching near front of anal fin in

adult. Color greenish brown above and yellowish green below. Pacific

Coast of tropical America, generally common from Cape San Lucas to

Panama, (opercularis, from the dusky blotch on the operculum, found
also in most other species.)

Trichidion opercnhiris, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 168, Cape San Lucas.
Poli/m-mm melanopoma, Gi'NTHER, Fish. Centr. Amer., 421, 1869, San Jose de Guatemala.

Polynemns opercularis, STEINDACHNER, Ichthyologische Beitrage, iv, 9, 1875; JORDAN & GILBERT,
Bull. U. S. Fish Comrn., n, 107, 111, 1882; JORDAN, Proc. U. S. Nat. Mus., 372, 1885.

Group AMMODYTOIDEI.

(THE SAND LAUNCES.)

This group, consisting of the single family Ammodytldm, is of unknown
relations. It has been usually placed among the OpMdioid forms, with
which it agrees in the long dorsal and anal fins destitute of spines. In

the character of its mouth and gill structures it resembles the Atherinidce

rather than the Ophidioidei. The ventral fins are wanting. Our knowl-

edge of the anatomy of Ammodytes is still incomplete and gives no
certain clue to its relationships. The family is placed by Jordan & Gil-

bert between the Percesoces and the Scombroidei. Knowing no better

place for it we leave it next the Percesoces.

Family CX. AMMODYTID^E.

(THE SAND LAUNCES.)

Body elongate, compressed, covered with small cycloid scales. Head

long. Mouth rather large, nearly horizontal, the lower jaw considerably

projecting, its symphysis produced. No teeth in jaws. Gill openings

very wide
; gill membranes not united, free from the isthmus. Branchi-

ostegals 6 to 8. Pseudobranchiae large, lamellate. Gill rakers long and
slender

; gills 4, a slit behind the fourth. Opercles well developed, with-

out spines or serratures. Eye moderate. Premaxillaries very protract-

ile. Maxillaries long and slender. Lateral line running along side of

back. Spinous dorsal absent; soft dorsal very long and low, fragile,

extending from behind the head to near the base of caudal. Caudal fin

small, forked. Anal similar to dorsal, but smaller. Vent inserted

behind middle of body. No ventral fins. Pectoral fins inserted low.

Lower pharyngeals very small, separate. No air bladder. Pyloric cosca

usually 1. Genera 3, Ammodytes, Hyperoplus, and BleeJceria
;
one genus in

India; species about 10. Small carnivorous fishes, swimming in large
schools near the shore and burying themselves in the sand, along the
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coasts of northern regions. The relationships of this family, as stated

above, are still obscure. It has been usually placed near the Ophidiidce,

but the osteology, so far as examined by us, approaches more nearly to

the Atherinidce, and there is no obvious affinity between Ammodytes and

Ophidion or Lycodes. (Ophidiidce, group Ammodytina, Giinther, Cat., iv,

384-388, 1862.)

a. Body with many transverse, oblique folds; a longitudinal fold of skin along sides of belly;

vomer unarmed. AMMODYTES, 372.

372. AMMODYTES (Artedi) Linnaeus.

(SAND LAUNCES.)

Ammodytes, (ARTEDI) LINNJEUS, Syst. Nat.", Ed. x, 1758, 247, (tobianus).

Argyrot&nia,* GILL, Cat. Fish. N. Am., 40, 1861, (viUatus).

Body elongate, lanceolate, the skin with many transverse folds run-

ning obliquely downward and backward, the small cycloid scales mostly

placed in cross series between them. Lateral line concurrent with the

back. A fold of the skin along each side of the belly. Vomer not armed

with a bicuspid tooth. Color silvery. Vertebrae 62 or 63. One pyloric

ccecum. Carnivorous fishes inhabiting sandy shores in cold regions, living
in large schools, burying themselves in the sand near the tide mark.

Valued as bait and useful as food for salmon and other larger fishes.

The species enumerated below are very closely related and may all prove
to be varieties of the European Ammodytes toUanus. (t^uof ,

sand
j tivu,

to dive.)

a. Dorsal fin with 62 to 67 rays; anal rays 30 or more.

6. Dorsal rays 64 to 67; anal 33 to 36; lateral folds 150; head 6%. DUBIUS, 1211.

bb. Dorsal rays 62; anal 31; lateral folds 160 to 182; head 4% to 4%; depth 10 to 12.

ALASCANUS, 1212.

aa. Dorsal fin with 54 to 60 rays; anal rays fewer than 30.

c. Dorsal rays 60; anal 28; lateral folds 125 to 130; head 4%; depth 10.

AMER1CANUS, 1213.

cc. Dorsal rays 54; anal 24; lateral folds 130 to 150; head 4%; depth 9.

PERSONATUS, 1214.

1211. AMMODYTES DUBIUS, Beinhardt.

Head 6| ; depth equaling length of mandible, 2 in length of head.

D. 64 to 67
;
A. 33 to 36. Skin with about 150 very distinct folds. Dorsal

fin inserted over posterior third of pectoral. Greenland
; occasionally

southward to Cape Cod. (Giinther) ;
not seen by us. (duUus, doubtful.)

Ammodytes dubius, REINHARDT, Dansk. Vidensk. Selsk. Afhandl., 132, 1838, Greenland; GUN-

THEE, Cat., iv, 387, 1862; JORDAN & GILBERT, Synopsis, 415, 1883.

1212. AMMODYTES ALASCANUS, Cope.

Head 4 to 4f- ; depth 10 to 12
; eye H in snout, 5i in head

;
lateral folds

160 to 182. D. 62
;
A. 31. Dorsal inserted above middle of pectoral. Max-

illary reaching front of orbit
;
mandible less than depth of body. Length

* This generic name Argyrotsenia rests upon what seems to have been a specimen of Ammodytes
americanus with a mutilated dorsal fin, the first seven rays appearing as small free spines,
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6 to 9 inches. It is not unlikely that this form and Ammodytes dubius con-

stitute one circumpolar species, from which the closely allied forms tobia-

nn8j americanus, -dud personalus may be separately descended in the different

shores of the north temperate zone. North Pacific Coast of North Amer-

ica, Sitka to Aleutian Islands.

Ammodiiles alascanus, COPE, Proc. Am. Thilos. Soc., 1873. 7, Sitka; JORDAN & GILBERT, Synopsis,

415, 1883.

1213. AMMODYTES AMERICANUS, De Kay.

(SAND LAUNCE; SAND EEL; LANT.)

Head4f; depth about 10. D. 60; A. 28. Pectoral fins much longer
than snout, reaching front of dorsal. Lateral folds 125-130. Depth equal
to length of mandible, which is 2 in head. Olivaceous above, silvery
below

;
sides with a steel-blue stripe. Newfoundland to Cape Hatteras,

abundant on sandy shores. Very close to A. toUanus of Europe, but appar-

ently more slender and with the head longer.

Ammodyles americanus, DE KAY, New York Fauna: Fishes, 317, 1842, Stratford, Connecticut;
JORDAN & GILBERT, Synopsis, 414, 1883.

Ammodytes vittatus, DE KAY, New York Fauna: Fishes, 318, pi. 60, fig. 197, 1842, New York;
apparently a mutilated specimen.

Argyrotsenia vittata, JORDAN & GILBERT, Synopsis, 414, 1883.

1214. AMMODYTES PERSONATUS, Girard.

(SAND LAUNCE.)

Head 4
; depth 9

; eye 2 in snout, 6 in head. D. 54
;
A. 24. Pectoral

fin half length of head, reaching past the front of the dorsal. Lateral

folds 130-150. Length 6 inches. Clear hyaline green; sides silvery.

Sandy shores of the north Pacific from Alaska to Monterey ; very abund-
ant northward, burying itself in the sand

; perhaps a variety of Ammodytes
tobianus

;
an excellent panfish, the flesh delicious, (personatus, masked.)

Ammodytes personate, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 137, Cape Flattery; JORDAN &

GILBERT, Synopsis, 415, 1883.

Group BERYCOIDEI.

(THE BERYCOID FISHES.)

Body naked or variously scaly, the scales sometimes highly specialized ;

dorsal fin with few or many spines ;
ventral fins thoracic or subabdominal,

each with 1 spine, usually 7 soft rays, the number of soft rays varying
from 5 to 10

;
in one family (Monocentridce) the spine greatly enlarged

and the number of rays reduced
;
head with conspicuous mucous cavities

;

air bladder in some species retaining its duct through life, (a character

verified only in Beryx) ;
vertebrae in species examined, 24 to 30. Shoulder

girdle and pharyngeals normal. No suborbital stay. A varied group,
allied to the Percoidei and Scombroidei, but characterized as a whole by
the retention of the archaic cnaracters of the persistent air duct and the

F. N. A. 54
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increased number of ventral rays. In the deep-sea forms the spinous dor-

sal is scarcely developed and the scales are usually either cycloid or want-

ing. In the species of tropical shores the spinous armature of fins and
scales is better developed than in most of the Percomorphous fishes. The

group is a very old one in geologic time, the allies of Beryx being among
the earliest spiny-rayed fishes known. All are marine fishes, inhabiting
the tropical shores or the abysses of the ocean. The pertinence of the

Polymixiidw and Mullidw to this group is questionable.

.Families of BERYCOIDEL

a. Chin without barbels; ventral rays I, 5 to I, 10; branchiostegals 7 or 8.

b. Dorsal fin short, single, without spines; ventrals small; subjugular, of 1 spine and 5

Boft rays; branchiostegals 7. BATHYCLUPEID^,, cxi.

bf>. Dorsal fin single, with 2 to 8 slender, graduated spines. Anal spines I to IV; bran-

chiostegals 7 or 8.

c. Ventral fins subabdominal, each with 1 spine and 5 soft rays.

STEPHANOBERYCID^E, cxn.

cc. Ventral fins thoracic, of 1 spine and about 7 soft rays, (I, 6 to I, 10).

d. Suborbitals very broad, covering the cheeks. TRACHICHTHYID^E, cxm.
dd, Suborbitals narrow, not covering the cheeks. BERYCID.E, cxiv.

"bbb. Dorsal fin deeply notched, its anterior division with many strong spines; anal with 4

stout spines; the third much enlarged; bones of head nearly all serrated or spin-

ous; branchiostegals 8. HOLOCENTUID^E, cxv.

aa. Chin with 2 long barbels, attached just behind symphysis of lower jaw; branchiostegals 4;

families of uncertain relationship.

e. Ventral rays I, 7 or I, 6. Dorsal fin single, continuous, with 5 spines ;
anal spines 3 or

4. Scales moderate, ctenoid; body deep, compressed; vertebrae 29.

POLYMIXIID.2E, CXVI.

ee. Ventral rays I, 5; dorsal fins 2, well separated, both short, the first of 6 spines; anal

spines 1 or 2; scales large, slightly ctenoid; body rather elongate, the profile para-
bolic

; vertebrae 24. MULLID2E, cxvu.

Family CXI. BATHYCLUPEID^.

A pneumatic duct to air bladder; ventradiform body, cycloid scales,

straightish lateral line, flattish excavated crown, long interinaxillaries

extending as far back as the supramaxillaries ;
short postmedian dorsal

without spines ; long anal with one spine, and small, subjugular ventrals

with a spine and 5 rays each. This family shares with the Berycoideans
a persistent pneumatic duct. (Gill.) Branchiostegals 7. One genus
and two species, in the deep seas. The genus Bathyclupea was placed by
Alcock among the Clupeidce, the thoracic position of the ventrals and the

shortened abdominal region being regarded by him as a feature of

degradation. The species bear, in fact, considerable resemblance to IlisJia

and Opisthopterus. (Bathyclupeidce, Gill, in Goode & Bean, Oceanic

Ichthyology, 190, 1895.)

373. BATHYCLUPEA, Alcock.

Bathydupea, ALCOCK, Ann. and Mag. Nat. Hist., vin, 1891, 130, (hoskyni).

Head and body compressed ;
head with large mucous cavities

;
lower

jaw prominent. Small, villiform teeth on jaws, palatines, and vomer.
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Gill openings large. Branchiostegals 7. Pseudobranchire present, large.

Scales cycloid, deciduous. Lateral line distinct, nearly straight. Dorsal

im postmedian, with 1 or 2 spines and 8 or 10 rays. Pectorals large,

pointed, the upper rays the longest. Ventrals subjugular, small. Caudal

furcate. The type, Batliydupca hoskyni, Alcock, was obtained from the

Andaman Sea by the Investigator at a depth of 188 to 220 fathoms. The

largest specimen known is 8 inches in length. (j3at)v<;, deep; Clupea,

herring.)

1215. BATHYCLUPEA ARGENTEA, Goode & Bean.

Head 3
; eye 2| ;

snout li in eye, or in interorbital width. D. 9
;
A. 30

;

V. 6; scales 35. Head and body compressed; the body covered with

large, cycloid, deciduous scales. Height of body at vent less than length
of head, equal to distance from posterior margin of orbit to end of lower

jaw. Eye slightly greater than distance from its anterior margin to tip

of lower jaw. Mouth subvertical; length of upper jaw slightly exceed-

ing diameter of orbit. Teeth in villiform bands on jaws, palatines, and

vomer. Dorsal fin placed at a distance from tip of snout equal to twice

height of body ;
its first ray inserted in vertical from base of seventh

anal ray. Pectoral slender, its upper rays the longest, extending consid-

erably beyond the origin of the anal. Ventrals small, fan-shaped, inserted

almost under the posterior margin of the orbit. Color yellowish silvery.

One specimen, 13 inches in length, obtained by the Blake at station 37,

off Neris, at a depth of 365 fathoms. (Goode & Bean.) (argenteus,

silvery.)

Bathydupea argentea, GOODE & BEAN, Oceanic Ichthyology, 190, 1895, off Neris.

Family CXII. STEPHANOBERYCID^E.

Body oblong, compressed, with scales of peculiar form, circular, having
in the center of each one or two erect, conspicuous lines, and in arrange-

ment scarcely imbricated. Head large, thick, oblong, cavernous, with

short convex snout, and with thin osseous ridges, especially an inner

U-shaped one on the crown, whose limbs diverge on each side of the

nape ;
also an outer sigmoid ridge on each side above the eyes, continuous

with a similar ridge projecting from the nasal bone, the inner and outer

ridges being connected by a cross ridge opposite the anterior margin of

the orbit. Mouth very wide and somewhat oblique. Lower jaw slender

and slightly projecting. Maxillaries large; premaxillaries protractile;

suborbitals narrow. Teeth small, in a single band on the intermaxilla-

ries and dentaries
; palatine toothless. Bones of the head usually ser-

rated. Brauchiostegals 7 or 8
; gill membranes separate, 3

; gills 4, a

slit behind the fourth. Pseudobranchise present. Gill rakers moderate.

A single dorsal. Dorsal and anal without spinous rays. Ventral fins

abdominal, farther back in the adult than in the young, with 1 spine and

5 rays. (Goode & Bean.) One genus, with two species, found in the

deep seas. (Stephanobcrycidtv, Gill, Standard Natural History, HI, 1885,

182.)
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374. STEPHANOBERYX, Gill.

Stephanoberyx, GILL, Proc. U. S. Nat. Mus., 1883, 258, (mono*).

Berycids with an elongated claviform contour
; body covered with

cycloid scales, scarcely imbricated, and armed about the center with one

or two erect spines ;
an oblong head, with a moderate convex snout and

with thin osseous ridges, especially an inner V-shaped one on the crown,
whose limbs diverge on each side of nape, and an outer sigmoid one on

each side, above the eyes, and continuous with one projecting from the

nasal
;
the inner and outer ridges connected by a crossbar on a line with

the anterior margin of the orbit
;
rather small eyes, in the anterior half

of the head, and the teeth small, acute, and in a band on the premaxilla-
ries and dentaries (palate toothless), and with ventrals having 1 spine
and 5 rays. Deep sea. (artyavog ,

crown
; Beryx.}

a. Dorsal and anal each with 13 or 14 rays. MONJK, 1216

aa. Dorsal and anal each with 11 rays. GILLII, 1217

1216. STEPHANOBERTX MONvE, Gill.

Head 3; depth 3. D. 14; A. 13 or 14; P. 10; V. 1,5. Eye 4| in head and

nearly equal to snout; upper jaw slightly longer than postorbital part of

head. Gill rakers long and slender, about 25 below the angle; distance

of anal origin from end of head equal to $- length of head
;
ventrals orig-

inating under middle of pectorals. Color brownish. One specimen, 2

inches long, obtained by the Albatross from station 2077, at a depth of

1,255 fathoms. (Goode & Bean.) (Named for Mona Gill, niece of Dr. Gill.)

Stephanoberyx mouse, GILL, Proc. U. S. Nat. Mus., 1883, 258, Gulf Stream. (Type, No. 33445.

Coll. Albatross.) GOODE & BEAN, Oceanic Ichth., 186.

1217. STEPHANOBERYX GILLII, Goode & Bean.

Head 3
; depth 3i ; eye 4

j
snout 4. D. 11

;
A. 11

;
P. 13

;
V. I, 5

;
B. 7

;

scales 9-33-7. Upper jaw as long as postorbital part of head
; gill rakers

long and slender, about 15 below the angle on first arch. Origin of ven-
trals behind end of pectorals ;

distance of anal origin from end of head

fully equals length of head. Color in spirits pale, the back in front of
dorsal showing traces of rose. Length 4f to 6 inches. Gulf Stream, at

different stations in about 1,200 fathoms. (Goode & Bean.) (Named for

Theodore Gill.)

Stephanoberyx gillii, GOODE & BEAN, Oceanic Ichthyology, 187, fig. 206, 1895, Gulf Stream. (Type,
No. 33555. Coll. Albatross.)

Family CXIII. TRACHICHTHYID.E.

Body ovate, deep, much compressed, with small ctenoid scales. Abdo-
men protected by a dermal scute which forms a serrated edge. Head
large, deeper than long ; superficial bones excavated and with conspicuous
muciferous cavities. Mouth very wide, oblique ;

villiform teeth in jaws
and sometimes on vomer. Suborbitals very broad, covering the cheeks.

Branchiostegals 8. Gill openings very wide, the gill laminae very short.
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One dorsal fin, short, with a few spines in front. Ventral rays I, 6. Deep-
sea fishes, allied to the Bcrycidu', 2 genera and 10 species known. (Trachich-

tlujhUv, Goode *fe Bean, Oceanic Ichthyology, 187, 1895.)

a. Vomer toothless
; opercle entire

;
anal spines 3. HOPLOSTETHUS, 375.

375. HOPLOSTETHUS, Cuvier &. Valenciennes.

Hoploslethw, CUVIER & VALENCIENNES, Hist. Nat. Poiss., iv, 469, 1829, (mediterranew).

Body short and deep, much compressed. Head short, compressed, very
blunt anteriorly, deeper than long, with very conspicuous mucous cavi-

ties. Eye very large. Mouth very oblique, the jaws equal when the

mouth is closed. Maxillary long, broad behind, with a distinct supple-
mental bone, which reaches the posterior border of the eye. Teeth very

fine, villiform, on jaws and palatines, none on the vomer. Suborbital

with radiating ridges and a few spines; a vertical ridge on the front of

the opercle. Opercle little developed, its spine small or obsolete
;
a strong

spine at the angle of the preopercle; the long vertical limb of the pre-

opercle finely serrated. Gill membranes separate, free from the isthmus.

Branchiostegals 8* Scales moderate or small, ctenoid
;
lateral line pres-

ent, its scales enlarged ; abdomen with a series of bony plates, each end-

ing in a retrose spine. Dorsal fin continuous, short, the spines graduated,
6 in number

;
anal with 3 graduated spines ;

caudal forked, its rudimen-

tary rays spinous ; pectorals low, rather long ;
ventrals I, 6, rather short.

Air bladder simple. Pyloric cceca numerous. Vertebrae 11 + 15. Deep-
sea fishes. Red in color, (dirhov, armor

; art/Bos, breast.)

1218. HOPLOSTETHUS MEDITERRANEUS, Cuvier & Valenciennes.

Head 2i ; depth If ; eye very large, much longer than snout, about 3.

D. VI, 12 to 15
;

A. Ill, 8 to 11
;

scales 28 to 31. Abdominal serra? 9 to 13

in number. Body above with very small roughish scales
;

sides nearly
or quite naked (in the young example seen), scaly in the adult. Pec-

torals reaching first soft ray of anal; ventrals to vent; fins rather low.

Silvery, rosy in life
;
fins scarlet

; peritoneum and inside of mouth black.

Coasts of southern Europe, in deep water
;
numerous specimens taken in

the Gulf Stream by the Albatross and Fish Hawk in about 200 fathoms.

Also found in Japan, if H. japonicus is the same species, as Dr. Giinther

has supposed.

II)>l<iielJnts mediterraneiis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., iv, 469, 1829, Mediter-
ranean Sea

; GIINTHER, Cat., i, 9, 1859 ; JORDAN & GILBERT, Synopsis, 458, 1883
;
GOODE &

BEAN, Oceanic Ichthyology, 181, 1895.

jn-t-liHsii*, LOWE, Proc. Zool. Soc. Lond., 1839, 77, Madeira.

jnpoiiiciiK, HILGENDORF, Sitz. Ges. Naturforscliende Freunde, Berlin, 78, 1879,

Japan ; apparently a variety or species with slightly smoother scales.

Family CXIV. BERYCID^E.

(THE BERYCOIDS.)

Body oblong or ovate, compressed, covered with ctenoid or cycloid,
foliate or granular scales. Head with large muciferous cavities, covered
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by thin skin. Eye lateral, usually large. Mouth wide, oblique. Pre-

maxillaries protractile; maxillary rather large, usually with a supple-

mental bone. Suborbitals narrow, not sheathing the cheeks. Bands of

villiform teeth on jaws, and usually on vomer and palatines ;
canines

sometimes present. Opercular bones usually spinous.. Branchiostegals

7 or 8. Gill membranes separate, free from the isthmus. Gills 4, a slit

behind the fourth. Pseudobranchise present. Gill rakers moderate.

Cheeks and opercles scaly. No barbels. Dorsal fin continuous, with 2 to

8 weak spines; anal with 2 to 4 spines; ventral fins thoracic, mostly I,

7, the number of rays usually greater than I, 5; caudal fin usually forked.

Pyloric cceca numerous. Genera 6 or 8
; species about 40. Fishes mostly

of the deep seas
;
the general color red or black. This group is an ancient

type, a great number of extinct species being now known. (Berycidce,

Giinther, Cat., I, 8-50, 1859, exclusive of certain genera.)

ANOPLOGASTRINJE :

a. Scales small, granular or leaf-like
;
teeth unequal ; palatines toothless

;
mouth very wide

and oblique.

b. Scales leaf-like, pedunculated ;
teeth villiform, with two pairs of long fang-like teeth

above, and three below. CAULOLEPIS, 376.

bb. Scales reduced to minute asperities; teeth villiform, some of those in the lower jaw

enlarged. ANOPLOGASTER, 377.

MELAMPHAIN;E :

aa. Scales cycloid ; teeth villiform, none on palatines ; head large and thick.

c. Teeth small, cardiform; lower jaw projecting; scales thin
; body short, compressed.

POROMITRA, 378.

cc. Teeth in villiform bands
;
scales large ; spinous dorsal short.

d. Anal inserted under last rays of dorsal
;
anal with one spine ; dorsal with three.

PLECTROMUS, 379.

BF,RYCIN;E :

nan. Scales ctenoid
;
teeth villiform on jaws, palatines, and vomer.

e. Muzzle short
;
chin projecting ; preopercle spineless ; opercles serrated

;
anal rays IV,

26 to 30
; ventrals, I, 10. BERYX, 380.

376. CAULOLEPIS,* Gill.

Caulolepis, GILL, Forest and Stream, xxi, August 30, 1883, and in Proc. U. S. Nat. Mus., vi,

1884, 258, (longidens).

Contour laterally oval or broad pyriform, the body compressed, covered

with small, pedunculated, leaf-like scales
;
forehead abruptly declivous;

*Dr. Gill (in Goode & Bean, Oceanic Ichthyology), adds the following details :

Body compressed, pyriform, highest in front, and with the dorsal and inferior outlines con-

verging to caudal peduncle, which is moderately long and slender. Scales small and not or

scarcely imbricated, upraised by peduncles, and with the surface extended and dentate behind.
Lateral line distinct and developed as a groove running parallel with the back and continuous
to the base of the caudal fin. Head higher than long, with the cranial portion very declivous,
and with the suspensorial portion obliquely extended downward and backward ;

the cranium
al>ove with three naked membranous ureas, an anterior pair pointed forward and diverging to
receive the ascending process of the intermaxillariesand a median hastiform one behind; also with
a naked horseshoe-shaped area around the nape, the naked spaces being separated by the bony
bars limiting the large muciferous cavities; suborbital bones enlarged, sculptured, and with
small, erect spines; the first with three radiating bars; the second largest, sending four
depending processes, three forward or downward, and another articulating with the preoper-
culum above its angle; the postorbital expanding distally and articulating with the preoperculum
above; the interspaces covered by a tense skin with the extension of the scales embedded in it.

Preoperculum angulated downward and backward, spinigerous at the angle and with no hori-
zontal lines

; opercular apparatus much reduced
;
the operculum extended downward, with
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eyes small; a pair of very long, pointed teeth in front of upper jaw, clos-

ing in front of lower
;
a similar pair of still longer pointed teeth in the

lower, received in fovete of the palate; on the sides of each jaw two

long teeth terminating in bulbous tips ;
a row of minute teeth on the

posterior half of the supramaxillaries ; palate toothless. One species.

, stem; AeTn'f, scale.)

1219. CAULOLEPIS LONGIDENS, Gill.

D. II, 17; A. II, 8; C. x-T9-x; P. I, 14; V. I, 7. Head 2; depth of

body | its length inclusive of caudal; upper jaw from symphysis to end

of maxillary contained 3 times in total length. Orbit 4 times in length
of head. Front teeth of upper jaw considerably longer than eye ;

those

of the lower nearly twice as long. Scales very peculiar, foliaceous and

pedunculate. Color uniform black. One specimen from Gulf Stream.

(Goode & Bean.) (lonyus, long; dews, tooth.)

Cnulolepis longidens, GILL, Proc. U. S. Nat. Mus.
; 1883, 258, Atlantic Ocean, latitude 39 27',

longitude 69 56'- 20", in 1,346 fathoms. (Type, No. 33270. Coll. Albatross); GOODE &

I$KAN, Oceanic Ichthyology, 185, fig. 204, 1895.

377. ANOPLOGASTER, Giinther.

Aiiojilogaster, Gt?NTHER, Cat. Fish. Brit. Mus., I, 12, 1859, (cornutw).

Body compressed, deep, with the scales reduced to minute asperities.

Head large, with thin bones and wide muciferous cavities. Cleft of

mouth wide and oblique; chin prominent. Muzzle short, rounded, not

protruding. Teeth in villiform bands in the jaws, with several larger

teeth in the lower jaw ; palatine toothless. Eye large. Preoperculum
entire. Suprascapula and angle of preoperculum armed with a spine.

Dorsal without spines and with about 17 rays. Anal with 9 or 10 rays.

Ventral with 1 spine and 6 rays. Air bladder small, pyriform. Branchios-

tegals 8. Gill openings very wide. (uvoTrAof, unarmed; yaarr/p, belly.)

numerous striae and ridges and with three more diverging ridges extended backward or down-
ward into spiniform angles, one horizontal and the others oblique, .leaving emarginated inter-

spaces between ;
the interopercula and subopercula small, the latter with several strias pointed

backward.

Eye moderately developed, near the anterior profile. Upper jaw not protractile, with the

premaxillaries extended far backward and the supramaxillaries lying behind and above, and
with wide oval extremities furnished with radiating ridges or stria;.

Lower jaw quite deep, with an upper and lower portion longitudinally striated and an inter-

mediate region provided with a naked skin, and with its angle emitting a spine backward
;

chin flattened backward to a median inferior point; teeth enlarged and few, in a single row in

each jaw. (1) In the upper a pair slightly curved and regularly pointed, closing in front of

lower jaw, and on each side two at intervals, behind much smaller and with swollen blunt tips.

(2) In the lower jaw a pair near the symphysis more separated than those of the upper and

fitting into foveaj of the palate on each side; two smaller teeth nearly straight and with glob-
ular points, the first intermediate between the first and second of the upper, and the second

behind the second lateral tooth of the upper jaw ; palate and tongue edentulous. (3) A row of

very small teeth around the posterior half of the supramaxillary.
Dorsal single, commencing above the upper axil of the pectoral, with 2 spines and 17 bifur-

cate rays, the last of which is double; anal short, mostly behind the dorsal, with 2 spines, the

first very short, and 8 bifurcate rays, the last double
;

caudal deeply emarginated, but with
rounded lobes ; pectorals obliquely inserted, of moderate size, with 1 simple and about 14

branched rays ; ventral fins subabdominal or decid3dly behind the pectorals, with 1 spine and
6 branched rays. Branchial apertures deeply cleft

; branchiostegal rays 8.
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1220. ANOPLOGASTER CORNUTTJS (Cuvier & Valenciennes).

Head 2f ; depth about If; eye about 3. D. 17; A. 9 or 10; P. 16; V.

7. Interorbital width nearly half that of head
;

suborbital arch with

7 cavities
; bony ridges of head ending in several blunt points ;

ventrals

midway between tip of snout and base of caudal. Deep Atlantic, five

specimens known, one of them from 39 18' 30" N., 68 24' W., obtained

by the Albatross. (Goode & Bean.) (cornutns, horned.)

Hoplostethus cornutus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 270, 1833, stomach of an

Albicore, 31 N., 40 W.
Anoplogaster cornutus, GUNTHER, Cat., i, 12, 1859; GOODE & BEAN, Oceanic Ichth., 18 1, 1895.

378. POROMITRA, Goode & Bean.

Poromitra, GOODE & BEAN, Bull. Mus. Comp. Zool., 1882, 214, (capUo).

Body short, compressed, scopeliform, covered with thin cycloid scales.

Head very large (in young specimens nearly as long as trunk) its sides

scaly. No barbel. Mouth very large, the lower jaw projecting. Margin
of upper jaw composed of a long maxillary and a short premaxillary.
Teeth very small, cardiform, on premaxillaries and lower jaw only.

Opercula complete. Dorsal fin in middle of body, its origin not far behind

ventrals, its spinous and soft portions about equal in length ;
anal much

shorter than dorsal
;
the last rays of dorsal nearly above its middle.

Pseudobranchiae present. Gill openings very wide. Deep seas. (Tropdf,

pore; nirpa, stomacher.)

1221. POROMITRA CAPITO, Goode & Bean.

Head 2* (in young) ; depth 3i. D. VII or VIII, 6
;
A. 9

;
V. 7 or 8

;
P.

12; C. 5. Eye large, as long as snout; maxillary 3i in head. Scales as

large as pupil, with concentric striae, about 24 in lateral line and 10 in

transverse series. Insertion of dorsal midway between tip of snout and
base of caudal

;
base of anal half that of dorsal

; pectoral inserted low,
its length twice its distance from the snout

;
ventrals minute, in advance

of pectorals. Caudal (mutilated in the known specimens). Gulf Stream
in latitude 34, obtained by the Blake. (Goode & Bean.) (capita, large-

headed.)

Poromitra capita, GOODE & BEAN, Bull. Mus. Comp. Zool., 215, 1882, Gulf Stream; GOODE &

BEAN, Oceanic Ichth., 183, 1895.

379. PLECTROMUS,* Gill.

Plectromus, GILL, Proc. U. S. Nat, Mus., 1883, 257, (suborbitalis) .

Body moderately elongate, covered with moderate cycloid scales. Head

large and thick, with wide muciferous channels, the bones often with

* The following details concerning Plectromus are given by Dr. Gill (Goode & Bean, Oceanic
Ichthyology, 178):
Body little compressed, highest behind ventrals, with the dorsal outline describing a slight

sigmoidal curve and the abdominal almost rectilinear; the caudal peduncle long and robust.
Scales moderate, imbricated, cycloid, and readily deciduous. Lateral line apparently undevel-
oped. Head oblong or longer than high, very declivous in front, and with the suspensorium
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foliaceous expansions ; opercles unarmed. Mouth moderate, oblique, the

jaws subequal. Teeth villiform, mostly in two rows, the inner row

largest; palate toothless. One dorsal, with 2 or 3 spines and 10 to 16

rays. Anal inserted below last rays of dorsal, with 1 spine and 8 or 9

rays. Ventrals thoracic, with 7 rays. Caudal forked. Deep sea. Very
close to Melamphaes, from which it chiefly differs in possessing 2 or 3 dor-

sal spines instead of 6. Perhaps the two groups should be merged in one,
as has been done by Giinther and Gilbert. (-xfojKTpov, spur ; u^oc, shoulder

;

"two spines, one on each side of the nape, springing forward from the

shoulder bones, give a strange appearance to the fish.")

a. Dorsal rays III, 15 or III, 1C.

I. Nape with a spine on each side, springing from the shoulder bones.

SUBORBITALIS, 1222.

ll>. Nape without spine as above; bones of head firm, without papery expansions; maxil-

lary reaching vertical from posterior margin of eye. LUQUBRIS, 1223.

a<7. Dorsal rays II, 11 to 13.

c. Head 3 in length; pectoral nearly or quite as long as head. BEANII, 1224.

d. Eye large, 4% in head.

dd. Eye small, 7 in head. CRASSICEPS, 1225.

cc. Head 2 in length; pectoral 1% in head; head with high thin crests above; snout with

a slender spine; eye small, 1% in head. CBISTICEPS, 1226.

1222. PLECTROMUS SUBORBITALIS, Gill.

Head 3
; depth 2f . D. Ill, 16

;
A. I, 8

;
P. 14

;
V. I, 7

;
scales about 30-6:

the exposed margins of the few scales present marked with coarse concen-

tric striae. Eye as long as snout and 5 times in head. Mouth oblique ;
end

of maxillary reaching to below hind margin of orbit. Two spines, one on

each side of the nape, springing forward from the shoulder bones. Man-
dible projecting slightly. Gill membranes deeply cleft, free from the isth-

mus behind; gill rakers moderate, about 15 below angle of first arch. A
single series of weak, somewhat scattered, curved teeth on the intermax-

illa and mandible. Dorsal origin over the sixth row of scales
; length of

dorsal base equal to head. Anal origin under seventeenth ray of dorsal
;

anal base nearly as long as head. Pectoral 3 in body ;
ventral inserted

under base of pectoral. Color black. The type of the species, 3yfc inches

long without the caudal, was obtained by the Albatross from Station 2036,

at a depth of 1,735 fathoms. Another (No. 35451, U. S. Nat. Mus.) was

almost vertical; the cranium above with a naked skin extending from the nape forward to the
nasal region, covering large muciferous cavities separated by osseous bars and with lateral crests

simulating those of crested Scorpamids. Suborbital bones with the superficial a ea narrow and
emitting sulcate spiniform processes; cheeks covered with skin as well as periorbital region.
Preoperculum with its inner fold parallel with, but widely separated from, the external margin;
the latter is rounded at the angle, the posterior limb is vertical, and a short horizontal one is

developed. Operculum normally developed, with large cycloid scales, and, behind, radiating
ridges; suboperculum extending as a membranous border behind; interoperculum moderate.

Eye moderate (its diameter equaling a quarter of the head's length) and entirely in the anterior
half of the head. Mouth with the cleft moderately oblique. Upper jaw not protractile; the
intermaxillaries protracted backward almost as far as the supramaxillaries; the latter have nor-

mally dilated smooth ends. Lower ja\v quite deep, curved, with smooth skin, with the raini

inclined inward below and nearly contiguous, and with a truncate chin. Teeth rather small,
curved, and pointed, in t\vo rows in each jaw, those of the upper closing around the lower jaw,
and the teeth of the external row (at least in the lower jaw) smaller than those of the internal.
Branchial apertures normally cleft. Shoulder girdle emitting a spine on each side, behind the
nape.
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taken from Station 2190, at a depth of 1,800 fathoms
;
also two small indi-

viduals from Station 2535, at a depth of 1,149 fathoms. (Goode & Bean.)

(sub, below
; orbitus, orbit.)

Plectromns suborbitalis, GILL, Proc. U. S. Nat. Mus., vi, 1883, 258, latitude 38 52', longitude

69 24', 1,735 fathoms. (Type, No. 33271. Coll. Albatross); GOODE & BEAN, Oceanic Ichth.,

179, fig. 201, 1895.

1223. PLECTROMUS LUGTJBRIS (Gilbert).

D. Ill, 15; A. I, 8; scales 26. Head very broad and heavy, the snout

extremely broad and short, its anterior profile nearly vertical. Mouth very

oblique, the lower jaw protruding beyond the upper, the premaxillaries

anteriorly on level oflower margin of pupil, the maxillary reaching vertical

from its posterior margin, 2| in head; snout 4^, its width equaling the length
of snout and eye ;

interorbital width 2f ; eye 6|. Teeth minute, uniform,
in a single series in upper jaw and in front of mandible, the lower jaw
laterally with a narrow band. Vomer and palatines toothless. Interor-

bital space strongly convex, as well as rest of head deeply excavated for

mucoue canals, which are covered with a very delicate integument con-

spicuously marked with fine parallel or radiating striae. Bones firm and

cartilaginous, not papery nor with thin membranous expansions as in other

related species. Margins of preopercle entire, the bone firm, the posterior

angle scarcely produced, evenly rounded, the margin nearly vertical. No
evident ridge on opercle, which terminates posteriorly in a flexible rounded

process without spine. Mandibles meeting along median line posteriorly,
but not forming a ridge. Gill rakers as long as eye, slender, about 14

below angle. Dorsal spines very weak, the third half as high as first soft

ray. Posterior line of occiput midway between tip of snout and origin
of dorsal. Base of dorsal equals length of head behind middle of eye.
Anal small, its origin under base of last dorsal ray, the length of its base

equaling half interorbital width
; spine slender, about f longest soft ray ;

pectorals long, slender, falcate, with 14 rays, the longest If- in head.

Ventrals half head, not reaching vent. Scales large, caducous, with
entire edges, covering theopercles but lacking elsewhere on head. Uni-
form brownish black, the fins dusky ; mouth, gill cavity, and peritoneum
black. A single specimen, 3i inches long, from Albatross station 2923, in

822 fathoms. This species resembles very closely M. typhlops, as figured

by Giinther (Deep-sea Fishes, Challenger, PI. v, Fig. A). In typhlops the
mouth is evidently larger, and the species is described as having 6 dorsal

spines and 11 rays, although the artist has represented it with D. Ill, 14.

(Gilbert.) (lugubris, sorrowful, dark.)

Melamphaes lugubris, GILBERT, T'roc. IT. S. Nat. Mus., 1890 (1891), 59, Albatross station 2923, coast
of California, south of Point Concepcion, in 822 fathoms. (Coll. Albatross.)

1224. PLECTROMUS BEANII (Giinther).

Head 3
; depth 3; eye 4*. D. II, 11 or 12; A. I, 8 or 9

;
V. I, 7

;
P. 15

;

scales about 25. Pectoral as long as head, more than twice length of ven-

tral, which does not reach vent. Black. (Bean.) Gulf Stream in deep
water. (Named for Tarleton Hoffman Bean.)
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Plectromm o-twwtcejw, BEAN, Proc. U. S. Nat. Mus., 1885, 73, Gulf Stream. (Type, Nos. 33378,

33509, and 34835. Coll. Albatross); about latitude 40; not Scopelus crassiceps, G(JNTHER,

Ann. Mag. Nat. Hist., 1878, 185, also a Plectromm.

nM/jy<//<;
:

N li>-<itiii, <;f vniKK, Deep-sea Fishes, Challenger Report, xxn, 29, 1887; after BEAN.

Plectromus heani, GooDE & BEAN, Oceanic Ichthyology, 179, 1895.

1225. PLECTROMUS CRASSICEPS, GUnther.

Head 3; depth 4. D. Ill, 12; A. I, 9; P. 14; V. I, 7; scales 28. Least

depth of tail * of its free portion. Head very thick, with short snout.

Eyes small, { length of head, and | of that of snout
; posterior margin of

preoperculum descending obliquely backward; lowerjaw slightly promi-
nent

;
cleft of mouth rather oblique ; maxillary reaches to behind eye,

and is moderately dilated behind. Origin of dorsal fin nearer the ventrals
;

its last ray is above the anterior anal rays. Pectoral fin narrow, nearly as

long as head, reaching to or beyond end of anal fin. Black. Length 2-

inches. Two specimens known, one from the mid-Atlantic (1,500 fathoms),

the other from oif Pernambuco. (Giinther.) (crassus, thick; -ceps, head.)

Scopelus crassiceps, GUNTHER, Ann. Mag. Nat. Hist., 11, 1878, 185, deep sea, mid-Atlantic,

and off Pernambuco.

Melampltaex crassiceps, GUNTHER, Challenger Report, XXII, 28, PI. vnr, Fig. B, 1887.

Pleclromus crassiceps, GOODE & BEAN, Oceanic Ichthyology, 180, 1895.

1226. PLECTROMUS CRISTICEPS (Gilbert).

Head long, 2| in length ; depth 3f ; length of caudal peduncle 4.

Greatest depth of caudal peduncle $ its length. Head narrower than in

M. lugubriSj its anterior profile descending more gradually. Mouth less

oblique, the lower jaw included, the maxillary extending behind eye, 2J

in head; snout 4fc; interorbital width 2*; eye 7$. D. 111,13; A. 11,9.

Pectorals long, 1 in head. Ventrals I, 7 or I, 8. System of mucous canals

on head highly developed, their margins raised into high thin crests, usu-

ally with undulating margins and more or less serrulated. A rather long,

sharp, slender spine, directed upward and forward on middle of snout.

Two or three spines at lower posterior angle of cheek
; marginal portion

of preopercle extremely thin and flexible, its lower limb sharply serrated.

From the upper anterior angle of opercle 2 ridges diverge, the one run-

ning backward terminating in a spinous point. Opercular margin serru-

late. Mandibles meeting on median line below, their edges produced to

form a conspicuous median crest. Their lateral margins form membranous

wings which combine with similar prolongations from the suborbital

bones to overlap the cleft of the mouth. Teeth minute, equal, in a single

series in both jaws. Vomer and palatines toothless. Gill rakers long,

broad at base, compressed, weak, about 15 below angle. Posterior line of

occiput slightly nearer front of dorsal than end of snout
; length of fin

equaling its distance from base of caudal. Spines slender, pungent, weak.

Origin of anal under the fourth from the last ray of dorsal, the length of

its base scarcely exceeding length of snout. Anal spines rather strong,

the two intimately soldered together, their outlines distinct. Scales

entirely lost, apparently about 23 in number. Black anteriorly, brownish
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black behind. Mouth, gill cavity, and peritoneum jet black. Fins all

blackish. One specimen 5 inches long, from station 3075, in 859 fathoms.

(Gilbert.) (crista, crest; -ceps, head.)

Melampha'cs cristiceps, GILBERT, Proc. U. S. Nat. Mus., 1890 (1891), 60, Albatross station 3075,

coast of Oregon and "Washington, in 859 fathoms.

380. BERYX, Cuvier.

(ALFONSINES.)

Beryx, CUVIER, Regne Anim., Ed. 2, vol. n, 151, 1829, 'decadactylm}.

Body deep, compressed, covered with rather large, ctenoid scales, which

are regularly arranged. Abdomen trenchant, but without enlarged
scutes. Head large, with thin bones and high ridges with deep mucifer-

ous cavities. Snout short, the mouth oblique, the chin prominent ; eye

large; both jaws, vomer, and palatines with villiform teeth. Opercles

serrated, the opercle usually with spine ; preopercle unarmed. Caudal

forked
;
anal spines 4, the soft rays 26 to 30; dorsal continuous, with 4 to

6 spines ;
ventrals with about 10 soft rays. Air bladder simple. Pyloric

cffica numerous. Color red. Deep-sea fishes, beautifully colored. (3'epvZ,

Beryx, a Greek name of some fish, taken by Gesner from Varinus.)

a. Scales in lateral line 64 or 65; D. IV, 16 to 19. DECADACTYLUS, 1227.

aa. Scales in lateral line 71 to 76; D. IV, 13 to 15. SPLBNDENS, 1228.

1227. BERTX DECADACTYLUS, Cuvier & Valenciennes.

(ALFONSIN A CASTA LAKGA.)

Head 2
; depth 2i. D. IV, 16-19

;
A. IV, 28-29; V. 1, 10

;
P. 14. Body

oblong, considerably compressed, its height greatest at the origin of the

dorsal
; maxillary bone reaches almost to middle of orbit. Eye very large,

about 2i times in head, its upper limb impinging upon upper profile of

head
;
distance of insertion of pectoral from snout equal to length of

base of anal
;
insertion of anal nearly in vertical from tenth to twelfth

dorsal ray, its middle slightly behind last ray of dorsal; ventral inserted

under axil of pectoral. Scales sharply ctenoid, with a strong middle

keel; the number in the lateral line 64 or 65. Red, with bright streaks.

Deep seas, recorded from Portugal, Madeira, Japan, and Cuba. Poey
mentions it as " Pez hermoso y rarisimo." (6'ena. ten; ddnTv^os, finger.)

(Eu.)

Beryx decadactylus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 222, 1829, Madeira or Por-

tugal ; POEY, Synopsis, 297; GOODE & BEAN, Oceanic Ichth., 175, 1895.

1228. BERYX SPLENDENS, Lowe.

(ALFONSIN A CASTA CUMPRIDA.)

Body compressed, elongate, its height equal to the length of the head,
and contained 3 times in the total. Pectoral and dorsal fins, which are

equal in length, of the entire length of the fish
;
the ventral . Dorsal

and anal fins are higher than in B. flecadactylus] insertion of the anal is
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under the end of the dorsal. Caudal deeply forked. Scales large, the

whole surface spinous, with short reflexed points or prickles, giving a

general roughness to the touch. Lateral line nearly straight, following
the curvature of the back, inconspicuous, and with 71 to 76 scales, with
8 above and 20 below the lateral line in transverse series. Its color is

thus described by Lowe: "At the moment of capture, whilst this fish is

yet alive, the whole body beneath the lateral line is of a pure, resplen-

dent, silvery white
;
the fins alone, and merely the ridge of the back and

head, the inside of the mouth, the lower jaw, and parts beneath the eye

being of the brightest scarlet, contrasting strongly with the pure silver

of the whole sides and belly, which only after death turn iridescent rosy,
or sometimes rich golden scarlet. The hind parts of the dorsal and the

ventral fins are transparent ;
the iris is pale scarlet. There is a watery

transparency about the scarlet of the back in this state perfectly inim-

itable by art." Color paler than in B. decadactylus, but the inside of the

mouth deep red. Known from Madeira, Japan, and the Gulf Stream,
34 49' 30" N., 74 34' 45" W., in 424 fathoms. (Goode & Bean.) (splen-

denSj glowing.)

Beryx splendens, LOWE, Proc. Zobl. Soc. London, 1833, 142, Madeira
;
GOODE & BEAN, Oceanic

Ichthyol., 176, 1895.

Family CXV. HOLOCENTRID^.

(THE SQUIRREL-FISHES.)

Body oblong or ovate, moderately compressed, coveredwith very strongly
ctenoid or spinous scales. Head with large muciferous cavities

; eye lat-

eral, very large ; preorbital very narrow
;
mouth moderate, oblique ; pre-

maxillaries protractile; maxillary very large, with supplemental bone;
bands of villiform teeth on jaws, vomer, and palatines. Opercular bones

and membrane bones of head generally serrated or spinescent, along
their edges. Branchiostegals 8. Gill membranes separate, free from isth-

mus. Gills 4, a slit behind fourth. Pseudobranchiae present. Gill rakers

moderate
;
no barbels. Sides of head scaly. Lateral line present. Dor-

sal fin very long, deeply divided, with about 11 strong spines depressible

in a scaly groove ;
anal with 4 spines, the third longest and strongest ;

ventrals thoracic, with 1 spine and 7 rays ;
caudal deeply forked, with

sharp rudimentary rays or fulcra at base. Vertebra? about 27. Pyloric

coeca 8 to 25. Air bladder large, sometimes connected with the organ of

hearing. General color red. Young with the snout sharp and produced

(constituting the nominal genera Ehynchichtkyt, Rhamphoberyx, and Rliino-

beryx, based on peculiarities of immature examples). Genera 4
; species

about 70, gaily-colored inhabitants of the tropical seas, abounding about

coral reefs. (Berycidw, part, Giinther, Cat., i, 19-50, 1859.)

a. Preopercle without conspicuous spine at its angle ;
air bladder divided by a contraction, the

anterior part extending to the otocrane. MYBIPRISTIS, 381.

a. Preopercle with a conspicuous spine.

1>. Suborbital arch simply serrated; scales moderate, 38 to 55. HOLOCENTRUS, 382.

bb. Suborbital arch armed with 3 long spines curved forward; scales undescribed.

PLECTRYPOPS, 383.
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381. MYRIPRISTIS, Cuvier.

(FR&RE-JACQUES.)

Myripristis, CUVIEE, Regne Animal, Ed. 2, Vol. II, 1829, (jacobus).

Myriopristis, GILL, amended spelling.

Ostichthys, LANGSDORF MS., CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 174, 1829, (japonicus);

name only; passing reference.

Rhamphoberyx, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 87, (poecilopm).

This genus is closely related to Holocentrus, differing externally, chiefly

in the absence of the large spine at the angle of the preopercle. The air

bladder is divided into two parts by a transverse constriction, the ante-

rior part extending to the otocrane, and the pyloric cceca are rather few (9).

Species numerous in the tropical seas
; gay-colored inhabitants of reefs

and rock pools. The group contains two well-marked subgenera, for one

of which we retain the manuscript name Ostichthys, given it by Langsdorf
some seventy years ago. If no intermediate forms exist, Ostichthys may
stand as a distinct genus, (/uvptdg, myriad ; Trptaris, a sawyer, here mean-

ing saw.)
OSTICHTHYS (wrreov, bone; ix^s > fish):

a. Scales very large, about 3-29-7; anal rays IV, 10 or 11. TRACHYPOMA, 1229.

MYRIPRISTIS:

an. Scales moderate, about 3-36-6.

c. Anal rays IV, 13; a deep red or black bar across gill opening and base of pectoral.

JACOBUS, 1230.
cc. Anal rays IV, 11.

d. Ventral fin plain reddish or whitish; dorsal pale. OCCIDENTALS, 1231.

dd. Ventral fin black at tip; dorsal mostly dark. PCECILOPUS, 1232.

Subgenus OSTICHTHYS (Langsdorf).

1229. MYRIPRISTIS TRACHYPOMA, Giinther.

Head 2f in length with caudal
; depth about 2f ;

interorbital width 6 in

head. B. 8
;
D. XI-I, 13

;
A. IV, 10-11

j
V. I, 7

;
P. 15

;
C. 4-3, 25

;
scales

3-29-7. All the teeth villiform; the upper maxillary bone reaches behind

the middle of the eye, and is not denticulated. Opercles covered with

spines, and operculum with a rather strong spinous prominence ;
scales

ctenoid, but the denticulations equal ;
the third anal spine much stronger

and also longer than the fourth. Carmine red, darker above; sides with

about 10 alternate streaks of deep red on rose color; fins all red. (Giin-

ther.) West Indies; rare in Cuba. A beautiful fish, closely related to

Myripristis japonicus, the type of Ostichthys. (Tpa%v, rough; nu/ua, oper-
culum. )

Myripristis trachypoma, GUNTHER, Cat., i, 25, 1859, Cuba.

Myriopristis fulgens, POEY, Memorias, u, 160, 1860, Cuba.

Subgenus MYRIPRISTIS.

1230. MYRIPRISTIS JACOBUS, Cuvier & Valenciennes.

(FRERE-JACQUES ; CANDIL.)

Head 4; depth 3; interorbital width 4. D. X-I, 14 or 15; A. IV, 13;
scales 3-36 to 38-6. Maxillary reaching a little beyond middle of eye ;
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opercle striated, the strife ending in line points at posterior edge of oper-

cle, above a very feeble spine. Pectorals shorter than veutrals
;
third

and fourth anal spines nearly equal in length, the former broader.

Deep crimson, paler below; a blood-red bar across opercle and base of

pectoral, becoming black in spirits ;
fins red, the vertical fins edged with

whitish. Length 1 foot. West Indies to Brazil; common; a brilliantly

colored fish. (Jacobus, James; the species is called Frere-Jacques,
" brother Jim." in Martinique.)

ti* jc<ilmx, CuviEE & VALENCIENNES, Hist. Nat. Poiss., HI, 162, 1829, Martinique;

GI-NTIIER, Cat., i, 19, 1859.

i* ///./<,/,*, 1'nEv, Memoriae, u, 159, 1860; Havana.

Rhinoleryx chrysetis, COPE, Proc. Amer. Philos. Soc., 464, 1870, St. Croix Island.

1231. MYRIPRISTIS OCCIDENTALS, Gill.

Head 3 in extreme length ; depth nearly 4
; eye 2

;
snout 5. D. X-I,

13; A. IV, 11; scales 3-35 or 36-7; pectoral fin contained 6 tintes in the

total length, the ventrals 7|, and the caudal 5 times. Color on the upper
half reddish purple, silvery below, with many dark points, especially

along edges of scales
;
fins pale, except a darker border along spinous

dorsal. Length 6 inches. (Gill.) Pacific Coast of Mexico; common in

rock pools about C
4ape San Lucas, (octidentalis, western.)

Mitrl<>],risiis occidentalis, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 87; Cape San Lucas. (Coll.

Xantus.)

lilianiphoberyx leucopus, GILL, 1. c., 88, Cape San Lucas. (Coll. Xantus.)

1232. MYRIPRISTIS PffiCILOPUS (Gill).

Head 4 in extreme length ; depth 3; eye 2; snout 5, blunt. D. X-I,

14; scales 3-35 or 36-7. Olive green, golden green below, and cupreous
on the opercle ; spinous dorsal dark green in front of each spine, but

light behind as well as above and below; black in spirits; spinous dor-

sal margined with dark; ventrals with a broad blackish terminal band;
base of caudal punctulate with dark spots. (Gill.) Cape San Lucas.

Known from the types, which are very young; probably the young of

Holocentrus suborbitalis. (Trot/c/Aof, variegated; Trovg, foot.)

Rhamphobenjx poccilopus, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 87, Cape San Lucas. (Coll.

Xantus.)

382. HOLOCENTRUS (Gronow) Scopoli.

(SQUIRKEL-FISHES.)

Holocentrwm, ARTEDI, Seba, in, about 1T40, nonbinomial, (rubrum).

Holocentrus, GRONOW, Zoophyl., 65, 1763, (rostratus, nonbinomial).

//. ..'. . . ntlH-H.x (GRONOW), SCOPOLI, Int. Hist. Nat., p. 449, 1777.

Holocentrus, BLOCH, Ichthyol.. iv, til, 1790, (*<>go).

Rhynchichthys, CLVIER & VALENCIENNES, Hist. Nat. Poiss., vn, 503, 1831, (pelamulis) (young).

Holocentnmt, of authors generally.
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Rhinoberyx, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 237, (brachyrh?jnchm); young; scales said to be

25; may represent a distinct genus.

Body oblong, moderately compressed, the ventral outline nearly

straight, the back a little elevated, the tail very slender. Head com-

pressed, narrowed forward. Operculum with a strong spine above, below

which the edge is sharply serrated
;
a strong spine at the angle of pre-

opercle. Orbital ring, preorbital, preopercle, interopercle, subopercle,

occiput, and shoulder girdle with their edges sharply serrate. Mouth

small, terminal, the lower jaw projecting in the adult; in the young
(which constitute the supposed genera Rhynchiclithys and Rhinoberyx)
the snout is much produced. Maxillary broad, striate, with a supple-

mental bone. Eye excessively large. Scales moderate, closely imbri-

cated, the posterior margin strongly spinous. Lateral line continuous.

Dorsal deeply emarginate, the spines usually 11, depressible in a groove;
soft dorsal short and high ;

anal with 4 spines, the first and second quite

small, the third very long and strong, the fourth smaller; caudal widely

forked; both lobes with the rudimentary rays spine-like; ventrals

large, I, 7, the spine very strong. Species numerous, remarkable for the

development of sharp spines almost everywhere on the surface of the

body. (6/lof, whole; n'evrpov, spine; spinous all over.)

a. Preopercular* spine long, tapering, acute
;

third anal spine very long, more than half

depth of body.

6. Mouth moderate, lower jaw extending to below first %io% length of eye.

c. Scales small, 50 to 55 in lateral line; upper lobe of caudal longer than lower, fal-

cate; soft dorsal and anal elevated, pointed at tip, this character subject to

variation. ASCENSIOXIS, 1233.

cc. Scales moderate, about 45; depth of body 2f in length; membrane of front spines

of dorsal black. SICCIFEB, 1234.

ccc. Scales rather large, 38 to 42 in lateral line; caudal lobes nearly or quite equal.

d. Maxillary extending to below middle of eye.

e. Depth of body greater than length of head.

/. Third anal spine 1% in head. SUBOEBITALIS, 1235.

/. Third anal spine If in head. CORUSCUS, 1236.

ee. Depth of body equal to length of head. BBACHYPTERUS, 1237.

eee. Depth of body less than length of head; dorsal without black; cheeks

.
without white dots. MARIANUS, 1238.

dd. Maxillary extending to below first third of eye; dorsal with black markings.

VEXILLAUIUS, 1239.

bb. Mouth small, maxillary reaching to below first fourth of eye; upper lobe of caudal

longer; cheek with a white blotch. oscums, 1240-

aa. Preopercular spine short, flattish, notched at tip; third anal spine short, its length about

% depth of body; soft dorsal and anal low, rounded. SANCTI-PAULI, 1241.

1233. HOLOCENTRUS ASCENSIONIS (Osbeck).

(MATEJUELO; SQUIRREL-FISH; SOLDADO; WELSHMAN.)

Head 3f ; depth 3f ; eye 2*
;
snout 4*. O. XI, 15

;
A. Ill, 10

;
scales

5-50 to 54-7; cwca 25; vertebrae, 11+16. Mouth small, little oblique,

maxillary scarcely reaching middle of eye. Longest dorsal spines more

* Little dependence can be placed on this analytical key, as several species are imperfectly
known and of doubtful validity.
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than half length of head
;
soft dorsal pointed, as high as the body; third

anal spine very strong, as long as longest anal rays, If in depth of body.

Upper lobe of caudal much the longer. In life chiefly bright red, with

shining longitudinal streaks along the rows of scales
;
some specimens

somewhat darker, and tinged with olive above
;
lins light red, the spinous

dorsal largely golden olive, its edge scarlet; head quite red above; an

oblique white bar descends backward from the eye ;
these colors fading in

spirits. This species varies much in the depth of body and the height of

the fins. Length about 2 feet. West Indies, about rocks and reefs, rang-

ing from Florida to St. Helena
; very common in Cuba

;
a most brilliantly

colored fish, often seen in tropical markets. (Name from Ascension

Island.)

Perca (twnxioiii.-i, OSHECK, Tter Chin., 388, 1771, Ascension Island.

Bodiatnix jK'iii'iKnuthns, BLOCH, Ausl. Fische, iv, 40, pi. 225, 1790, Brazil; after Jaguaraca of

MA:;C<;KAVI:.

Holocentrus sogo, BLOCH, I, c., 61, pi. 232, 1790, Africa.

Scifc.ua rubra, BLOCH & SCHNEIDER, Systema Ichthyol., 82, 1801; after Perca marina rubra of

GATES i;v.

Amphiiiriou inn/i'jnelo, BLOCH & SCHNEIDER, Syst. Ichthyol., 206, 1801, Cuba ;
after Matejuelo of

PARRA.

Bodianusjaguar, LACPEDE, Hist. Nat. Poiss., iv, 286, 1802, Brazil; after Jaguaraca of MARCORAVE.

Holocenfrnnt, lonyipinne, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 185, 1829, Martinique;
San Domingo; Porto Rico

;
St. Thomas

;
Havana. ,

Ilttt(n;-,itnix linii/iiiinne, GijNTHER, Cat., I, 28, 1859.

lIolocenlritx]'nt,ti;i,i.thuL; JORDAN & GILBERT, Synopsis, 459, 1883.

.' Ill<;>,,trns strialus, GRONOW, Cat. Fishes, 173, 1854, Antilles; name preoccupied.

f Holocentrus rostratus, GRONOW, 1. c., 173, 1854, near the Equator; young specimen; unidenti-

fiable.

Represented in the West Indies by

1233a. HOLOCENTRUS ASCENSIONIS RUFUS (Walbaum).

Specimens of this species from Bahia, apparently representing the true

ascensionis, differ from Cuban examples. The latter may be regarded as a

distinct subspecies, for which the oldest name is that ofrufusof Walbaum
(=ruber= rubra=jaguar=longipinnis). The Brazilian form (var. ascen-

sionis) has the preopercular spine not reaching past the gill opening, its

free portion 2 in eye. Pectoral short, If in head, measured to end of

opercular spine ;
ventrals reaching vent

;
third anal spine measured from

the scales, 2^ in head
;
soft dorsal 1| in head

;
caudal lobe not quite equal

to head. In var. rufus the preopercular spine reaches about to root of

pectoral, its free part H in eye. Third anal spine Iffc in head; soft

dorsal T
1

longer than head
;
caudal lobe about i longer. The color and

form of body seem to be the same in both subspecies, (rufus, red.)

Perca rufa, WALBAUM, Artedi Pise., 351, 1792, Bahamas ;
after Perca marina rubra of CATESBY.

1234. HOLOCENTRUS SICCIFER, Cope.

Head with spines 2f ; depth 2$. D. XI, 13
;
A. IV, 9

;
scales 3-45-8

; eye

21 times in head and interorbital width. Spinous dorsal rather short,

F. N. A.--55
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elevated
;
last spine very short, only connected with first sofb ray within

the groove. Second dorsal not elevated, first rays equal to li length of

longest spines. Third anal ray not reaching basis of caudal; scales bor-

dering anal fin, prolonged into grooved blades; body scales strongly

pectinate, not grooved ;
muzzle contracted, especially laterally, the max-

illary reaching anterior margin of pupil ;
anterior supernumerary maxil-

lary minute
; operculum finely denticulated

; opercular spines 2, equal,

elongate ;
a pair of smaller spines at summit of operculum ;

one spine

directed backward at front of preorbital bone, all the lateral bones ser-

rate
;
interorbital carinai very weak; ventral fins not reaching vent.

Color in spirits silvery; a brown longitudinal band between each two

rows of scales, to middle of sides; below this brown punctse in the same

position ;
head brown shaded

;
fins white, except first dorsal, which is

blackish
;
the membranes of first to third spines black, with white or pale

spots at base and one at margin ;
chin brown. Length of type 2f inches.

This species differs from H. ascensionis, of the same size, in the wider inter-

orbital space, narrower muzzle, upper pair of opercular spines, free oper-

cular serration, deeper body, color, etc. It differs in coloration from the

species described by Poey, who also does not mention any of the pecu-

liarities of this fish in any of them. Bahamas
;
one specimen known.

(Cope.) (siccus, dry ; fero, to bear.)

Holocentrum sicdferum, COPE, Trans. Amer. Philos. Sue., xxx/1866, 465, New Providence,

Bahamas.

1235. HOLOCENTRUS SUBORBITALIS, Gill.

(MOJARRA CARDENAL.)

Head 3
; depth 2f ; eye 2i ;

snout 4*. D. XI, 14
;
A. IV, 9

;
scales 4-38-7.

Mouth moderate, scarcely oblique, maxillary about reaching middle of

eye. Longest dorsal spines If in head; soft dorsal about as high as

spinous portion, sheathed with scales at base
;
third anal spine l^in head

;

first anal rays about as long as third anal spine, the others graduated to

the last, which is less than half length of first
; pectorals about as long

as third anal spine or 1 in head
;
ventrals as long as pectorals. Steel

colored, thickly sprinkled with dark dots, which become less numerous

downward
;
the fins are dark, the dorsal lighter on the anterior half at the

base between the spines ;
the suborbital chain is bright silvery and

immaculate. Adult specimens recently obtained at Mazatlan are described

as follows: Head 3; depth 2f. D. XI, 12; A. IV, 8; V. 1,7; scales

3-36-7, 7 on cheek. Dorsal spine If ;
dorsal ray If ;

caudal 1
;

third

anal f . Pectoral 1. Maxillary slipping under preorbital. Ventral with

accessary scale
;
dorsal in a groove. Body short and deep, compressed

with slender caudal peduncle, anterior profile rounded. Mouth small
;

upper jaw protractile. Teeth in uniform bands on jaws, vomer, and

palatines. Maxillary moderate, slipping under very narrow preorbital,

which, like rest of suborbital ring, is armed with close-set sharp teeth

turned backward. Preopercle, opercle, subopercle, interopercle, pos-

temporal, armed with similar teeth. Preopercle spine nearly as long as

pupil ;
2 spines in opercle. Steel gray, underlaid by bright, coppery red,
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which becomes brighter after death ; everywhere much punctate with

black, the dots coarse; sides and especially back with purple reflections.

Top and side of head coppery, a curved bright silvery streak from tip of

snout below eye and around it, ceasing opposite middle of pupil ;
a ver-

tical silver streak on edge of opercle and extending out on spine ;
head

yellowish, upper tip reddish and lower with throat silvery ;
dorsal brown,

clouded with reddish and dark
;
dark brown near edge, then a series of

grayish clouds, roundish irregular whitish spots at its base
;
second dor-

sal reddish, its ray pale, the first two black
;
the caudal red, base pale,

the upper and lower rays dark yellowish, darkest in young, the dark

extending on peduncle above and below
;

anal spines whitish, the soft

rays birch red, the last ones pale, the first soft rays dark ;
ventral reddish,

the spine and first soft ray whitish, the first ray dark red
;
when the fins

are closed it seems reddish edged with whitish or yellowish and with a

blackish line. The dark is fainter in larger specimens. Very common
in rock pools about the Gulf of California, rarely exceeding 8 inches in

length. Mazatlan to Panama
;

a small species abundant in rock pools.

(suborUtalis, below the eye.)

Holocentrum s-.iborbUale, GILL, Proc. Ac. Nat, Sci. Phila., 1803, 86, Cape San Lucas. (Coll.

Xantus.)

1236. HOLOCENTRUS CORUSCUS, Poey.

Head 2* (3i) ; depth 2f (3$). D. XI, 14
;
A. IV, 9

;
scales 3-42-8. Eye

very large, 2 in head
;
snout very short, 2 in eye. Body shaped as in H.

suborUtalis, a Pacific Coast species, to which it is nearly related. Mouth

small, maxillary reaching past anterior margin of pupil, 3 in head.

Width of interorbital space not as long as maxillary, 3 in head ; bones of

top of head marked as in Holocentrus suborUtalis, except that a few of the

upper occipital ridges are serrated. Spines on preopercle, opercle, inter-

opercle, preorbital and suborbital, as in the western species ; spines on

subopercle a few more; scales on body as in ascensionis or suborUtalis',

nuchal scale as large as in the latter
;
five rows of scales on cheek, none

on opercle. Spinous dorsal moderately high ;
first spine 3 in head

;
third

spine longest, 2| in head; soft dorsal higher than spines; not falcate, as

in ascensionis
; longest ray 1$ in head

;
third anal spine longest, almost 2

in head
; longest ray If in head, not falcate

; pectorals If in head
;
ven-

trals ly ;
its outer rays not produced, about f diameter of eye from vent

;

upper caudal lobe apparently not much produced, 15 in head. Color in

spirits pale silvery, edges of scales showing bright steel-blue reflections 5

a reddish shade above lateral line; bands of dots following rows of

scales, those below lateral line widest and most diffused
;
no markings on

head with the exception of dots
; spinous dorsal dusky ;

a large black

spot between first and third spine ;
membrane between bands of posterior

spines with dusky spots ;
a row of whitish angular spots on the anterior

part of membrane between each two spines, those between the third and
sixth spines longest, the two anterior well developed below the large
black spot ;

other fins pale ; upper angle of pectoral with a group of dots
;

black blotches between first and second and second and third spines.
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West Indies, known from Cuba and the Bahamas
; very close to

Holocentrus suborUtalis. (coruscus, sparkling.)

Holocentrum coruscum, POEY, Memorias, n, 158, 1860, Cuba; JORDAN & BOLLMAN, Proc. U. S.

Nat. Mus., 1888, 550.

1237. HOLOCENTRUS BRACHTPTERUS, Poey.

Head 3 in total length with caudal
; depth 3i ; eye 3

;
snout 4. D. XI

?

13; A. IV, 8; scales 40. Mouth moderate, maxillary reaching middle of

eye. Soft dorsal and anal not pointed; caudal lobes equal. Carmine;

longitudinal rosy streaks along rows of scales
;
a pale band along spinous

dorsal
;
no white band on cheek. (Poey. ) Cuba

;
a doubtful species, per-

haps the same 'as H. vexillarius. (Qpa%v, short; irrepov, fin.)

Holocenlrus brachypterus, POEY, Kepertorio, 184, 1866, Cuba.

1238. HOLOCENTRUS MARIANUS, Cuvier & Valenciennes.

(MARIAN,)

Head 3 in total length with caudal; depth 3. D. XI, 13; A. IV, 8.

Body rather deep ;
snout long, mouth large, maxillary reaching middle of

eye ; opercular spines 2, short and subequal. Soft dorsal reaching f- length
of caudal peduncle ;

third anal spine very strong, its length f depth of

body, longer than first soft ray. Caudal lobes equal. Pyloric cceca 8 to

10. Bright red, the spinous dorsal with two rows of white spots ;
other

fins carmine
;
no white blotch on cheeks. (Poey.) (Marian, a negro word

meaning tough and lean a fish of much bone and little flesh.)

Holocentrum marianum,* CUVIER & VALENCIENNES, Hist. Nat. Poiss.,m, 219, 1829, Martinique.
Holocentrum rostraturn, POEY, Memorias, n, 157, 1860, Cuba; name preoccupied.

1239. HOLOCENTRUS VEXILLARIUS, Poey.

Head 3f in total length with caudal
; depth 3f ; eye 2f . D. XI, 13

;
A.

IV, 8; snout short; maxillary reaching first third of eye. Caudal lobes

equal, vertical fins not very high ;
third anal spine f depth of body.

Metallic white, flushed with red-brown streaks along the edges of

scales
;
dorsal whitish, with large dark-red spots ; spinous dorsal with a

black vertical bar behind each ray, not reaching its base; soft dorsal,

anal, and caudal with dark-red border. (Poey.) Cuba
;
not seen by us.

(vexillarius, pertaining to a banner; from the'marks on the dorsal fin.)

Holocentrum vexillarium, POKY, Memorias, n, 158, 1860, Cuba.
Holocentrum productum,{ POEY, Synopsis, BOO, 1868; described from specimen 3 inches long; young,

as shown by the protruding snout.

i Holocentrum riparium,^ POEY, Enumeratio, 37, 1875, Cuba.

* Holocentrus marianus, CUVIER & VALENCIENNES:
D. XI, 12 ; A. IV, 9. Third anal spine exceedingly long. Color silvery red, without longitu-

dinal streaks. No black spot on the dorsal, nor dark points on the scales. Lower jaw projecting.
Opercle with two flat points. Martinique. Cuvier & Valenciennes.

f Head 3f in total
; depth the same

; eye 3, half longer than snout. D. XI-15
;

A. IV, 10
;

snout projecting; maxillary reaching front of pupil. Upper spine of opercle with a black

point or perforation at base. Dorsal low, its highest spine half depth of body ;
third anal

spine strong. Rosy ; belly silvery ;
series of scales scarcely marked by streaks

;
fins red

;
first

two and last two interspaces between spines dusky. Matanzas. Poey.

I Holocentrum riparmm is based on small specimens found in shallow water along the reefs and
is said to differ from vexillarius in having the first three spines only with black interspaces. It
is possibly a distinct species, but needs verification.
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1240. HOLOCENTRUS OSCULUS, Poey.

D. XI, 15; A. IV, 10. Mouth small, the maxillary reaching first fourth

of eye. Scales deeply furrowed. Upper lobe of caudal longer. Red
;
a

diffuse white blotch on side of belly and one on cheek. First three anal

spines whitish. Cuba. (Poey ) ;
not seen by us. (osculus, small-mouthed.)

Holocentrum oscuhnn, POEY, Memorias, ir, 156, I860, Cuba.
lloloceulmni perlatinn, POEY, I. c., 157, Cuba ;

female specimen with a white blotch behind tip of

each dorsal spine ; wanting in type of osculum, which was a male.

1241. HOLOCENTRUS SANCTI-PAULI, Giinther.

Head 3
; depth 2

; eye 4
;
snout 4

;
interorbital width 5 in head, includ-

ing opercular flap. D. XI, 15; A. IV, 10; scales 48-3J. Maxillary not

reaching to vertical from center of eye. Operculum with a strong and

thick triangular spine, and with denticulations beneath
; preopercular

spine broad, flattened, and cleft, or bifurcate at its extremity ;
its length

3^ times in that of posterior edge of preoperculum ;
third and fourth dor-

sal spines longest, a little less than half length of head
;

soft dorsal

rather elevated, more than half height of body ;
caudal deeply forked,

upper lobe much longer than lower
;

third anal spine very strong, 3 in

height of body. Ventral fins about f length of head, terminating at a

great distance from the anus
; pectoral shorter than the ventrals. Uni-

form red. Length 16 inches. St. Paul Rocks, mid-Atlantic.

Holocentnim sancti-pauli, GUNTHER, Shore Fishes, 4, 1880, St. Paul Rocks.

383. PLECTRYPOPS, Gill.

Plectrypop*, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 237, (retrospiiii*).

This genus differs from Holocentrus chiefly in having the preopercle
armed with three strong teeth curved forward. The preopercular spine
is moderate, and the third anal spine not greatly developed. One species.

(7r/l^/crpov, spur; t>7r6, below; CJT/>, eye.)

1242. PLECTRTPOPS RETROSPINIS (Guichenot).

Head 2 in total length ; depth 2*. D. XII, 14
;
A. Ill (?) or IV, 11. The

infraorbital arch is armed beneath with three long spines, curved and

directed forward
;
the spines of the preorbital and of the posterior part

of the infraorbital arch with smaller spinous teeth. Both limbs of the

preoperculum denticulated, with a rather strong flat spine; operculum
and suboperculum armed with spinous teeth, the former with two long

spines, the lower of which is the stronger. Spines of the fins rather

slender; the soft portions of the dorsal and anal fins rounded, and as

high as the spinous. Caudal forked
;
scales deeply serrated. Uniform

red. Cuba. (Guichenot); rare, (retro, backward ; spina, spine ;
but the

spines are directed forward.)

Holocentrum retro.spinis, GuiCH 1

NOT, in Ramon de la Sagra, Hist. Cuba, 35, pi. 1, fig. 3,1850,
Cuba.

Holocentrum prospinosum, POEY, Memorias, n, 343, 1861
;

after GUICHENOT. Substitute for retro-

spinis, as the spines turn forward and not backward
; G{JNTHER, Cat., i, 49, 1859.
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Family CXVI. POLYMIXIID^.

(THE BARBUDOS.)

Body rather elongated and compressed ;
scales not serrated

;
lateral

line continuous with back
;
head compressed, and with a decurved pro-

file
; preoperculum serrated

;
mouth with a lateral and nearly horizontal

cleft; teeth villiform, on both jaws and on palate; branchiostegal aper-

tures large, the gill membranes separate, free from the isthmus
;
branchi-

ostegals 4
;
dorsal moderately elongated, with several spines, increasing

backward
;
anal opposite the posterior portion of dorsal, armed with 3

or 4 spines ; pectorals with branched rays ;
ventral fins thoracic, each

with a spine and 6 or 7 rays. Vertebrae in increased number (29). The

family is distinguished by the combination of chin barbels, increased

number of rays, and small number of branchiostegals. Its affinities are

doubtful, but on the whole seem to be rather with the Mullidce. (Gill.)

The increased number of ventral rays and the structure of the fins seem

to point to Berycoid rather than Percoid affinities. For this reason we
leave the Polymixiicla; near the Berycidce, and place the Mullidce next to it.

A single genus, with 1 to 3 species, inhabiting rather deep waters

in the tropical Atlantic and Pacific. (Beryddw, genus Polymixia, Giin-

ther, Cat., 1, 17, 1859.)

384. POLYMIXIA, Lowe.

(BARBUDO.,

Polymixia, LOWE, Trans. Cambr. Phil. Soc., 1838, 198, (nobilis).

Nemobrama, VALENCIENNES, Berber-Webb & Berthelot, Ich. lies Canar., 40, 1844, (webbii).

Dinemus, POEY, Memorias, n, 160, 1860, (venuslus).

Characters of the genus included above, (irohvc, many; /ai^if, mixing;
a mixture of the characters of many groups.)

1243. POLYMIXIA LOWEI, Guiither.

Head 3; depth 31; eye 3-. D. V, 30; A. Ill, 16; scales 50. Anterior

profile slightly convex, but descending rapidly from eye to snout
; pos-

terior profile gradually descending to the caudal fin
;
lower profile nearly

straight between snout and anal fin. Snout short, obtuse, lower jaw
overlapped hy the upper. Interorbital width 4 in head, covered with

scales to near the anterior margin of the eyes. Cleft of mouth wide,

maxillary reaching to behind eye, ending in a broad plate with a convex

posterior edge and a concave superior and inferior one. Lower jaw with
a slight prominence in front. Eye placed high; suborbital less than

diameter of eye. Opercles without spines; these and the subopercles

densely scaled. Origin of dorsal midway between snout and base of

caudal, the fifth spine about half as long as the first ray, which is the

longest; the following rays become shorter and shorter to the seven-

teenth, the remaining ones being short and nearly equal in length. Cau-
dal fin deeply forked, with pointed and equal lobes; anal fin similar to

the dorsal in shape, but shorter and lower
;
the third spine about i of



Jordan and Evermann. Fishes of North America. 855

the first ray, which equals the fifth dorsal ray. Pectorals short and

pointed, reaching beyond origin of dorsal
;
ventrals very short. Teeth

in broad, velvet-like bauds. (Giinther.) Uniform greenish above, sides

golden shining. Caribbean Sea, in deep water; occasionally taken in

Cuba. (Named for Rev. Richard Thomas Lowe, British chaplain in

Madeira, an accomplished and careful ichthyologist, author of the Fishes

of Madeira.)

l,,>i-ei,* Of N-THEH, Cat., i, 17, 1859, Caribbean Sea.
Linemus venmtus, POEY, Memorias, n, 160, 1860, Cuba.

Family CXVII. MULLID^E.

(THE SURMULLETS.)

Body elongate, slightly compressed, covered with large scales which are

usually slightly ctenoid
;
lateral line continuous, the pores often branched

;

large scales on the head
; upper profile of the head more or less parabolic.

Mouth small, low, subterminal
;

teeth mostly small, variously placed;
no canines, incisors, nor molars. Premaxillaries somewhat protractile;

maxillaries thin, nearly as broad at base as at tip, without supplemental

bone, partly hidden by the broad preorbital. Preopercle entire or

slightly serrate
; opercle unarmed, or with a single spine. Eye moderate,

placed high ; branchiostegals 4
; pseudobranchise present ;

2 long
uiibranched barbels at the throat, attached just behind the symphysis of

the lower jaw. Dorsal fins 2, remote from each other, both short, the

first of 6 to 8 rather high spines, which are depressible in a groove;
anal short, similar to the soft dorsal, with 1 or 2 small spines ;

ventrals

thoracic, I, 5. Air bladder usually present, simple. Vertebrae 9 j-14=
23

;
stomach siphonal ; pyloric coica about 20. Species about 40, refera-

ble to 5 closely related genera, found in all tropical seas, some species

straying northward. Many of the species are highly valued as food,

especially the European Mullus barbatus and Mullm surmuletus. The

family is a very natural one and not closely related to any other. It

bears some superficial likeness to the Scicvnidce and the Cheilodipteridcf, but

this may not show real affinity. The singular barbels appear also in

the Polymixiidce, but in that family the ventral rays are numerous, as in

Berycidcc. The small number (4) of the branchiostegals is found both in

Mullidce and Polymixiidce. As the singular hyoid barbels are not likely to

have been developed independently in two unrelated groups, we place

the Mullidce and Polymixiidcv together. As the latter group seems to have

Berycoid affinities, we leave the Mullidcc with the Berycoidei, although

they show no resemblance to the Berycoids, other than the characters

shared with the Polymixiidce. (Mullidce, Giinther, Cat., I, 397-411, 1859. )

. Teeth on lower jaw, vomer, and palatines; upper jaw toothless; the bone which forms a

downward hook over maxillary strongly developed; interorbital space flat and wide;

opercle without spine. MULLUS, 385

*This species has been recently identified by Giinther with the rare but almost cosmopolitan
Pob/mixia nobilis, Lowe. The latter has D. V, 37 or 38, a difference beyond the ordinary range
of variation. We therefore retain the American species, Polymixia loinei, as provisionally dis-

tinct, although Dr. Giinther claims to have a complete series of connecting forms.
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aa. Teeth on both jaws; vomer and palatines toothless; the bone which forms a downward
hook over the maxillary moderately developed; interorbital space rather narrow;

opercle ending in a single spine.

b. Teeth small, subequal, in villiform bands in both jaws. MULLOIDES, 386.

bb. Teeth rather strong, unequal, in one or two series in each jaw. UPENEUS, 387.

385. MULLUS, Linnaeus.

(SURMULLETS.)

Mullus, LINNAEUS, Systema Naturae, Ed. x, 1758, 299, (barbatus).

Yilliform teeth in the lower jaw and on the vomer and palatines ;
none

in the upper jaw ;
the bone forming a hook over the maxillary well devel-

oped; opercle without spines; interorbital space flat and wide. Other-

wise as in Upeneus, the head rather shorter. One species known. (Latin,

Mullus, UVAAOC, the ancient name of Mullus barbatus, from //M/lof, lip;

hence "mullet," a fish with thick lips.)

1244. MULLUS AURATUS, Jordan & Gilbert.

Head 3?
; depth 3f to 4

; eye 3
; oblique length of snout 2|. D. VII-I,

8; A. II, 6
;
scales about 40. Form essentially as in the European Mullus

barbatus, the profile a little less steep, the interorbital space a trifle

broader, the maxillary extending exactly to opposite front of eye, its

length 2f in head. Interorbital width 3i in head; barbels 1J. Teeth in

lower jaw small; on upper jaw obsolete; on vomer and palatines coarse

and granular, forming large patches. Gill rakers slender, a little shorter

than pupil. Dorsal spines slender, compressed, the longest about If in

head (1 to 1 in Mullus barbatus) ; height of soft dorsal half head
;
cau-

dal as long as head. Pectoral 1J in head; ventrals 11. Scales mostly

lost, so that the number in the lateral line can not be counted. Color

scarlet, becoming crimson where the scales are removed; snout scarlet;

side with two distinct longitudinal yellow stripes. Caudal scarlet, first

dorsal with an orange band at base and a yellow band higher up ;
the

rest of the fin pale ;
no black on dorsal fin. Second dorsal mottled scarlet

and pale ;
anal and ventrals plain, pectoral reddish ; iris violet, dusky

above; sides of head with silvery luster. Length 8 inches. Eastern

coast of North America
; Cape Cod to Pensacola, occasionally taken in

some numbers at Woods Hole, Massachusetts, and found among the spew-

ings of snappers and groupers off the Florida Snapper Banks. Very close

to the European Mullus barbatus, and especially to surmuletus, differing in

the rather lower fins, the black band on the dorsal replaced by yellow.

(auratus, gilded.)

Mullus barbatus auratus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 280, Pensacola; (Type,

No. 30828. Coll. Jordan); JORDAN & GILBERT, Synopsis, 931, 1883.

Mullus auratus, JORDAN, Proc. U. S. Nat. Mus., 1884, 39; HALL & MCCAUGHAN, Proc. Ac. Nat.

Sci. Phila., 1885, 161.
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386. MULLOIDES, Bleeker.

f, BI.EF.KKR, Ceram., n, 097, 180"), (ihir,,Uneatus).

This genus differs from Upeneus only iii the dentition, the teeth in both

jaws being in narrow villiform bands, none on vomer or palatines.

Species numerous, chiefly of the Pacific Ocean. (Mullus', fZ<5of, resem-

blance.)

1245. MULLOIDES RATHBUNI (Evermanu & Jenkins).

Head 3
; depth 4

; eye large, 2 in head, or H in snout. D. VIII-I, 8
;

A. I, 6
;
scales 2A-41-6. Body slender. Dorsal outline well arched

; pro-

file from snout to origin of first dorsal regularly curved, except above the

eyes, where it is very slightly flattened
;
from first dorsal to posterior end

of second dorsal gently convex, and from there to the caudal slightly

concave
;
ventral outline nearly straight to caudal fin

;
head triangular ;

snout blunt-pointed; least depth of caudal peduncle 2 in head, and its

length IJin the same; mouth slightly oblique; the maxillary, which is

3i in head, greatly broadened behind, almost reaching anterior margin of

orbit
; preorbital deep and broad, its depth 3 in head ; lower jaw slightly

included ; barbels moderate, scarcely reaching posterior edge of opercles;

preopercle very weakly serrate. First dorsal spine minute, the second,

third, and fourth subequal, 1| in head, the others decreasing gradually ,
the

eighth being contained less than 3 times in head
; longest soft dorsal ray

2 :
t in head

;
anal spine evident

; longest anal rays 2f in head
; pectorals

1| in head, reaching posterior edge of spiiious dorsal
;
ventrals equaling

pectorals. Scales large, ctenoid
;
head well scaled, 3 scales upon the max-

illary bone, a row of 6 upon cheek, and an odd one on its lower margin ;

preopercle and opercle with about 2 rows each
; preorbital without scales,

but roughened by a very evident set of irregularly radiating lines
;
the

branches of the pores in scales of lateral line large and numerous, as many
as 13 being counted in some scales. Teeth villiform, in a band broadest in

front and narrowing backward. Gill rakers slender, the longest 3 in

maxillary, about 16 below angle. Peritoneum black. Length about 8

inches. Known only from Guaymas, Gulf of California. (Named for Mr.

Richard Rathbun, Chief of the Division of Inquiry respecting Food

Fishes, United States Fish Commission.)

Upeneus ratltlnni, EVERMANN & JENKINS, Proc. U. S. Nat. Mus., 1891, 158, pi. 2, fig. 4, Bay of

Guaymas. (Type, No. 43241. Coll. Evermann & Jenkins.)

387. UPENEUS, Cuvier.

(GOATFISHES.)

Upeneus,* CUVIEK, Regne Animal, Ed. 2, Vol. 2, 157, 1829, (vitlatus; russellii; bifascialus; trifasci'itns)',

(restricted by Bleeker to bifnsciatw').

* The name Upeneus was first restricted by Bleeker to the species which, like bifasciatus, have

the teeth in both jaws conic and uniserial; those with teeth on jaws, vomer, and palatines also

being called Upeneoides. But as Upeneoides villatus is the first species mentioned under Upeneus

by Cuvier, Bleeker afterwards transferred the name Upeneus to this group, giving the new
name Parupeneus to Upeneus bifascialus. In our judgment the first restriction should hold, and

the nam^ Upeneus should go with Upeneus bifasciatus.
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Hypeneus, AGASSIZ, Nom. Zool., Index Universalis, 190, 1846, (amended orthography).

Pseudupeneits, BLEEKER, Poiss. Cote de Guinee, 56, 1862, (prayensis); (teeth biserial above, uniserial

below).

Parupenem, BLEEKER, Notice sur le Parupeneus bifasciatus, de 1'Ile de la Reunion, 345, 1867, (bifas-

ciatm); (teeth uniserial, conic, in both jaws).

Mullhypenens, POEV, Synopsis , 307, 1868, (maculalus); teeth partly biserial above, uniserial below.

Erachymullus, BLEEKER, Archiv. Neerl., xi, 333, 1875, (tetraspilus).

Body oblong, compressed ;
mouth moderate, nearly horizontal, low, the

jaws subequal; eye large, high, posterior ; opercle short, deep, with a

posterior spine ;
both jaws with rather strong unequal teeth, in one or

two series in each jaw; no teeth on vomer or palatines; lips well devel-

oped; the bone which forms a hook over the maxillary less developed
than in Mullus

j
interorbital space concave and narrow; opercle ending

in one spine ;
barbels nearly as long as head

;
scales very large, somewhat

ctenoid
;
lateral line continuous, its tubes ramifying on each scale

;
head

covered with large scales
;

first dorsal with about 7 spines ;
anal with 2,

the first very short
;
caudal fin forked. Species numerous in the tropical

seas. (An old name of some fish
;
from VTT^VTJ, upper lip.)

a. Teeth in both jaws uniserial (or irregularly biserial above) ;
all the teeth coarse and distinct.

b. Eye 4 in head; barbels 1% in head. Scales 31; depth 4 in length; sides with 3 black

blotches. MACULATUS, 1246.

aa. Teeth of upper jaw uniserial, of lower biserial; teeth rather strong.
c. Eye moderate, 3f in head; scales 37; depth 4; a broad red band from eye to caudal.

DENTATUS, 1247.

aaa. Teeth of both jaws biserial, at least in front.

d. Scales moderate, about 40. Teeth all obtusely conic, distinct from each other; teeth on

upper jaw turned inward; color red, with a bright yellow lateral streak.

e. Dorsals and caudal with dark cross bands. PARVTIS, 1248.

ee. Dorsals and caudal plain yellow.

/. Eye 3% in head in adult, 1 in snout; head 3% in length. MARTINICUS, 1249.

ff. Eye 3f in head in adult, 1% in snout; head 3% in length.

XANTHOGRAMMUS, 1250.

dd. Scales large, about 32; outer series of teeth of upper jaw formed by very obtuse teeth

which are partly confluent; eye 4 in head; a pearly spot on each scale; each side of

body with 2 black blotches; dorsal spotted. GRANDISQUAMIS, 1251.

1246. UPENEUS MACULATUS (Bloch).

(RED GOATFISH; SALMONETE.)

Head 3; depth 4; eye 4. D. VII or VIII-I, 8; A. II, 6; scales 30 or

31, the lateral line high up, following curve of back. Body oblong, mod-

erately compressed, tapering backward from occiput; ventral outline

nearly straight. Snout long and rather sharp ;
mouth terminal, small,

maxillary not reaching orbit, 2f in head
; eye situated backward and high

up. Teeth on under jaw uniserial, on upper jaw uniserial or occasionally

irregularly biserial, with the outer teeth turned outward
;
all the teeth

coarse and distinct. Barbels extending to vertical of preopercle and

extremity of opercular spine. Color red, the color deepening after death or

with the removal of the scales; sides of head with bluish longitudinal
lines

;
3 black blotches along lateral line

;
each scale with a blue spot at

base. In spirits, steel blue above, descending on the sides in 3 blotches
1 above point of opercular spine (sometimes extending on opercle), 1 under
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each dorsal fin
;
under parts of body pale. West Indies and Brazil, Key

West to Rio Janeiro
; generally common. A food-fish of some value, pret-

tily colored, (maculatus, spotted.)

Mnlltts )ii(icuhilnn, BLOCH, Ichthyologia, 348, 1793, Brazil.

Urpeneus nmotlatun, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 478, 1829; POEY, Memoriae,

i, 223, 1851; GCNTIIER, Cat., i, 408, 1859; JORDAN & GILBERT, Synopsis, 565, 1883.

MuUhiipeneus maeulatus, POEY, Synopsis, 307, 186S.

I'pentuspuncialM, CUVIEB & VALENCIENNES, Hist. Nat. Poiss., in, 482, 1829, Martinique.

1247. UPENEUS DENTATUS, Gill.

Head 3| ; depth 4
; eye moderate, 3 in head in adult

;
snout 2|. D.

VII-I, 8; A. II, 6; scales 2-37-5. Teeth of upper jaw uniserial, of lower

biserial; teeth rather small, weaker than in Upeneus grandisquamis; bar-

bels extending nearly to vertical of preopercle. Scales very deciduous
;

second dorsal spine If in head. Color dusky above, sides bright rosy,

with broad red band extending from eye to caudal and suffusing caudal.

Length 1 foot. Pacific Coast of Mexico
;
rare. Known from Cape San

Lucas, La Paz, and Tres Marias Islands, (dentatus, toothed.)

TTpeneus dentatus, GILL, Proc. Ac. Nat. Sci. Phila., 256, 1862, Cape San Lucas
; young. (Type,

No. 3699. Coll. Xantus.) JORDAN & GILBERT, Proc. TJ. S. Nat. Mus., 1882, 263 ; HALL &

McCAUGHAN, I c., 154, 1885
;
EVERMANN & JENKINS, Proc. U. S. Nat. Mus., 1891, 157.

1248. UPENEUS PARVUS, Poey.

D. VII-I, 8; A. II, 6; scales 2i-40-6. Snout short and decurved; max-

illary reaching front of eye ;
barbels reaching angle of preopercle, on

jaws only. Teeth conical, very small, on anterior part of jaws in two

series
;
lateral teeth in a single series

;
all the teeth obtusely conic and

distinct from each other. Vermilion above, fading into white below
;
a

yellow longitudinal band along the side, with similar narrower streaks

below; ventrals and anal yellow; other fins whitish, with dusky cross

bands, 3 on first dorsal, 2 on second, and 5 on each caudal lobe. (Poey.)

Cuba. Known only from Poey's description, (parvus, small.)

Upeneus parvus, POEY, Memorias, i, 226, 1851, Cuba.

1249. UPENEUS MARTINICUS, Cuvier & Valenciennes.

(YELLOW GOATFISH
;
SALMONETE AMARILLA.)

Head 3; depth 4: eye 3i to 3|, large. D. VIII-I, 8; A. II, 6; scales

2i-37 to 39-7. Body moderately elongate ;
anterior profile gibbous before

the eyes. Interorbital space flat, 3?- in head. Teeth on anterior part of

jaws in two irregular series
;
lateral teeth in a single series

;
all the teeth

obtusely conic, and distinct from each other; teeth on upper jaw turned

inward
;
no teeth on vomer. Barbels reaching to vertical of preopercle,

1| in head. Longest dorsal spine H in head
;
anal small. Color pale red,

deepening after death
;

sides with a broad longitudinal band of bright

yellow; snout with yellow streaks
;
vertical fins and patches on sides of

head bright yellow. Length 1 foot. West Indies, north to Key West;

generally common; a handsome fish, valued as food.
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Upeneus martinieus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 483, 1829, Martinique;
young ;

HALL & MCCAUGHAN, I. c., 154, 1885.

Upeneus balteatus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 484, 1829, Cuba ; young.

Upeneus flavovittatus, POET, Memorias, I, 224, 1851, Cuba ;
adult.

Hulloides flavovittatus, GUNTHEB, Cat., i, 403, 1859.

1250. UPENEUS XANTHOGRAMMUS, Gilbert.

Head 3f ; depth 4 to 4i ; eye If in snout, 3f in head, in specimens 10|

inches long, (1^ in snout, 3i in head, in martinieus of the same size.) D.

VII-I, 8; A. II, 6. Pores in lateral line 38, not counting two on base of

caudal. Two and one-half rows of scales between lateral line and base

of spinous dorsal. Fifteen developed gill rakers on horizontal limb of

outer arch, with 5 smaller rudiments. Spinous dorsal not high, less than

depth of body, 1| to 1| in head. Pectorals pointed, scarcely reaching tips

of ventrals, H in head. Ventrals reaching halfway to front of anal.

Caudal very deeply forked, the lobes sharp, the upper the longer, equal-

ing the length of head. Barbels reaching vertical from preopercle.

Teeth in a narrow band anteriorly in each jaw, and in a single series

laterally. Maxillary very wide posteriorly, projecting well beyond the

border of the preorbital, its width orbit. Red, with a broad yellow
streak along sides. La Paz, Lower California. Very close to Upeneus
martinieus

,
the head smaller, the eye much smaller, (gavdos, yellow;

ypan/u.?], line.)

Upeneus xanthogrammus, GILBERT, Proc. U. S. Nat. Mus., 1891, 553, La Paz. (Coll. Albatross.)

1251. UPENEUS GRANDISQUAMIS, Gill.

(CHIVO.)

Head 3 to 3
; depth 3 to 3| ; eye 4

;
snout about 2*. D. VIII-I, 8

;
A.

1, 6 ;
scales 2-30 to 32-5. Teeth on anterior part of jaws in 2 series, those

of the outer series of the upper jaw very obtuse and partly confluent.

Barbels reaching to vertical from root of pectoral fins. Color light

greenish brown above, rose^colored below lateral line; scales with indis-

tinct pearly spot at center
;
black blotch on lateral line behind spinous

dorsal
;
a smaller, somewhat indistinct black spot behind orbit

;
dorsal

fins spotted with color of back
;
other fins immaculate. Pacific Coast of

Mexico and Central America
; Guaymas to Panama

; generally common.

(grandis, large; squama, scale.)

Upeneus grandisquamis, GILL, Proc. Ac. Nat. Sci. Pbila., 1863, 168, west coast of Central
America ; STEINDACHNER, Ichth. Beitrage, iv, 6, 1875

;
HALL & MCCAUGHAN, I. c., 155,

1885 ; EVERMANN & JENKINS, Proc. U. S. Nat. Mus., 1891, 156.

Upeneus tetraspilus, GUNTIIER, Proc. Zool. Soc. London, 1864, 148, Panama ; GUNTHER, Fishes

Cent. Amer., 420, pi. 66, fig. 1, 1864.

Group SCOMBROIDEI.

(THE MACKEREL-LIKE FISHES.)

Body variously formed, usually adapted for rapid swimming; the scales

usually small and cycloid or wanting, sometimes transformed into rough
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or bony plates, but rarely ctenoid. Lateral line various, usually undu-
late or with an anterior arch and a posterior straight part, at least not

regularly arched; sometimes wanting. Flesh in typical forms firm, oily,

and reddish in color, but in some cases pale and soft. Caudal peduncle
almost always slender and strong, the caudal fin if present more or less

deeply forked, except in certain deep-sea forms arid in aberrant families,

the structure typically adapted for swift propulsion. Dorsal fin usually

long, the spinous portion generally shorter than the soft part, sometimes

absent; the spines seldom very strong, sometimes not differentiated from

the soft rays; anal fin always long, more of less similar to soft dorsal.

Ventrals thoracic, subjugular, or subabdominal, usually with 1 slender

spine and 5 rays, sometimes many-rayed, sometimes rudimentary or wholly

wanting. Branchiostegals few
, usually 7. Gills 4, a slit behind the fourth

;

gill rakers various
; gill membranes usually separate, sometimes joined

together, rarely attached to the isthmus. Mouth and dentition various.

Skeleton firm or variously soft, the structure as in spinous-rayed fishes

generally; the shoulder girdle attached to the cranium by a distinctly

forked post-temporal, which is not adnate to the cranium. Vertebra)

varying from 24 to more than 100, the high numbers found in pelagic spe-

cies. Intestinal canal generally short. This group of mackerel-like fishes

is not capable of exact definition, its deviations from the ordinary type of

spiny-rayed fishes being various and in various directions, so that no set

of diagnostic characters will cover them. The group is not a suborder as

the term is generally understood; it is incapable of simple definition, and

in its divergence some members approach to other groups more nearly

than to extreme or even to typical members of their own. The group is,

however, a somewhat natural one, as by the common consent of ichthy-

ologists its different types have always been kept near each other in the

system of classification. This naturalness, however, has been obscured by
the intrusion of aberrant forms, as Zeus, Oreosoma, Capros, Antigonia, Pem-

pheris, and Lampris. These forms have no near relationship to Scomber,

Caranx, or Coryphcena, the central groups of the Scombroidei, and it may be

that none of them are Scombroid fishes at all. Perhaps the earliest type

of existing Scombroids is that of the genus Lampris ; of the others, the

Scombridce proper form a center of divergence. The Zeidce and Caproidcv

are certainly not Scombroid fishes, nor are they at all closely related to

each other. While it is uncertain just where they should go in a natural

arrangement, we have thought best to remove them from the Sombroidei,

with which they have usually been associated by recent writers, and

reserve them for insertion elsewhere. From Scomber-like forms are

descended on the one hand the GempyUdce, Lepidopidm, and Trichiuridce.

Another line of descent leads to Acanthocybiince, Istiophoridcc, and Xiphiidce'^

still another apparently runs through Carangidcv to Nomeidce and perhaps

to Coryplicenidm and Bramidce. Other forms, as Tctragonuridcc, are appar-

ently not Scombroid, but their line of descent is not apparent and at

present, knowing no better place for them, we leave them associated with

the Scombroidei. (cvcd^poj-, mackerel; 160$, likeness.)
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Families of SCOMBROIDEI.

a. Ventral fins each composed of about 15 soft rays, attached to a very long pubic bone; cora-

coid bones very large and heavy; body very deep, compressed, unarmed, covered with

minute scales. LAMPRIDID;E, cxxx.

aa. Ventral fins with less than 8 soft rays, usually I, 5, sometimes wanting.

b. Bones of snout and upper jaw united and prolonged into a distinct sword; vertebra;

about 24; scales minute or rudimentary.

c. Ventrals of 1 to 3 rays each; teeth present; scales present. ISTIOPHORID/K, cxxn.
cc. Ventrals and teeth wanting in the adult; scales obsolete.

XIPHIID.*:, cxxin.

66. Bones of snout not prolonged in a sword.

d. Body fusiform or band-shaped, with many vertebrae (30 to 120), small or minute

scales and distinctly forked caudal on a slender peduncle (the fin sometimes

wanting); lower jaw well developed, usually with a slit in the flesh to permit
its motion; dorsal and anal long, the spinous part of dorsal well developed; the

last rays of both fins often developed as finlets.

e. Caudal fin present.

/. Soft dorsal and anal distinct from spinous part, the anterior rays forming a

more or less distinct lobe.

g. Body moderately elongate, fusiform; caudal peduncle with a distinct

keel; fiulets always present; ventrals I, 5; third and fourth phar-

yngeals united. SCOMBRIDJE, cxvin.

gg. Body decidedly elongate; caudal peduncle without keel; finlets pres-

ent or absent; ventrals I, 5, or variously reduced; dentition strong.

GEMPYLID^E, cxix.

ff. Soft dorsal and anal more or less continuous with spinous dorsal, their

anterior rays not forming a distinct lobe; ventrals rudimentary.

LEPIDOPID^E, cxx.

ee. Caudal wanting, the body tapering to a point; ventrals rudimentary or want-

ing; dorsal and anal very long and low, continuous; dentition very strong.

THICHITJRID.E, cxxi.

dd. Body and fins various, not showing the combination above noted under d.

//. Scales, if present, cycloid or ctenoid or lobate, not bony nor parchment-like;

sometimes, especially in the young, with a median ridge on each one.

t. Caudal fin lunate or forked (or if rounded, the dorsal with very weak spines).

j. Anal fin not longer than dorsal and more or less similar to it in size

and form.

k. Vertebrae 10 + 12 to 15= 22 to 25.

i. First dorsal with its rays connected by membrane, sometimes

becoming obsolete with age.

m. Anal preceded by 2 free spines (these often obsolete with

age, connected by membranes to the fin in the young) ;

no teeth in the oasophagus.

n. Scales minute or obsolete, cycloid, those along lateral

line sometimes armed; tail widely forked; third

and fourth pharyngeals separate,

o. No free anal spines; dorsal spines long and fila-

mentous; pectorals very long and falcate;

caudal well forked. NEMATISTIID^E, cxxiv.

oo. Dorsal spines not long and filamentous; anal

with two free spines, in young.

CARANGID^:, cxxv.

wn. Scales moderate,weakly ciliate; tail not deeply forked;

canine teeth present. POMATOM ID;E, cxxvi.

mm. Anal without free spines; scales moderate; oesophagus
with tooth-like processes, dorsal fin very long; cau-

dal little 'forked. CENTROLOPHID.S:, cxxxiv.
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11. Spinous dorsal represented by several free spines; body elon-

gate, fusiform; scales small; caudal little forked.

RAC-HYCENTRIDJK, cxxvu.
kk. Vertebra) 30 or more (in excess of 10 + 14).

p. (Esophagus with tooth-like processi's; Kpinous dorsal and ven-

trals rudimentary or wanting; body compressed; caudal

deeply forked; gill membranes attached to the isthmus or

not. STROMATEID.-K, cxxxv.

pp. (Esophagus without tooth-like processes; gill membranes
free from the isthmus; caudal fin deeply forked; skeleton

more or less firm.

q. Dorsal rays all with simple rays, none of them articulate

or branched; ventrals jugular, I, 3 to I, 5.

PTERACLID;E, cxxxi.

qq. Dorsal rays not all simple, some or all of them branched

or articulate; ventral fins thoracic, I, 5.

r. Dorsal fin with a distinct spinous part.

. Spinous dorsal well developed, the spines 10 to 12

in number.

<. Scales weak, cycloid. NOMEID*:, cxxvui.

tt. Scales firm, each one with a median ridge.

STEINEGERIID^E, cxxxin.

ss. Spinous dorsal little developed, of 3 or 4 weak and

slender spines continuous with the soft rays;

dorsal fin beginning behind the head; body

ovate; scales firm, not very small; hypercora-

coid very large, entering ventral outline,

intervening between the very short pelvic

bone and the shoulder girdle.

BRAMID^E, cxxxn.

rr. Dorsal fin without spinous part, all the rays branched

and articulate.

. Dorsal beginning as a crest on the head; body

oblong; scales very small.

CORYPH-ENID^E, CXXIX.

MU. Dorsal beginning above the axil of the pectoral;

caudal rounded or merely emarginate; skele-

ton without firmness, soft like a wet rag;

dorsal spines few or none.

ICOSTEID^, CXXXVI.

jj. Anal fin excessively long, more than twice as long as dorsal; scales

well developed; dorsal spines few, graduated.

PEMPHERI;K, cxxxix.

hh. Scales firm, linear, parchment-like; body compressed; spinous dorsal short;

bones of head rough ;
mouth small. GRAMMICOLEPID.*:, cxxxvu.

hhh. Scales hard, bony, arranged in oblique spirals; tail with 2 keels; teeth in

jaws comb-like; body oblong. TETBAGONURID^E, cxxxvm.

Family CXVIII. SCOMBRID,E.*

(THE MACKERELS.)

Body elongate, fusiform, not much compressed, covered with minute

cycloid scales, the scales anteriorly sometimes forming a corselet. Lat-

eral line present, its course undulate. Head subconic, pointed anteriorly.

* For a review of tho Mackerels (Scontbrinn) of America and Europe, see Dresslar and Fesler

in Bull. U. S. Fish Cornm., vn, 1887 (1889), 429 to 446.
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Mouth rather large, with lateral cleft
; premaxillary not protractile ;

maxillary without supplemental bone
; jaws with sharp teeth, large or,

small. Vomer and palatines toothed or not. Preopercle entire
; opercle

unarmed. In the very young the preopercle is armed with radiating

spines, which are later absorbed and lost. Gill openings very wide, the

membranes not united, free from the isthmus. Gill rakers usually long.
Pseudobranchise present, large. Gills 4, a slit behind the fourth. Bran-

chiostegals 7. Dorsal fins 2, the first of rather weak spines, depressible
in a groove, the second similar to the anal; the elevated anterior lobe

always distinct
;
anal spines weak

;
last rays of dorsal and anal detached

and separate, forming in each case a series of finlets
;
caudal peduncle

extremely slender, keeled, the caudal lobes abruptly diverging, falcate,

the fin adapted for rapid motion; ventral fins well developed, thoracic,

I, 5. Vertebrae in greater number than in Carangidcv, the number rang-

ing from 31 to 66. First upper pharyngeal present, without teeth
;
second

with teeth; third and fourth coossified, with teeth
;
lower pharyngeals

separate. Stomach sac-shaped. Pyloric coeca numerous. Air bladder

small, sometimes absent. Coloration metallic, often brilliant, the pre-

vailing shade steel blue. Genera about 12
; species about 60. Fishes of

the high seas, many of them cosmopolitan, and all having a wide range;
most of them are valued as food-fishes, the flesh being firm and oily, but
sometimes coarse. (Scombridce, part, Giinther, Cat., n, 349-373.)

SCOMBRIN^E :

a. Caudal peduncle without median keel on each side; dorsal fins well separated, the inter-

space being less than half length of head; spinous dorsal short, of 9 to 12 spines;

body scaly; vertebrae normally formed; slender teeth on vomer and palatines; maxil-

lary entirely covered by preorbital; a fleshy lobe on each side of lower jaw near its

junction with maxillary; corselet very small or obsolete; gill rakers long, slender, and

numerous; pectorals inserted high, on level of eye; vertebrae 14 + 17 = 31.

SCOMBER, 388.

aa. Caudal peduncle with median keel; a small keel above and one below this; pectoral

usually inserted below eye.

SARDINE :

6. Dorsal spines 10 to 16; gills normal, the laminae not forming a network; teeth entire.

c. Body scaleless, excepting about the lateral line and corselet; abdominal vertebrae with

their lower foramina enlarged, and a portion between the vertebrae proper and the

haemapophyscs developed in the form of a network or trellis.

d. Dorsals well separated, the interspace more than half head; corselet well devel-

oped; teeth small, some present on vomer, none on palatines; gill rakers long,

slender, and numerous; pectorals rather high; vertebra? 39. Auxis, 389.

dd. Dorsals contiguous, the interspace more than 5 in head; palatine teeth villiform;

pectorals low.

e. Vomer toothless; dorsal spines 15 or 16; vertebrae 38. GYMNOSARDA, 390.

cc. Body wholly covered with small scales, those on the corselet and lateral line sometimes

larger; dorsal spines 14 to 26; vertebrae normally formed, not as in Auxis and Gym-
nosarda.

f. Teeth of jaws slender, subconical, little, if at all, compressed; gill rakers numer-

ous; corselet distinct; pectorals inserted low.

</. Vomer and palatines with villiform or sand-like teeth; body robust, not com-

pressed; vertebras 39 to 41.

/(. Pectoral short, not reaching much beyond tip of the moderate ventral;

size enormous. THUNNUS, 391.

hh. Pectoral very long, ribbon-shaped, reaching much beyond front of anal;

size moderate, GEKMO, 392.
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<j<j. Vomer toothless; palatines with a single row of rather strong, conical teeth;

body elongate, slightly compressed; vertebra} 50 to 54. SARDA, 393.

/. Teeth of jaws strong, subtriangular or knife-like, more or less compressed ;
villi-

form teeth on vomer and palatines; gill rakers comparatively few; corselet

obscure; pectorals inserted near level of eye; dorsal spines 14 to 18; body
elongate, compressed; head short: snout short; vertebrae 45.

SCOMBEROMORUS, 394.
ACANTIIOCYRIIN.K :

bb. Dorsal opines about 25; gills with the lamina) forming a network as in Xiphias; teeth

largo, compressed, serrated.

i. Dorsal spines 24 to 2G; body elongate, fusiform; snout long; vertebra) 32 + 34 = 66.

ACANTHOCYBIUM, 395.

388. SCOMBER (Artedi) Linnaeus.

(MACKERELS.)

Scomber (ARTEDI) LINN.T.US, Syst. Nat., Ed. x, 297, 1758, (scombrns).

Cordylus, GRONOW, Cat. Fishes, 163, 1854, (scom&rua),

Pneuiiiattiphorns, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 593, (pneumalophorus).

Body fusiform, rather elongate, somewhat compressed ;
caudal pedun-

cle slender, without median keel, but with two small keels on each side.

Mouth wide, with a single row of rather small, slender teeth in each

jaw and on the vomer and palatines ; maxillary slipping under the broad

preorbital, a fleshy lobe on each side of lower jaw near its junction with

maxillary. Scales very small, not forming a corselet. First dorsal of 9

to 12 feeble spines, separated from the second by an interspace greater
than the base of the fin

;
second dorsal small, followed by 5 to 9 detached

finlets; anal similar to second dorsal, with similar finlets; pectorals and

ventrals small, the former placed high, on the level of the eyes; caudal

fin small, widely forked. Pyloric appendages exceedingly numerous.

Air bladder small or wanting. Vertebra} normally formed, 14 -f- 17=31.
Gill rakers long and slender. Species few, widely distributed, usually

swimming in large schools; carnivorous and migratory; everywhere

highly valued for food, (an'onfipos , Scomber, the ancient name of the com-

mon mackerel.)

SCOMBER :

o. Air bladder wanting.

6. Dorsal spines 11 or 12; sides of body below median line silvery. SCOMBRUS, 125ii.

PNEUMATOPHORUS (nvev^a, air; $ope'u>, to bear):

act. Air bladder present.

c. Dorsal spines 9 or 10; sides of body below median line in adult mottled. COLIAS, 1253.

Subgenus SCOMBER.

1252. SCOMBEB SCOMBRUS, Linnaeus.

(COMMON MACKEREL.)

Head 3
; depth 3$ ; eye less than snout, 5 in head. D. XI-12-V

j
A. I,

11-V. Skull with inconspicuous parallel ridges ;
suborbital somewhat

triangular, posterior border of eye not covered by radiating scales
;
first

dorsal about as high as long, height of second about i its length ;
a

groove connecting dorsals
;
air bladder wanting. Snout rather long and

p. N. A 56
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pointed, compressed. Mouth large, maxillary extending to anterior mar-

gin of orbit. Ventrals and pectorals short, the former nearly half length
of head. Lustrous dark blue above, with about 35 wavy, blackish, trans-

verse streaks
;
below silvery ;

base of pectorals dark
j
base of preopercle

with about 15 or 20 small black specks or mucous pores, generally arranged
in a single row

;
both dorsals margined with white. Length 18 inches.

North Atlantic
;
abundant on both coasts, north to Norway and Labrador

;

south to Spain and Cape Hatteras. One of the best known food-fishes of

America and Europe. (Eu.)
Scomber scombnts, LINNAEUS, Syst. Nat., Ed. x, 297, 1758, Atlantic; after Scomber pinnulis V

of AETEDI; JORDAN & GILBERT, Synopsis, 424, 1883; DRESSLAR & FESLER, I. c., 431, 1889.

Scomber vernalis, MITCHILL, Trans. Lit. and Philos. Soc. N. Y., 1815, 423, Sandy Hook, New
Jersey.

Scomber scomber, LINN/EUS, Syst. Nat., Ed. xn, 492, 1766; after ARTEDI; GONTHER, Cat., n, 357,

1860.

Subgenus PNEUMATOPHORUS, Jordan & Gilbert.

1253. SCOMBER COLIAS, Gmelin.*

(CHUB MACKEREL
;
TINKER MACKEREL ; EASTER MACKEREL; THIMBLE-EYED MACKEREL

; SPANISH
MACKEREL OF ENGLAND.)

Head 3
; depth 3; eye 4 in head, nearly equal to snout. D. IX-1, 12-V

or VI
;
A. I-I, 11-V or VI

;
scales 200. Hea'd rather pointed ; ridges of

skull evident but not parallel; subopercle rather more elliptical than tri-

angular; posterior border of eye covered with large radiating scales; top
of head with a large translucent area; no groove connecting dorsals

;
the

first dorsal higher than long, the last spines short and weak
;
second dor-

sal twice as long as high. Maxillary reaching front of pupil. Pectoral

| length of head. Blue, with about 30 wavy, blackish streaks which
extend to just below the lateral line; some of these form reticulations,
and inclose pale spots of the color of the back

;
more than 20 black

specks or mucous pores on base of preopercle, generally arranged in more
than one row

; belly and sides silvery, but always in the adult with
roundish dusky spots or cloudings ;

a black axillary spot. Atlantic and
Pacific oceans, widely distributed, north to England, Maine, and San
Francisco

; very common in the Mediterranean and in southern Califor-

nia
; irregular in its appearance on our Atlantic Coast. Smaller than the

common mackerel and inferior to it, although a food-fish of importance.
The Pacific Coast form called Scomber diego differs in no tangible charac-

ter, (colias, an old name of some mackerel.) (Eu.)

* A supposed hybrid between Scomber scombnts and Scomber colias was obtained at Block Island,
off Bhode Island, by Dr. Seth E. Meek. The following are its characters:
Head 4 in length to fork of caudal fin; eye 5 in head. D. XII, I-10-IV; A. I, 11-IV. Body

robust, as in colias. Caudal peduncle round, as in colias, rather than depressed, as in scombrus.
No longitudinal groove between the dorsals. A black axillary spot. Snout more like scombrus
than colias. Ventrals and pectorals short. Hindmost fin lets double, as is the case with S.
scombrus. Kidges on its head are in three parallel lines, as in scombrus, not as in colias. Suboper-
cle more elliptical than triangular. Posterior border of eye not covered with large radiating
scales. Top of head, as in S. scombrus, without translucent area. About 20 small black specks
or pores at base of preopercle, arranged in a single row. Coloring on the back in blotches, as
in colias, rather than in stripes, as in scombrus. Sides mottled, much as in colias. Base of pec-
torals dark. The following notn was made by Dr. Meek: "September 16, Block Island. A
peculiarly marked Scomber scombrus, only four finlets, no air bladder, low spinous dorsal, and
markings of S. colias. Mr, Blackford thinks it is a cross between the two." Length 13%
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LiM-erto, CETTI, Hist. Nat. Sard., in, 190, 1774, Sardinia.

Scomber coluis, GMELIN, Syst. Nat., 1329, 1788, Sardinia; based on Lacerto of CKTTI.

.S'om/xr /(<//((.<, WALBAUM, Art. Pise., 209, 1792, Sardinia; after CETTI.

Scomber pnevmatophonu, DE LA ROCHE, Ann. Mus. i>
T
at. Hist., xm, 315 .and 334, 1809, Balearic

Islands.

Scomber macrophthalmm, RAFINESQUE, Indice d'lttiologiaSiciliana, 15, 1810, Palermo.
Scomber grey, MiTCHiLL, Trans. Lit. and Philos. Sue. N. Y., 1815, 422, New York.

Scomber ?<"//!(., COUCH, Mag. Nat. Hist., v, 22, 1832, England.
Scomber inidnlatii*, SWAINSON, Nat. Hist. Fishe?, n, 409. 1839, Sicily.

Scomber graciUs, SWAINSON, Nat. Hist. Fishes, 11, 410, 1839, Sicily.

Scomber die</f>, AYIIKS, Proc. Cal. Ac. Sci., 1856, 92, Santa Barbara.

Scomber dekayi, STOKER, Fishes Mass., 130, 1867, Massachusetts coast.

Scomber colias, DRESSLAR & FESLEK, I. c., 432, 1889.

389. AUXIS, Cuvier.

(FRIGATE MACKERELS.)

Auxix, CUVIER, Regne Anim., Ed. u, Vol. 2, 119, 1829, (rochei).

Body oblong, plump, mostly naked posteriorly, anteriorly covered with

small scales, those of the pectoral region enlarged, forming a corselet.

Snout very short, conical, scarcely compressed. Mouth rather small, the

jaws equal. Teeth very small, mostly in a single series, on the jaws only.
Tail very slender, depressed, with a rather large keel on each side. First

dorsal short, separated from the second by a considerable interspace.

Second dorsal and anal small, each with 7 or 8 finlets. Pectorals and ven-

trals small. No air bladder. Branchiostegals 7. Pyloric cceca dendriti-

cal. Gill rakers very long and slender, numerous. Vertebne 39 in num-

ber, peculiarly modified, essentially as in Gymnosarda. One species, pela-

gic, widely distributed. (av$i?, an ancient name of a young tunny, from

avgdvu, to grow.)

1254. AUXIS THAZARD (Lacepdde).

(FRIGATE MACKEREL.)

Head 4; depth 4i; eye 5; snout 5. D. X-12-VIII; A, VII-13
;
Vert. 39.

Body robust, scarcely compressed, abruptly contracted at caudal peduncle.

Opercle very broad. Scales of corselet and along anterior dorsal region

comparatively large. Maxillary almost entirely concealed by preorbital.

Dorsal spines rather stiff; space between dorsals
if length of head. About

33 gill rakers below angle. Pectoral reaching past middle of first dorsal.

Blue, variegated with darker above, becoming plain with age ; belly sil-

very. All warm seas, occasionally northward to Cape Cod. This species

is very erratic in its movements, swimming in large schools in various

warm seas. It rarely reaches the coasts of the United States, but it

occasionally comes in immense numbers. It is a poor fish, of little value

as food. ( Thazard, from the French Tassard, a name applied to the species

of Scombcromorus.)

Scomber tJia::ard, LACKPKDE, Hist. Nat. Poiss., in, 9, 1802, 6 and 7 S. latitude, coast of New
Guinea.

Scomber rochei, Risso, Ichth. Nice, 165, 1810, Nice.

Scomber bisus, RAFINESQUE, Caratteri, etc., 45, 1810, Palermo.
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Thynmts rockeanus, Risso, Ear. M6rid., in, 417, 1827, Nice.

Auxis vulgaris, CUVIEE & VALENCIENNES, Hist. Nat. Poiss., vm, 139, 1831, Mediterranean. ,

Auxis tapeinosoma, BLEEKER, Fauna Japan, 408, 1854, Japan.
Auxis thynnoides, BLEEKEB, Ternate, v, 301, 1855, Ternate.

Auxis rochei, GUNTUER, Cat., n, 369, 1860.

Auxis (hazard, JORDAN & GILBERT, Synopsis, 425, 1883.

390. GYMNOSARDA, Gill.

(LITTLE TUNNIES.)

Gymnosarda, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 125, (unicolor).

Thynnus, LiJTKEN, Spolia Atlantica, 460, 1880, (pelamys); not of CUVIER & VALENCIENNES.

Tfiynnichthys, GIOLIOLI, Catal. Pesci Italiana, 25, 1880, (thunnina, not Thynnichtkys of BLEEKER, a

genus of Cijprinidx).

Euthymms, LUTKEN, MS. (in Epist. Feb. 1881); JORDAN <fe GILBERT, Synopsis, 429, 1883, (thunnina).

This genus according to Liitken* differs from Thunnus\ (1) in the

absence of teeth on vomer; (2) by the complete absence of scales outside

of the corselet, while in Thunnus of the same size the skin is covered with

small scales
;
the limits of the corselet in the Tunny and Albicore are

obscure, so that it can not properly be said that they have distinct corse-

lets; and (3) by an important osteological character, namely the peculiar

development, in the form of a network or trellis, of a portion of the

abdominal part of the backbone, between the vertebrae proper and the

haemapophyses. Vertebrae 38. Species of smaller size than the Tunnies,
also pelagic, and of little value as food, (yv/uvos, naked; adpda, a kind of

tunny caught about Sardinia; Sarda.)

a. Lateral line with a decided curve below second dorsal
;
4 lengthwise stripes on sides of body

below lateral line. PELAMIS, 1255.

aa. Lateral line without distinct curve; no stripes below lateral line. ALLETERATA, 1256.

1255. GYMNOSARDA PELAMIS (Linnseus).

(OCEANIC BONITO.)

Head 3| ; depth 4. D. XV-12-VIII
;
A. II, 12-VII. Body oblong, robust.

Lateral line making a decided curve immediately beneath the second dor-

sal. Corselet strongly developed, covering the entire space between the

diagonals connecting the posterior extremity of the spinous dorsal and
the base of the pectorals. Posterior margin of preopercle about 1| in

inferior margin. Pectorals reach vertical from tenth dorsal spine. Back

bluish; belly silvery ;
4 brownish stripes on each side of belly, parallel

with the lower curve of body; no spots below pectorals. Warm seas;

pelagic; not very common; north to Cape Cod and Bermudas on the

Atlantic Coast of America, once recorded from California.! (Tn/Aa^fc,

tunny.) (Eu.)

* Spolia Atlantica, 596, 1880.

tWe follow Dresslarand Fesler in uniting Euthynnus and Gymnosarda, because the external
characters of Euthynnus are all shown by Gymnosarda nuda, the Asiatic type of the latter genus,
Gymnosarda. Probably the skeletons are also similar.

I See Eigenmann, Proc. Cal. Ac. Sci., in, 1889, 8.
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Scomber pelamif, LINN^US, Syst. Nat., Ed. x, 297, 1758, "in Pelago inter Tropicos."
Scomber pdamides, LAC IMPEDE, Hist. Nat. Poiss., in, 14, 1802; after LINN^F.US.

ThyniiH* pelatnys, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vm, 113, 1831.

Tliynntis pc1<tmis, STEINDAOHNER, Ichth. Berichtc, v, 7, 1868.

Ore/inn* peJmnys, POF.Y, Synopsis, 362, 1868; GOODE & BEAN, Proc. U. S. Nat. Mns., 1878, 24.

Et)i>niu* i>elm!is, JORDAN & GILBERT, Synopsis, 430, 1883.

Gymnosarda itelamis, DRESSLAR & FESLEB, I c., 436, 1889.

1256. GYMNOSARDA ALLETERATA (Bafinesque).

(LITTLE TUNNY; BONITO.)

Head 3; depth 4J. D. XV-I, 12-VIII; A. 12-VII. Body fusiform,

robust. Lateral line nowhere making a very distinct curve. Corselet

well developed, not covering the entire space between the diagonals con-

necting the posterior extremity of spinous dorsal and base of pectorals.

Posterior margin of preopercle about 2 in inferior margin. Pectorals

reaching vertical from ninth dorsal spine. Bluish above; sides and belly

silvery ;
no stripes of any kind below lateral line; above lateral line sev-

eral wavy, oblique streaks; 5 round black spots about as large as pupil
below pectoral. 'Warm seas, occasionally northward to Cape Cod; com-

mon in the West Indies and the Mediterranean
;
not recorded from Califor-

nia. (Alleteratu, a local name in use at Palermo.) (Eu.)

Scomber alletteratus, KAFINESQUE, Caratteri Alcuni Genere, etc., 46, 1810, Palermo.

Thynnusleachianus, Risso, Eur. Merid., in, 414, 1826, Nice.

Scomber quadripunctatus, GEOFFREY ST. HILAIRE, Descr. Egypt. Poiss., pi. 24, fig. 3, 1827, Egypt.
Tfiynnus thunnina, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vm, 104, 1831, Mediterranean.

Tltynnm Iraniliennis, CUVIEE & VALENCIENNES, Hist. Nat. Poiss., vm, 110, 1831, Brazil.

Tliynnus breripinnis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vm, 112, 1831, Mediterranean.

Orcynus alliteratm, GILL, Cat. Fish. East Coast N. A., in Kept. U. S. Fish Comm., 802, 1873.

EtithynntisaUiteralus, JORDAN & GILBERT, Synopsis, 430, 1883.

Thynnichthys tlnwnina, GIGLIOLI, Cat. dei Pesci Italiani, 25, 1880.

Orcynns (hitnnina, POEY, Enumeratio, 72, 1875.

Tliynnus affinis, CANTOR, Cat. Malay Fishes, 106, 1850, Sea of Pinang.

ThynnicMnjs brevipinnis, GIGUOLI, Cat. dei Pesci Italiani, 25, 1880.

391. THUNNUS, South.

(GREAT TUNNIES.)

Tliynmts, CUVIER, Regne Animal, Ed. i, 313, 1817, (Uiijunus; not of FABRICIUS, 1775, a genus of

Butterflies).

Tltimnits, SOUTH,' Encyclop. Metropol.,v, 620, 1845, (thynnm); (fide GILL).

Orycnus, COOPER, Proc. Cal. Ac. Nat. Sci., 1863, 77, (Uojnmu; not Onjcmu, GILL, 1861, which was

originally a misprint for Oreynus).

Albacora, JORDAN, Man. Vert., Ed. v, 106, 1888, (thynnm).

Body oblong, robust, with very slender caudal peduncle. Head conical.

Month wide, with one series of small, conical teeth in the jaws and bands

of minute villiform or sand-like teeth on the vomer and palatines. Scales

present, those of the pectoral region forming an obscure corselet. First

dorsal of 12 to 15 spines which grow gradually shorter backward, the

interval between last spine and second dorsal slight ;
second dorsal and

anal short and rather high, each with 8 to 10 finlets
;
ventrals moderate

;

pectorals moderate, inserted rather below the level of the eye. Vertebrae
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normal, 39 to 41 in number, the lower foramina very small. Open seas;

the single species widely distributed and rttaining a very great size.

(dvvvoq. Thunnus or Thynnus, an old name of the Tunny.)

1257. THUNNUS THYNNUS (Linnseus).

(TUNNY; HORSE MACKEREL; GREAT ALBACORE; TUNA.)

Head 3| ; depth 4. D. XIV7I, 13-IX
;
A. 1, 12-VIII. Body oblong, very

robust; corselet well developed, extending farther back than pectorals;
caudal keel extending forward to second finlet from caudal. Mouth rather

large ; maxillary reaching pupil ; posterior margin of preopercle somewhat
shorter than inferior. Eye small. Dorsal and anal falcate, short, 2 in

height of first dorsal
;
ventrals longer than anal

,
caudal very widely

forked; pectorals short, reaching to about ninth dorsal spine. Dark blue

above; below grayish, with silvery spots. Pelagic, found on all warm
coasts

;
north to England, Newfoundland, San Francisco, and Japan.

The largest of the Scombridce, reaching a length of 10 feet or more and a

weight of 1,500 pounds. Occasionally taken along the California coast,

a specimen 8 feet long, from Monterey, examined by us. The flesh is

excellent, that even of very large individuals being of fine flavor. The

subject of extensive fisheries in Europe. (tfiWoc, an old name, whence

Tunny, Tuna, Thon, etc.) (Eu.)

Scomber lltynnns, LINN^US, Syst. Nat., Ed. x, 297, 1758, Europe; based on Scomber pinnulis 8 sen

9, of ARTEDI.

Scomber albacores, BONNATERRE, Encyc. Ichth., 140, 1788, Jamaica; based on SLOANE.

Thynnus mediterranetts, Risso, Eur. Merid.,m, 414, 1826, Nice.

TJiynnus vulgaris, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vrn, 58, pi. 210, 1831, European seas.

Thynnus brachypterus, GUTTER & VALENCIENNES, Hist. Nat. Poiss., vni, 98, pi. 211, 1831, Mediter-

ranean.

Tliynnus coretta, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vm, 102, 1831, Caribbean Sea.

Scomber sloanei, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vni, 148, 1831, Jamaica; based on

SLOANE.

Thynnus secundo-dorsdlis, STORER, Fishes Mass., 143, 1867, Cape Ann and Provincetown.

Orcynus schlegelii, STEINDACHNER & DODERLEIN, Beitrage zur Kenntniss der Fische Japan, m,ll,

pl.3,fig.l,1885,Tokio.

Orcynus thynnus, JORDAN & GILBERT, Synopsis, 429, 1883.

Allacorathynnus, DRESSLAB & FESLER, I. c., 439, 1889.

392. GERMO, Jordan.

(ALBACORES.)

Orcynus, CUVIER, Regne Animal, Ed. I, 314, 1817, (alalonga); not Orcynus of Rafinesque, Analyse

de la Nature, 1815, which is equivalent to Scomberoides.

Germo, JORDAN, Proc. Ac. Nat. Sci. Phila., 1888, 180, (alalonga).

Pectoral fins very long, saber-shaped, their length in the adult about f

the length of the body. Otherwise essentially as in Thunnus, to which

the genus is very closely related. Size large, but much less than that of

the species of Thunnus, (German, the French name of the long-finned

Albacore.*)

*Albacore is from Albacora, a Portuguese name said to bo from the Arabic al a, and bacora,
little pig. It should not be spelled Albicore, as it is not connected with albus, white.
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1258. OEBMO ALALUNGA (Giuelin).

(LONG-FINNED ALBACORE
; ALBECOR

;
ALILONGHI

; GERMON.)

Head 3i; depth 3*. D. XIV-II, 12-VIII; A. II, 12-VII. Body little

compressed, regularly elliptical, its weight great in proportion to length.
Tail strongly keeled, broader than deep, the keel extending forward to

tilth finlet from last. Corselet small, indistinct. Scales rather large.

Dorsal and anal of equal height; pectoral very long, saber-shaped,

reaching to first of the dorsal finlets, shorter in the young, inserted a

little below level of pupil, its base a little wider than the large eye ;
ven-

trals short. Metallic steel-blue; belly silvery; fins dark, with metallic

luster. Tropical seas
; pelagic and widely distributed. Rarely seen on

the Atlantic Coast of America, but very common in the Mediterranean.

It is found on the Pacific Coast as far north as San Francisco, and is

extremely abundant in the spawning season about the Santa Barbara

Islands. As a food-fish it is of little value, the flesh being coarse and

oily, far inferior to that of the Tunny. Length 3 feet
; weight 15 to 20

pounds. (Alalunga, a name used in Sardinia, from ala, wing; longus,

long.) (Eu.)

Ala-luwja, CETTI, Hist. Nat. Sard., in, 191, 1777, Sardinia.

Scomber alalunga, GMELIN, Syst. Nat., 1330, 1788, (Sardinia; baaed on Cetti; misprint for
"
nlaltniga" ).

Scomler yermo, LACPEDE, Hist. Nat. Poiss., n, 598, and in, 1, 1802, 17 S. latitude and 103

W. longitude.

Tkgmviu aBantiau, LESSON, Voy. Coquille, Zool., u, 165, 1828, Atlantic Ocean.

ThynHH* bulteatus, CuviEK & VALENCIENNES, Hist. Nat. Poiss., vm, 136, 1831, tropical parts
of Atlantic.

Tkgmnu pacificus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vni, 133, 1831, 27 and 26 S.

latitude, 103 W. longitude.

T]iynwm arrjenfi-vitlatus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vni, 134, 1831, Atlantic

and the Indies.

Thynnus albacora, LOWE, Proc. Zool. Soc. Lond., 1839, 77, Madeira.

Thynnus macropterus, TEMMINCK & SCHLEGEL, Fauna Japan, Poiss., 98, pi. 61, 1850, Japan.

Orcynus snbulatus,* POEY, Enumeratio, 71, 1875, Cuba.

Orcynus alalonga, JORDAN & GILBERT, Synopsis, 428, 1883.

Albacora alalonga, DRESSLAR & FESLER, I. c., 438, 1889.

393. SARDA, Cuvier.

(BONITOS.)

Snrdft, CrviER, Regne Anim., Ed. 2, u, 199, 1829, (pelamys = sarda) .

r,:lt,nii*, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vm, 149, 1831, (sarda) ;
not Pelamys of

DAI-BIN, a genus of snakes.

Body rather elongate, covered with small scales, those of the pectoral

region forming a corselet. Caudal peduncle slender, strongly keeled.

Head large, pointed, compressed. Mouth large. Teeth in the jaws

*Poey, in describing Orcynus subulatu*, says the pectoral in subulalus is 1% in anal, 5 in 1i>t;il

to base of caudal, % in ventral, f in head. Dr. Liitken unites other doubtful species, dllricora,

pacificus, gcrmo, etc., with alalunga. but hesitates to do the same with Kiibiilattts only on account
of the length of its pectoral, which he thinks ia a little too long for thynnus and not nearly long
enough for alaluwja.
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rather strong, conical, slightly compressed; similar teeth on the pala-

tines, but none on the vomer; maxillary not concealed by preorbital,

Gill rakers long and strong. First dorsal long and rather low, of 18 to 22

rather stout spines, which are gradually shortened behind; interval

between the last spine and the second dorsal short
;
second dorsal small,

followed by 8-9 finlets; anal fin similar, usually with one less finlet;

paired fins small
; pectorals placed below the level of the pupil. No air

bladder. Pyloric coeca very numerous, dendritical. Vertebrae normally

formed, 50 to 54 in number. Fishes of rather large size, of metallic

coloration. (Sarda; odpfia, the ancient name of the typical species, also

known as Amia, Pelamys, etc.
;
so called from its being taken in the

neighborhood of the island of Sardinia; bence, also, the diminutive

oapdivr], the Sardine.)

a. Dorsal spines 21; maxillary reaching beyond orbit. SARDA, 1259.

act. Dorsal spines 18; maxillary not reaching beyond orbit. CHILENSIS, 1260.

1259. SARDA SARDA (Bloch).

(BONITO.)

Head 3|; depth 4. D. XXI-I, 13-VIII; A. I, 13-VII; P. 10. Body
elongate, moderately compressed, robust; corselet distinct, small, not

extending beyond pectoral. Teeth moderate, slightly compressed, about

30 in each jaw. Gill rakers rather small, 11 or 12 below angle. Maxil-

lary reaching beyond orbit. Lateral line slightly undulating, with

nowhere a decided curve. Dark steel blue above, with numerous narrow,
dark stripes from the back obliquely downward and forward from the

back
; silvery below. Length 2 feet

; weight from 10 to 12 pounds.
Atlantic Ocean, on both coasts, north to Cape Cod

; very abundant
;
a

food-fish of rather low grade. This species seems to inhabit the open

ocean, approaching the shores for food or purposes of spawning. (Eu.)

Scomber pelamys, BRUNNICH, Ichth. Massil., 69, 1768, Marseilles; not of LINN-EUS.

Scomber sarda, BLOCK, Ichthyologia, x, 35, pi. 334, 1793, Europe.
Scymber mediteiraneus, BLOCH & SCHNEIDER, Syst. Ichth., 23, 1801, Marseilles; after BRUNNICH.

Scomber pelamitus, RAFINESQTJE, Caratteri, 44, pi. 2, 1810, Palermo.

Pelamys sarda, GUNTHER, Cat., n, 367, 1860, and of most European writers.

Sarda medilerranea, JORDAN & GILBERT, Synopsis, 427, 1883.

Sarda sarda, DRESSLAR & FESLER, I. c., 440, pi. vni, 1889.

1260. SARDA CHILENSIS, Cuvier & Valenciennes.

(CALIFORNIA BONITO
; SKIPJACK.)

Head 31 ; depth 4|. D. XVIII-1, 12-VIII
;
A. II, 11-VI. Head pointed,

conical, naked. Maxillary not reaching eye. Teeth strong, curved,
about 40 in each jaw. Pectorals placed just below the level of pupil,

scarcely half as long as head. Gill rakers long, strong, 16 or 17 below

angle. Corselet moderately developed. Lateral line undulating, making
a sharp curve below soft dorsal. Dark metallic blue

;
sides dusky ;

several blackish stripes running obliquely upward and backward from

the pectoral region to the upper edge of the tail, these variable in num-
ber and direction. Length 2 to 3 feet

; weight 16 pounds. San Francisco
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to Patagonia and Japan ;
abundaut northward in summer; very similar

to the preceding, but with the spinous dorsal always shorter, its flesh

similarly coarse, dark red, and oily, (chilensis, living in Chile.)

J\'J<n>iiiKrhiletisis, CUVIEH & VALENCIENNES, Hist. Nat. Poiss., viu, 163, 1831, Valparaiso; Q0-
THEK, Cat., ii, 368, 1860.

I'l-hoiti/x orictitaJis, TEMMINCK & SCHLEGEL, Fauna Japan, Poiss., 99, pi. 52, 1850, Japan.
Pelawiislineolata, GIRARD, Pac. R. R. Surv., x, 100, 1858, San Diego, California.

Sarda chiletisis, JORDAN & GILBERT, Synopsis, 428, 1883; DRESSLAR & FESLER, I. c., 441, 1889.

394. SCOMBEROMORUS,* Lacepede.

Scomberomorus, LACPEDE, Hist. Nat. Poiss., in, 292, 1802, (plumierii).

Cijbitnn, CrviEu, llogne Anim., Ed. 2, n, 1829, 120, (cinm<'rso>iii).

Apodontis, BENNETT, Proc. Comm. Zoo'l. Soc., i, 169, 1831, (immunis).

L,'l>idcybium t GILL, Proc. Ac. Nat. Sci. Phila., 125, 1862, (fl-avobrunneum).

Cliriomitra, LocKiNGTON, Proc. Ac. Nat. Sci. Phila., 1879, 133, (concolor).

Scomberodon, VAN BENEDEN, (fossil).

Body elongate, wholly covered with rudimentary scales, which do not

form a distinct corselet. Head pointed, comparatively short and small.

Mouth wide, the strong teeth in the jaws more or less compressed or

knife-shaped ;
villiform or sand-like teeth on the vomer and palatines ;

maxillary not concealed by preorbital. Gill rakers few. Caudal pedun-
cal with a single keel. Spinous dorsal low, of 14 to 18 feeble spines.

Soft dorsal and anal short, similar, somewhat elevated and falcate, each

followed by 7 to 10 finlets
;
ventrals small

; pectorals moderate, near

the level of the eye. Air bladder present. Vertebrae normally formed,
45 in number. Fishes of the high seas

; graceful in form and beautiful in

color; among the best of food-fishes. (o-Ko^/fyof, Scomber; o/t^opof, near.)

a. Males with sides silvery, no spots; females with 2 rows of brown spots, fins nearly plain.

CONCOLOR, 1261.

da. Both sexes with numerous bronze spots on sides
; spinous dorsal dark except at base.

b. Soft dorsal inserted in advance of anal. MACULATUS, 1262.

bb. Soft dorsal inserted over anal.

c. Body deep, the depth less than 5 in length

d . Teeth 26 to 32 in each jaw. SIERRA, 1263.

del. Teeth about 40 in each jaw. REGALIS, 1264.

cc. Body more slender; the depth about 6 in length. CAVALLA, 1265.

1261. SCOMBEROMORUS CONCOLOR (Lockington).

(MONTEREY SPANISH MACKEREL.)

Head about 5; depth rather less; eye 5*. D. XVII-16-VIII
;
A. I,

16-VIII. Mouth slightly oblique, the maxillary reaching to posterior

margin of pupil. Teeth of jaws comparatively small, subconical, little

compressed ;
about 50 in each jaw ;

those of vomer and palatines minute

and granular. Lateral line slightly wavy, descending obliquely. Pecto-

ral fins 8 in length, inserted rather above axis of body; ventral fins

small
; spines of dorsal slender and fragile, the longest i as long as head

;

dorsal fins separated by an interspace equal to i length of base of spinous

* For an account of the species of Scomberomorus see a paper by Meek & Newland, Proc. Ac.

Nat. Sci. Phila., 1884, 232-235.
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dorsal; caudal shorter than head, its lower lobe longest. Grill rakers

long, 18 below angle. Male dark steel blue, the sides silvery, without

streaks or spots ;
female with two alternate series of brown spots, the

silvery on sides clouded with dusky ;
fins nearly plain, dark. Monterey

Bay, California
; appearing about Santa Cruz in moderate numbers each

fall
;
not known elsewhere, and always disappearing in November. A

food-fish of very high quality, not inferior to any other of the family.

(concolor, uniformly colored.)

Chriomilra concolor, LOCKINGTON, Proc. Ac. Nat. Sci. Phila., 1879, 133, Monterey, California.

Scomberomorus concolor, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 45, 1881; JORDAN & GILUERT,

Synopsis, 426, 1883; MEEK & NEWLAND, 1. c., 233, 1884; DRESSLAR & FESLER, I. c., 442, 1889.

1262. SCOMBEROMORUS MACULATUS (Mitchill).

(SPANISH MACKEREL.)

Head 4| ; depth 4$. D. XVII-18-IX
;
A. II-17-IX

; maxillary If in head
;

eye 4f ; pectoral If ;
ventral 4

;
dorsal and anal lobes subequal, 2. Body

elongate, its dorsal and ventral outlines equal; profile straight from

snout to dorsal
;
head small and pointed ;

mouth large, oblique, jaws
equal ; maxillary reaching posterior margin of orbit

;
teeth large, com-

pressed, and sharp, their formula being 24-24 to 32-32
; gill rakers 2 -{- 11.

Soft dorsal inserted in advance of anal a distance about equal to diame-

ter of eye ;
lateral line undulating, with about 175 pores. Color silvery,

bluish above
;
sides with many elliptical spots of dull orange color, two

rows of these spots below lateral line and one row above
; spinous dorsal

white at base, black above
;
soft dorsal tinged with yellowish, its mar-

gins black; anal white; posterior side of pectoral bjack, anterior side

yellowish with black borders; caudal blackish. Both coasts of North

America, appearing in large but very irregular schools in the Gulf of

Mexico and along the Carolina Coast
; ranging north in the fall as far as

Cape Ann, and south to Brazil : rare or unknown in Cuba. Weight 8 or 9

pounds. One of the very best food-fishes in the United States, (macu-

latus, spotted.)

Scomber maculatus, MITCHILL, Trans. Lit. & Phil. Soc. N. T., i, 1815, 426, New York.

CijUnm maculatum, GUNTIIER, Cat., u, 372, 1860; HOLBROOK, Ichth. S. Car., 66, 1860.

Scomberomonis maculatus, JORDAN & GILBERT, Synopsis, 426, 1883; MEEK & NEWLAND, I. c., 233,

1885; DRESSLAR & PESLER, I. c., 443, pi. 9, 1889.

1263. SCOMBEROMORUS SIERRA, Jordan & Starks.

(SIERRA.)

Head 4f; depth 4f. D. XVIII-15-IX
;

A. II-15-IX; maxillary If in

head; eye 5; pectoral If; ventral 3|; dorsal and anal lobes equal, If in

head. Body elongate, its dorsal and anal outline about equal ; profile

straight from snout to dorsal
;
head small and pointed ;

mouth large,

oblique, jaws equal ; maxillary reaching to posterior edge of orbit.

Teeth large, compressed, and sharp, -K on each side; gill rakers
4 + 11. Soft dorsal inserted almost directly over front of anal

;
lateral
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line undulating, with about 165 pores. Silvery; above dark steel bluish;
sides with numerous round spots of the same color as the back, three

rows of these spots below lateral lino and one above; spinous dorsal

all black
;

soft dorsal tinged with yellowish, its margins black
;
anal

white
; posterior face of pectoral entirely black, anterior face yellowish

with blackish borders
;
caudal black. A large example, supposed to be a

male, has five rows of spots below the lateral line, anteriorly these spots

decreasing in size toward the belly, but extending nearly to base of ven-

tral fin. Length 24- feet. Pacific Coast of tropical America
; generally

common, representing S. maculatus, which it resembles very closely, the

more backward insertion of the soft dorsal and the coloration being the

only distinctive characters of importance. The species is not valued as

food, but this may be due to the poor ways of cooking fish prevalent in

Mexico. (Sierra, the vernacular name, meaning saw.)

Scomberomorus maculalm, JORDAN & GILBERT, Bull. U. S. Fish Comm., n, 1882, 10G; not of

MITCIIILL.

Scomberomorus sierra, JORDAN & STARKS, Kept. Fishes Sinaloa, MS. 1895, Mazatlan. (Type,

No. 1720, L. S. Jr. Univ. Mus. Coll. Hopkins Expedition.)

1264. SCOMBEROMORUS REGALIS (Bloch).

(SIERRA ; PINTADO.)

Head 4
; depth 4|. D. XVII-I, 15-VIII

;
A. II, 14-VIII. Body rather

elongate, its dorsal and ventral curves about equal. Lateral line

descending obliquely, undulate along the tail. Mouth large; maxillary

reaching to below eye ; angle of preopercle produced backward
; pec-

torals scaly ;
caudal peduncle rather slender, its least depth 5i in head

;

caudal less widely forked than in maculatus. Teeth triangular, strongly

compressed, about 40 in each jaw. Pectoral scaly. Silvery; sides with

two blackish longitudinal bands crossing lateral line below soft dorsal,

both posteriorly broken with longitudinal spots ;
above and below these

numerous brownish spots in rows persistent in the adult
;
anterior por-

tion of spinous dorsal black. Cape Cod to Brazil
;
not very common on

our Atlantic Coast
;
abundant in Cuba, closely allied to Scomberomorus

maculatus, from which most fishermen do not distinguish it. It reaches

a length of 5 or 6 feet and a weight of 20 pounds, it being also an excel-

lent food-fish, (regalis, royal.)

Scomber regalis, BLOCH, Ichthyol., pi. 333, 1795, Martinique ;
after a drawing by PLUMIER.

Scomberomorns plumieri, LACEPEDE, Hist. Nat. Poiss., in, 292, 1806, Martinique; after AUHRIET'S

copy of PLUMIER'S drawing.

Ci/binm regale, GFNTHER, Cat., n, 372, 1860.

Ciibiinu acervum, CCVIER & VALENCIENNES, Hist. Nat. Poiss., vni, 186, 1831, Cuba.

Scomberomorus regalis, JORDAN & GILBERT, Synopsis, 426, 1883
;
MEEK & NEWLAMD, I. c., 234,

1885 ; DRESSLAR & FESLER, I. c., 444, pi. x, 1889.

125. SCOMBEROMORUS CAVALLA (Cuvier & Valenciennes).

(KiNGFisn ;
CAVALLA ; CERO; SIERRA. )

Head 5
; depth 6 ; eye large, 2 in snout. D. XV-1, 15-VIII ;' A. II, 15-VIII.

Mouth large, maxillary reaching to below eye. Lateral line descending
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abruptly below the second dorsal. Teeth triangular, strongly compressed,
about 30 on eachjaw. Pectoral 5 in body. Gill rakers very short, less than

i diameter of eye, about 8 below the angle. Adult iron gray, nearly or

quite immaculate
; young with the sides of body marked with darker

yellowish spots ; spinous dorsal without black blotch anteriorly. Tropi-

cal Atlantic, in the open seas, coining in immense numbers to the Florida

Keys and Charleston, ranging north to Cape Cod and south to Africa

and Brazil
; very common on our South Atlantic coast, especially among

the Florida Keys, the catch at Key West very large. One of the best food-

fishes of the Florida coast, with firm rich flesh. It reaches a length of

5 feet and a weight of 100 pounds. (Cavalla or Caballa, a Spanish name,
from caballus, horse.)

Cybium cavalla, CUVIER, Regne Anim., Ed. 2, n, 200, 1829, Brazil ; after Guarapucu of MARC-

GRAVE.

Cybium caballa, CUVIER & VALENCIENNES, Hist. Nat. Poise., vm, 187, 1831, Brazil
; GUNTHER,

Cat., ii, 373, 1860.

Cylrium immaculatum, CUVIER & VALENCIENNES, I. c., viii, 191, 1831, no locality.

Scomberomorus caballa, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 268, 1882 ;
JORDAN & GILBERT,

Synopsis, 427, 1883
;
MEEK & NEWLAND, I. c., 235, 1885.

Scomberomorus cavalla, DRESSLAR & FESLER, 1. c., 444, pi. xi, 1889.

395. ACANTHOCYBIUM, Gill.

(PETOS.)

AcantliocyUum, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 125, (sara
= solandri).

Body elongate, fusiform. Head very long, slender and pointed, the

mandible being longer than upper jaw; jaws forming a sort of beak;
cleft of mouth extending to below eye ; posterior part of maxillary
covered by the preorbital ;

both jaws armed with a close series of trench-

ant teeth, ovate or truncate; their edges finely serrate; villiform teeth

on vomer and palatines ; gills as in Xiplilas, their laminae forming a net-

work
;
scales small, scarcely forming a corselet

;
those along the base of

dorsal enlarged and lanceolate; keel strong; caudal spinous; dorsal very

long, its spines about 25 in number. One species, a very large mackerel-like

fish, widely distributed
; especially abundant about the Florida Straits.

This remarkable genus indicates a long step from Scomberomorus toward

the type of the swordfishes. (aitavOa, spine; Cybium; the name Kvfiiov

was originally applied to the cured flesh of m

1266. ACANTHOCYBIUM SOLANDRI (Cuvier & Valenciennes).

(PETO ;
WAHOO

; GUARAPUCU.)

Head 4
; depth 6i ; eye 5 in snout

; gape more than half length of head
;

premaxillaries in front prolonged in a sort of beak, which is nearly half

length of snout
;
teeth somewhat irregular, the posterior much the largest,

all strong, serrated, about 50 in each jaw. Dorsal spines mostly subequal ;

lateral line descending abruptly under sixteenth dorsal spine ;
the

highest, behind the middle of fin, 5f in head
;
dorsal and anal lobes low.

Caudal lobes short, very abruptly spreading, their length about head.
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Pectoral 2i in head. Corselet small. Steel blue; dark above, paler
below

;
no distinct markings, young faintly barred

;
tins colored like the

body. Tropical seas; not rare about Cuba, where it spawns: north to

southern Florida; not rare about the Florida Keys. It reaches a length
of 6 fe"et or more and a weight of over 50 to 100 pounds, and is valued as

a food-fish. (Named for its discoverer, Solander, an early explorer. ) (Eu. )

C//l>in, <>I<tn<iri, Crviioi; A VALENCIENNES, Hist. Nat. Poiss., vni, 192, 1831; after MS. of SOLAN-
DER

; open sea, exact locality unknown.
C'l/bhun sara, BENNETT, Beechey's Voyage, Zool., 63, pi. 20, fig. 2, 1849, Loo Choo

; GUNTIIEK.

Cat., u, 373, 1860.

Ciilimnpetus, POEY, Memorias, n, 234.pl. 16, fig. 1,1860, Havana.
Ct/biuiit reran//, DODEKLEIN, Giorn. di Sc. Nat., Ed. Econ., vni, 1872, Palermo.
Acanthocybium petus, POEY, Synopsis, 363, 1868.

Acanthocybium solandri, JOBDAN, Proc. U. S. Nat. Mus., 1884, 119.

Family CXIX. GEMPYLID^E.

(THE ESCOLARS.)

Mackerel-like fishes with the body rather elongate, more or less com-

pressed, covered with minute scales. Lateral line various, sometimes

obsolete, sometimes with a dorsal branch. Head large, compressed, with

very strong teeth, usually compressed, some of the anterior canine-like.

Lower jaw projecting. Gill openings wide, the membranes not united,
free from isthmus. Gills 4, a slit behind fourth. Opercles in adult

unarmed
;
in young the preopercle with radiating spines as usual in scom-

broid fishes. Dorsal fin long, a notch separating the weak spines from
the soft part, which always forms a distinct lobe anteriorly, similar in

form to the anal fin. Finlets often present. Caudal peduncle slender,

usually not keeled, the fin moderate in size, always forked. Ventrals

small, often reduced to a single spine. Vertebrae numerous, 32 to 53 in

number. Pyloric coaca rather few. Air bladder usually present. Color-

ation metallic, usually brilliant. Genera about 6; species about 12.

Fishes of the high seas, widely distributed and descending to considera-

ble depths, usually breeding about rocky islands, most of them used as

food. The Gempylidce are closely allied to the Scombrida, from which they

diverge in the direction of the Lepidopidw and TrickiwridcB. The succes-

sive steps are indicated by the progressive elongation of the body, the

progressive reduction of the ventrals and the vertical fins, and on the

other hand by the progressive elongation of the lower jaw and the spe-

cialization of the dentition. Dr. Liitkeii calls attention to the fact that

the Gempylida; possess a system of dermal ribs or subcutaneous ribs, com-

posed of slender bony filaments close-set, directed backward and upward,"
and backward and downward from the median line. This character has

been verified in Thyrsites, Nealotus, and Gempylus. (Trichiurida, part, Giin-

ther, Cat., u, 349-353, 1860.)

THYRSITIN^E:

a. Body moderately elongate, the dorsal spines less than 30, the finlets usually few.

6. Yentrals well developed, their rays I, 5.

c. Dorsal and anal each with detached finlets.

d. Lateral line well developed, moderately curved; finlets 2; skin with small thin

scales. BIPINNCLA, 396.
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dd. Lateral line obsolete or nearly so; finlets 2; skin with bony tubercles.

RUVETTUS, 397.

cc. Dorsal and anal each without finlets; lateral line present, double.

EPINNULA, 398.

bb. Ventral fins each reduced to a single spine.

e. Dorsal fin more or less separated from soft part of the fin; body not greatly elon-

gate; finlets few or none.

/. Space between vent and anal fin armed with a dagger-shaped spine; lateral

line present, single; 2 or 3 finlets present. NEAI.OTUS, 399.

ff. Space between vent and anal without dagger-shaped spine; finlets 2; lateral

line single; ventrals minute; (young without finlets and with the ventral

spines very long and jagged). PBOMETHICHTHYS, 400.

GBHPTLIKJB:

aa. Body greatly elongate, the dorsal fin with about 30 spines, the spinous part continuous

with the soft part; dorsal and anal finlets 6; dentition strong; ventrals I, 5, very small.

GEMPYLUS, 401.

396. BIPINNULA, Jordan & Evermann.

Bipinnnla, JORDAN & EVERMANN, new genus, (violacea).

Body subfusiform, elongate, low, uniform, slender
;
head compressed ;

lower jaw longest, both jaws with small teeth
;
teeth on vomer fang like.

First dorsal low, uniform, of 20 slender spines, the fin near soft dorsal,

the anterior lobe of which is moderately developed; finlets 2, anal spines

3, a dagger-shaped spine before it. Ventrals moderate, I, 5; pectorals

inserted low. Scales thin, cycloid, deciduous
;
lateral line single. No

gill rakers. One species known. Dr. Gill divides the genus Thyrsites,

Cuvier & Valenciennes, into TJiyrsites* with 6 or 7 finlets, the lateral line

abruptly decurved, and Thyrsitops,^ with 4 or 5 finlets, and the lateral

line nearly straight. The American species, violacea, with 2 finlets, and

the lateral line lightly curved is still better distinguished, and should

probably constitute the type of a new genus, for which we propose the

name Bipinnula. (Ms, two
; pinnula, finlet.)

1267. BIPINNULA YIOLACEA (Bean).

Head 4
; depth 8. D. XX-I, 19 + II

j
A. 17+ III

;
V. I, 5

;
P. 13.

Width of interorbital area slightly greater than length of eye, which is

contained nearly 7i times in length of head and 3^ times in length of

upper jaw. Least height of tail equals width of interorbital area.

Length of snout twice that of longest dorsal spine, and i distance from

snout to origin of spinous dorsal. Maxilla extending to vertical through
front of eye. Length of upper jaw equals 3 times width of iaterorbital

space. Mandible reaches to vertical through hind margin of eye ;
its

length, including the fleshy tip, is 5 times width of interorbital area.

Anterior nostril smaller than posterior ;
situated in advance of eye 1

diameter of eye. Posterior nostril a narrow slit placed midway between
anterior and eye. Strong teeth on intermaxillary and mandible. Three

large fangs anteriorly in roof of mouth
; pseudobranchise well developed ;

no trace of gill rakers. Spinous dorsal begins at a distance from snout

*Tkyrsitt*, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vin, 196, 1831, (aiuri). (Thyrsites, an
old name of some fish, from Qvpcros, a wand.)

t Thyrsitops, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 125, (lepidopoidet).
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which equals twice length of snout; it is highest in niiddle. Ninth and
thirteenth spines slightly longer than third spine and more than twice

as long as twentieth, their length equaling i that of snout. Soft dorsal

highest anteriorly, its longest ray, the fifth, being nearly twice least

height of tail. Caudal forked, its middle rays about i as long as

external rays. Anal origin under the third ray of soft dorsal, its dis-

tance from vent 2 times length of dagger-shaped spine. Vent directly

under end of spinous dorsal. Anal rays longest anteriorly, the fifth ray

being nearly as long as corresponding ray of soft dorsal. The dagger-

shaped spine in front of anal - least height of tail
;
ventral immediately

under third spine of dorsal
;
its first and longest ray f interorbitalVidth

;

fifth ray about as long as first
; pectoral beginning under second dorsal

spine, its length 2 times width of interorbital area, extending to verti-

cal midway between fifth and sixth dorsal spines. Lateral line well

developed, descending gradually from upper angle of gill opening,

reaching median line of body under soft dorsal. Scales irregular in

shape, thin, elongate, cycloid, and deciduous. Purplish; the spinous

dorsal, pectorals, ventrals, and inside of mouth blackish. Known from

one specimen caught by Captain Thomas Thompson, on Le Have Bank,
south of Newfoundland, in 125 fathoms. (Bean.) (violacea, violet-

colored.)

Tliymtops violaccm, BEAN, Proc. TJ. S. Nat. Mus., 1887, 513, Le Have Bank. (Type, No.
39287. Coll. W. A. Wilcox); GOODE & BEAN, Oceanic Ichth., 195, 1895.

Thyrsites niger, POEY, Enumeratio, 74, 1875.

397. RUVETTUS, Cocco.

(ESCOLARES.J

Rm-etlnft, COCCO, Giorn. Sci. Sicilia., XLII, 2, 1829, (pretiosus).

Apliirus, LOWE, Trans. Zool. Soc. Lond., n, 180, 1841 (simplex).

Acanthoderma, CANTRAINE, Journ. Ac. Sci. Belles-Lettres Bruxelles, x, 1835, ( temrninki).

Body fusiform, moderately elongate, the skin covered with bony tuber-

cles remote from each other and obliquely placed. Mouth large, with

strong teeth, some of the anterior in each jaw canine-like. Lateral line

obscure, little developed. Abdomen keeled. Tail not keeled. Dorsals

near together, well differentiated; dorsal and anal each with 2 finlets.

Ventral rays I, 5. Color black. One species. A large, deep-water fish,

generally valued as food in the tropics. (Eoveto or Ruvetto, Italian name
of Euvettus pretiosus.}

1268. BUVETTUS PBETIOSUS, Cocco.

(ESCOLAB; ROVETTO; RUVETTO; CHICOLAR; OIL FISH; SCOUR FISH; PLAIN-TAIL.)

Head 4
; depth 6

; eye large, 5. D. XV-18-II
;
A. 17-11 ; V. 1, 5

;
C. 9 -f- 8;

vertebrjBl6-f-16=32. CcecalltoU. Body oblong, compressed, not greatly

* Another fish of this group, apparently allied to Escolar has been mentioned us Tlii/rsHi-N niger,

POXY.
Known only from a fragment of the tail of a specimen weighing about 100 pounds. Caudal

peduncle witli a distinct keel. Scales thin, smooth, and roundish, not spinous. Color every-
where intense black. Last rays of dorsal apparently detached. Flesh white, exquisite in

flavor, as in J{i;-ttii<s y
,,v//..sw<. Havana. (Poey.) Thrown on shore by a storm. This L-> proba-

bly not a Thyrsites, nor a Bipinuula, as the caudal peduncle has no keel in either genus, (niger,

black.)
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elongate. Head large, compact, plain, with flat and even sides, clumsier

than in Promethichthys, the lower jaw being very strong. Top of head

broad and flat. Mouth very large, the gape extending beyond middle of

eye ;
teeth strong, some of the anterior canine-like. First dorsal low, the

spines slender; second dorsal and anal high in front. Caudal large,

broadly forked. Pectorals small, ventrals smaller. Skin apparently
smooth and scurfy in appearance, harsh and stiff to the touch. Skin cov-

ered with small, irregular, cycloid scales and also rows of glassy forked

prickles in quincunx, the structure of these complicated and peculiar;
each one X-8aaPe(i or X'shaped, with 2 points and 2 or 3 roots. Color

purplish brown, darker above and with blackish patches ;
inside of mouth

dusky. Tropical parts of the Atlantic in deep water. Abundant in deep
water about Cuba and the Madeiras, frequently taken in the Mediterra-

nean, two specimens, 4 and 6 feet long, taken off the Grand Banks of New.
foundland. Found in 300 to 400 fathoms. It reaches a weight of 100

pounds and is valued as food. " The Cuban fishermen go 'a-scholaring'

('a escolarear '), after the fishing for the spearfish has ceased and before

that for the red snapper begins." The flesh is white and flaky, but soft

and insipid in the Madeiras, according to Lowe, where its extreme oili-

ness makes it unwholesome, (pretiosus, precious.) (Eu.)

Ruvellus pretiosus, Cocco, Giornale di Scienze per la Sicilia, xiii, 21, 1829, Messina.

Tetragonurns simplex, LOWE, Proc. Zool. Soc. Lond., 143, 1833, Madeira,
Rovelus ternminl-U, CANTRAINE, Giorn. Sci. et Litt. Pisa, 1833, Malta; fide POEY.

Thyrsiles acanthoderma, LOWE, Proc. Zool. Soc. Lond., 1839, 78, Madeira.

Thyrsites scholaris, POEY, Memorias, i, 372, 1851, pi. 32, fig. 1, Havana.

Thyrsites pretiosus, GUNTHER, Cat., 351, 1860.

Aplurus simplex, LOWE, Trans. Zool. Soc. Lond., II, 1841, 180.

Rovettus temmirikii, VALENCIENNES, in WEBB & BERTHELOT, Poiss. Canar., 52, plates.

Acanthoderma timmin'ii, CANTRAINE, Journ. Ac. Sci. et Belles-Lettres, Bruxelles, 1835, x, pi. 1.

398. EPINNULA, Poey

Epinnula, POEY, Meinorias, I, 369, 1854, (magistrate) .

Body fusiform, somewhat compressed, moderately elongate, covered

with minute thin scales. Lateral line present, double. Dorsal fins con-

tiguous, barely connected, the spines well differentiated. Ventrals I, 5.

No finlets. Tail not keeled. Deep waters of the Atlantic. (Name short-

ened from epinnulatus, without finlets.)

1269. EPINNTJLA MAGISTBALIS, Poey.

(DOMINE.)

Head 3
; depth 5. D. XV-I, 16

;
A. Ill, 13

;
V. I, 5

;
P. 15

;
C. 8+ 7

;
B.

7
;
coeca 10. Body moderately elongate, compressed. Maxillary reaching

middle of eye; eye large, about 2 in snout; opercular point soft; first

dorsal low, depressible in a groove ;
anal beginning but little behind

second dorsal. Caudal forked, the lower lobe shorter; pectorals not fal-

cate
; ventrals half smaller, under lower angle of pectoral. Intestinal

canal straight. Head about as in Euvettus, the mouth large ;
the maxil-

lary nearly half head
;
lower jaw projecting ; premaxillaries bordered
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with aii external series of sharp teeth
;
about 2 large compressed canines

on each side in front
;
one on each side near tip of low jaw ;

lower teeth

otherwise smaller. Scales small, caducous. Upper lateral line very high,

parallel with Lack
;
lower joining it behind the shoulder, thence curving

downward, following outline of belly. Intestinal canal short. Bluish,
darker above, silvery below. (Poey.) Two specimens known, one taken
near Havana in 1853, 3 feet long, the other obtained by the Albatross in

1885. (Magistral-is, master; in Spanish, Domine; in reference to its resem-
blance to the scholar, Escolar, Ruvettus pretlosm.)

Epiunula magixtrulia, POEY, Memorias, i, 369, 1851, Havana; GUNTHEH, Cat., n, 349, 1860; GOODE
& BEAN, Oceanic Ichtbyol., 198, 1895,

399. NEALOTUS, Johnson.

Nealotus, JOHNSON, Proc. Zool. Soc. Lood., 1865, 434, (tripes).

Body elongate, much compressed, incompletely covered with delicate

scales. Cleft of mouth deep. Small teeth in jaws and on palatine bones
;

none on vomer. First dorsal (composed of about 20 spines) continuous,

extending to the second
;
finlets behind dorsal and anal

;
a dagger-shaped

spine behind vent. No keel on tail. Caudal fin well developed. Ven-
trals reduced to a spine each. Seven branchiostegals. Deep seas

;
one

species known, (vedhuroc;, newly caught.)

1270. NEALOTUS TRIPES, Johnson.

Head 4
; depth 9

; eye 5
;
snout 3. D. XXI, 19 + II

;
A. 18, III

;
P. 13

;

V. 1. Body very elongate, with a few large, deciduous, simple scales of

delicate structure here and there upon its surface. Head flattened above,
concave in interorbital region, with 4 low ridges, the inner pair of which
inclose an elongate, diamond-shaped space; lowerjaw longest. Eye round,
lateral

; opercle with 2 obtuse projections behind, separated by a notch.

Spinous dorsal inserted in front of root of pectoral, its height slightly

greater than half that of body ;
its length less than half that of body,

placed in a groove ;
the second dorsal placed close behind first, not so

high and less than half as long. Pectoral origin under angle of opercle,

its length equal to that of second dorsal fin. Spines representing ventrals

inserted close together under hinder part of roots of pectorals, their length
about i height of body. These spines are longitudinally grooved, and each

appears to consist of 2 or 3 spines coalesced together. Vent very slightly

postmedian ;
a flat, dagger-shaped spine, longitudinally grooved, half as

long as height of body, inserted close behind vent. Anal fin inserted

behind this spine at a distance about equal to its length, and opposite

to, but rather shorter than second dorsal. Caudal fin deeply furcate.

Lateral line descends obliquely from above opercle to middle of length of

fish, and then continues with a gentler obliquity along posterior part of

body to tail, where it is inserted at 1 distance from ventral to dorsal out-

line. (Goode & Bean.) Two specimens known, one from Madeira, the

other taken by the Challenger between the Bahamas and Bermudas, (tripes,

3-footed, the 2 ventral spines and the anal spine forming a tripod.)
Nealotus tripes, JOHNSON, Proc. Zool. Soc. Lond., 1865, 434, Madeira,

F, N. A. 57
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400. PROMETHICHTHYS, Gill.

(CONEJOS.)

Prometheus, QUOY & GAIMARD, MS.

Prometheus, LOWE, Trans. Zob'l. Soc. London, n, 181, 1841, (atlanlicus) ;
name preoccupied.

? Dicrotus* GUNTHER, Cat., n, 349, 1860, (armatus).

Promethichthys, GILL, Mem. Nat. Ac. Sci., vi, 115, 123, 1893, (atlanticus; substitute for Prometheus

of LOWE).

Body elongate, slender, fusiform
;

mouth large, with two strong
canines in front of each jaw ; spinous dorsal long, contiguous to the soft,

which is rather high; two finlets above and two below; pectorals com-

paratively low
;
caudal without keel

;
ventrals represented by a pair of

minute spines; no dagger-shaped spinebehind vent. Preoperculum unarmed

except in young. Lateral line descending in an oblique line, undulat-

ing below the front of the spinous dorsal. Scales very minute, smooth.

Voracious fishes of the open seas, reaching a moderate size. (Trpo/uydr/s,

wary; /;p%f, fish.)

a. Head short, 4 in length ; depth 7. PROMETHEUS, 1271.

aa. Head longer, 2% in length ; depth 6. PARVIPINNIS, 1272.

1271. PROMETHICHTHYS PROMETHEUS, Cuvier & Valenciennes.

(RABBIT FISH ; COELHO
;
CONEJO

;
BERMUDA CATFISH.)

Head 4
; depth 7. D. XVIII-19 or 20-11

;
A. 16-11

;
V. I

;
vertebra 30 +

14= 44. Body elongate, compressed throughout, nowhere carinate. Head
smooth

; eyes prominent, the space between them flat, with a shallow

median groove. Mouth large, the gape about reaching middle of eye.

Both jaws with an outer row of about 25 short, strong, compressed

triangular teeth; anterior canines similar but much stronger; vomer
toothless

; palatines with fine close-set teeth. First dorsal low, its spines

weak, with fragile membrane; second dorsal high; caudal forked. Ven-

trals reduced to two small blunt scale-li'ke spines, much larger in the

young, where minute rays are also present. Lateral line abruptly bent

downward under front of dorsal, without dorsal branch. Scales minute,

apparently wanting; vertical fins with rudimentary scales. Uniform

deep coppery brown in life, with metallic iridescence, with some blackish

cloudings ;
fins more or less dusky. Tropical islands of the Atlantic, in

deep water
;
west to Cuba and the Bermudas

;
not very common. (Lowe. )

* The generic name, Dicrotus, was given to a very young fish, Dicrotus armatm, GUNTHER, from
unknown locality. The characters of Dicrotus are those of larval Gempylinse and Thyrsitinse.
In these larvaa the ventral spines are elongate, the preopercle armed with spines, the finlets con-
nected with the body of the fin, the anal spines more developed, and the body short. Liitken
regards Dicrotus armatus as the young of Promethichthys prometheus, in which case the name
Dicrotus (fiucporo?, two-oared), would supersede Promethichthys. The description of Dicrotus,
however, applies better to Promethichthys prometlwides (Bleeker), an East Indian species having
D. XVIII-II, 15-11, A. II, 14, II, and two lateral lines. This species apparently belongs to
a different genus from Promethichthys prometheus. For this latter genus, the name Dicrotus should
be retained.
The following is the generic description of Dicrotus: "Body rather elongate, compressed;

cleft of mouth wide. First dorsal continuous, with the spines of moderate strength, and
extending on to the second; finlets none. Ventral reduced to a long, crenulated spine. Pre-
operculum with several spines at the angle. Body naked. Several strong canines in the jaws ;

minute teeth on vomer and palatine bones. No keel on tail. Seven branchiostegals. Pseudo-
branchiae present. (Gunther.) Fin rays D. XVIII, 18 ;

A. II, 16; V. I, in Dicrotus armatus.
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" This fish, the ' Coelho ' or Rabbit Fish of Madeira, lives habitually at

the bottom, and is taken at most seasons at a depth of from 100 to 300

or 400 fathoms, and in the summer months, according to Lowe, it is gen-

erally one of the commonest and cheapest fishes in the market, where it

is sold in bundles, chiefly to the Portuguese. It breeds in August and

September, and attains a length of li to 2| feet. It is a very wary fish,

its name of rabbit fish being due to its habit of snapping off bait. Sev-

eral specimens were obtained in Bermuda in 1877 by Dr. Goode. The
fishermen obtain it at a depth of 60 to 100 fathoms, and it is known to

them as the ' Catfish.'" (Goode & Bean.) (Prometheus, a classical name

"par une allusion facile d saisir.")

Gempylus prometheus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vin, 213, pi. 5222, 1831, St.

Helena.

Gempylus solandri, CUVIER & VALENCIENNES, I. c., vin, 215, 1831, New Holland
;

after

SOLANDER MS.

Gempylus prometheus, VALENCIENNES, Ichth. lies Canaries, 51, pi. 11.

Prometheus atlanlicus, LOWE, Trans. Zob'l. Soc. London, 11, 181, 1841, Madeira.

Promethichthys attentions, GOODE & BEAN, Ocean. Ichth., 200, 1895.

We provisionally associate with Promethichthys, the fish called Dicrotus

parvipinnis by Goode & Bean, the very young or larva of some unknown

species. If the small number of dorsal and anal rays is permanent, this

species would form a new genus, between Promethichthys and Gempylus,
the small soft dorsal and anal marking a transition toward the Lepidopidce.

1272. PROMETHICHTHYS PARVIPINNIS (Goode & Bean).

Head 2i ; depth 6
; eye 6

; height of tail 2 in eye. D. XXI, 11
;
A. II,

8 ; P. 12
;
V. I, 1, or I, 2. Upper jaw reaching vertical from front of

orbit. Three large fangs in upper jaw, a large fang near tip of lower jaw,
and 8 smaller teeth. Three weak, diverging spines on the border of pre-

operculum. Dorsal originating at a distance behind eye about equal to

li times length of eye, or about over middle of operculum ; spines all

serrated, the first 5 about equal ; they diminish gradually in size from fifth,

and the last is only about i as long as eye. The ventral origin is under

the sixth dorsal spine ;
the spine strongly serrated, its length equal to

that of ninth dorsal spine ;
ventral with either a single bifid ray or 2

simple rays. Color silvery ;
caudal peduncle and top of back at base of

dorsal brownish. Western Atlantic; Albatross stations 2537,2542, and

2601; about 40 N., 70 W.; known only from larval specimens, (parvus,

small
; pinna, fin.)

Dicrottis parvipinnis, GOODE & BEAN, Oceanic Ichthyology, 201, 1895, Gulf Stream.

401. GEMPYLUS, Cuvier & Valenciennes.

(SNAKE MACKERELS.)

Gempylus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vin, 207, 1831, (serpew).

I.i-nniisoma, LESSON, Voyage Coquille, Poissons, 160, 1826, (thyrsitoides).

Zyphothyca, SWAINSON, Nat. Hist. Fishes, 11, 1839, 239, (coluber).

Body very much elongate, compressed, and band-shaped, approaching
the form of Lepidopus. Head long, pointed anteriorly, the lower jaw
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projecting, the anterior teeth in upper jaw very long, canine-like. Scales

minute or obsolete. Spinous dorsal very long, of about 30 spines ;
soft

dorsal low, but with a distinct lobe, similar to anal and both followed by
5 to 7 finlets. Veiitrals I, 5, but extremely minute. Caudal fin rather

small, well forked. Lateral line single, arched anteriorly. Vertebrae

28 -|-25=:53. Air bladder present. Young having the " Dicrotus" form,
with large head, spinous ventrals, and spinigerous preopercle. Deep sea.

(Gempylus, an old name of some Scombroid fish.)

1273. GEMPYLUS SERPENS, Cuvier & Valenciennes.

HeadSi; depth 17. D. XXX-1, 13-V : A. II-1, 11-VII ;
V. I, 5 ;

vertebra

28 + 25= 53. Eye 7 in head. Maxillary nearly reaching front of pupil.

Eachjaw with a series of compressed, triangular, trenchant teeth; about

6 long canines in front ofjaws, some of these with an emargination, as in

Sphyrcena'j palatines with a row of small teeth, none on vomer
; usually

a single canine at tip of lower jaw. Lateral line straight except anteriorly.

Dorsal spines slender
;
soft dorsal and anal small, with numerous finlets.

Pectorals pointed, rather long; ventrals minute. Color dark metallic

blue. Flesh firm. Deep seas; a rare fish, widely distributed, reaching a

length of 3 feet or more, (serpens, a snake.)

Gempylus serpens, CUVIER & VALENCIENNES, Hist. Nat. Poiss., VHI, 207, 1831, Martinique.

Gempylus serpens, GUNTHER, Cat., n, 350, I860.

Gempylus coluber, CUVIEH & VALENCIENNES, I. c., 211, Otaiti.

Gempylus ophidianus, POEY, Memorias, n, 246, 1861, Cuba.

Lemnisoma tJiyrsitoides, LESSON, Voyage Coquille, 160, 1826.

Gempylus serpens, GOODE & BEAN, Oceanic Ichth., 202, 1895.

Family CXX. LEPIDOPID^.

Body elongate, band-shaped, scaleless
;
dorsal long, continuous or sub-

continuous, without distinct lobe to the soft dorsal
;
anal comparatively

short, preceded by a considerable number of short detached spines ;
no fin-

lets; caudalsmall, but distinct andforked
; pectorals with some ofthelower

rays longest ;
ventrals rudimentary or absent

;
a spine or scute, or pair of

scutes behind the vent. Lateral line conspicuous. Mouth large, the

lower jaw projecting. Teeth very strong, premaxillaries not protractile,

lanceolate in jaws, more or less larger in front
;
no teeth in palatines.

Air bladder present. Gill membranes separate, free from the isthmus;

gills 4, with a slit behind the fourth. Abdominal and caudal vertebraB

numerous, 100 or more. Pyloric coeca in large numbers. Three genera,
and about 5 species ;

similar to the Trichiuridce in habit, but retaining the

caudal fin of the Gempylidce. This group represents successive steps by
which the muscular and free-swimming mackerels become transformed to

band-shaped pelagic surface fishes with many vertebrae. The fins and
tail become degenerate, the teeth more and more highly specialized.

The retention of the rudimentary caudal furnishes a slender character for

the distinction of Lepidopidce as a family from Trichiuridce. (Lepidopodidce,

Gill, Standard Natural History, m, 206, 1885.)
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APHANOPIN*;:

a. Dorsal divided into two portions; front of anal with a dagger-shaped spine behind vent;

ventrals wanting; vertebra 43 + 57 = 100. APHANOPUS, 402.

LEPIDOPIN.T;:

a. Dorsal fin continuous; front of anal without dagger-shaped spine; ventrals reduced to a

pair of scales; body not very slender; head with a crest above.

6. Dorsal rays less than 100; two distinct postanal scutes; ventrals behind base of .pectorals,

c. Head short, high, compressed above to a trenchant edge; jawsequal; profile convex.

EVOXYMETOPON, 403.

oc. Head rather long, with lateral occipital crests converging anteriorly; lower jaw

projecting. LEPIDOPUS, 404.

bb. Body low; head without crest; dorsal rays about 150; one postanal scute; ventrals

below base of pectorals. BENTIIODESMUS, 405.

402. APHANOPUS, Lowe.

Aplianopm, LOWE, Proc. Zool. Soc. Lond., 1839, 79, (carbo).

Body very elongate, band-like, scaleless
;
head long, pointed ;

cleft of

mouth very wide
; jaws armed with strong, lanceolate teeth arranged in

single series and in common alveolar groove; no teeth on palatine; eye

very large; back occupied by a long dorsal fin, divided in two subequal

parts ;
anal spines numerous and feeble

;
a dagger-shaped spine behind

vent
;
caudal well developed, deeply cleft; pectorals moderate, rounded;

ventrals absent
; branchiostegals 7

;
air bladder present. Pyloric append-

dages few. Two species in the deep sea. (a<j>avfa, invisible
; note , foot.)

1274. APHANOPUS MINOR, Collett.

Head about 2f in length of body to vent
; eye about 44 in h^ad. D.

XLI, X + ?
;
B. 11. Eight long teeth in the intermaxillary, the two fore-

most "canines" the longest ;
8 teeth in the lower jaw, a trifle shorter; no

teeth in vorner and the palatine bones. Ventrals none
;
a strong dagger-

shaped spine behind vent. Air bladder present ; pyloric coeca 7. Dark

silvery or steel-colored. Length from tip of snout to vent (in the single

specimen examined) 352 millimeters. One specimen known, from the east

coast of Greenland, 65 N., 31/ W. (Collett.) (minor, smaller.)

Aphanopus minor, COLLETT, Vidensk. Selsk. Forhandl. Christiania, No. 19, 3, 1886, east coast of

Greenland; GOODE & BEAN, Oceanic Ichthyology, 207, 1895.

403. EVOXYMETOPON, Poey.

(TlRANTES.)

Evoxymetopon (POEY) GILL, Proc. Ac. Nat. Sci. Phila., 1863, 228, (ttmiatus).

Body very elongate, band-like; head with the supraocular portion com-

pressed into a trenchant edge, and the upper profile abruptly descending
toward the end of the snout

; eye of moderate size, much below upper

profile. Cleft of mouth wide; teeth lanceolate, in single rows, with

larger ones in front; a series of small teeth on palatines. Fins as in

Lepidopus. One species, (eu, true; 6#-f, sharp; ^TUTTOV, forehead.)



886 Bulletin 47, United States National Museum.

1275. EVOXTMETOPON TjENIATUS, Poey.

(TIRANTE ;
TYRANT FISH.)

Head 8 in extreme length ; depth 12
; eye about 6 in head. B. 7

;
D. 87

;

A. 19; C. 17; P. 12. Head oblong, trenchant above, elevated above eyes
for a space considerably greater than diameter of eye, and decurved very

obliquely downward to snout. The first 10 dorsal spines undivided;
the rest split. Color silvery, with about 6 narrow reddish bands, most
distinct behind, the first on the ridge of the back and the fifth along
lateral line. Cuba, in deep water ;

rare. Size small. (Poey.) According
to Drs. Gill and Giinther a specimen probably identical with this was
recorded early in the present century from Scotland by Hoy. (tceniatm,

with ribbon-like stripes.)

Evoxymetopon tematus (POEY) GILL, Proc. Ac. Nat. Sci. Phila., 18G3, 228, Cuba; GILL, Proc. Ac.

Nat. Sci. Phila., 1864, 206; GOODE & BEAN, Oceanic Ichth., 204, 1895.

404. LEPIDOPUS, Gouan.

(FROST-FISHES.)

Lepidopus, GOTTAN, Hist. Nat. Poiss., 185, 1770, (gouani).

Vandellius, SHAW, Genl. Zool., iv, 199, 1803, (lusiianicus).

Sarcina, RAFINESQUE, Car. Nuo. Gen. Sic., 20, 1810, (argyrea).

Ziphotheca, MONTAGU, Werner Mem., i, 82, 1811, (tetradens).

Body very elongate, band-like, scaleless; head pointed, with lateral

occipital crests converging anteriorly ;
cleft of mouth wide, the jaws

being armed with strong lanceolate teeth in a single series, larger ones in

front
;
a series of minute teeth on the margin of the palatines. Nodules

oblique. Eyes large. Along the whole of back one single dorsal fin
;

anal spines numerous, but minute or hidden beneath the skin
;
no post-

anal spines; caudal well developed; ventral fins rudimentary, inserted

behind pectorals. Two postanal scutes. Eight brauchiostegals ;
air

bladder present. Pyloric coeca somewhat numerous. Surface fishes of

the open sea, readily chilled by cold weather, hence the name frostfish.

(AeTuj, scale
; TTOVS ,

foot. )

1276. LEPIDOPUS CAUDATTJS (Euphrasen).

(FROSTFISH; SCABBARD FISH.)

Depth 15i; D. 102 to 104; A. 24 or 25. Coeca 23; vertebrae 41 + 71= 112.

Body very elongate, band-like
;
cleft of mouth wide. One single dorsal

fin extending whole length of the back
;
caudal well developed ;

ventrals

reduced to a pair of scales
;
anal spines numerous, but minute or hidden

beneath the skin
;
no scales. Several strong teeth in jaws ;

teeth on pal-
atines. No keel on tail

;
8 branchiostegals ;

air bladder present ; pyloric

appendages in increased number. Pelagic, occasional in the Atlantic,
from Norway to South Africa and New Zealand. In New Zealand it

comes to the surface periodically in great numbers to deposit its spawn.
Length 5 or 6 feet. A specimen taken by John Xantus at Cape San Lucas

;

not otherwise known from American waters, (caudatus, tailed.) (Eu.)
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Trichiim** t;in<l,,iH*, Kri-iiuASEN, Stockh. K. Vet. Ac. Nya Handl., 52, pi. 9, fig. 2, 1788.

L>'i>i<liMs yoiiaiti, BLOCK & SCHNEIDER, Syst. Ichth., 239, 1801.

TriclniirHn.jlmlins, HOLTEN, Kiiibenh. Skri. v, Nat. Selsk., v, 23, 1802.

TricJiinnm cHsi/onin*, VANDELLi, Ac. Sci. Lisb., 1797, Lisbon.
rmM/iKs litsitiiHiciis, SHAW, Gen. Zool., iv, 199, 1803, Portugal.
Lfi>i<!oj>x* p*"' 1

, Eisso, Ichth. Nice, 148, pi. 5, 1810, Nice.

'/il>,,t!'c<i telradens, MONTAGU, Werii. Mom., i, 82, pi. 2 and 3, 1811, Great Britain.

Li'piilopus argyreus, CUVIER & VALENCIENNES, Hist. Nat.Poiss., vm, 223, 1831, France.

Lepidopus caudalus, GI'NTHEK, Cat., n, 344, 1860; GOODE & BEAN, Oceanic Ichth., 203, 1895.

405. BENTHODESMUS, Goode & Bean.

BeiUliodesmtts, GOODE & BEAN, Proc. U. S. Nat. Mus., iv, 1881, 380, (elongatus).

Body naked, much compressed, attenuate, tapering gradually from vent

to base of caudal
;
caudal peduncle very slender, supporting a small but

well-developed caudal fin
;
vent considerably nearer head than to tail.

Lateral line simple, in a deep, wide furrow, nearly straight, in front of

the vent gradually ascending to the scapular region. Head compressed,
its upper profile nearly horizontal

;
snout gibbous near its end, as in Lepi-

dopus. Top of head very flat, concave between the eyes, with no occipital

crest
;
interorbital ridges not elevated. Eyes large, slightly postmedian.

Operculum oblong, reaching a little beyond the* base of the pectoral fin.

Nostrils horizontal, in front of the eyes. Supramaxillary not extending
to vertical from front of eyes ;

lower jaw with stout cutaneous appendage.
Three very long, simple, compressed teeth on each intermaxillary in front

;

outside of these a few minute teeth, and behind them a row of large acic-

ular teeth
j
lower jaw with a single row of moderately large acicular

teeth, more numerous than in the upper jaw, largest in the middle of the

jaw j palatine teeth minute. Dorsal fin beginning above the operculum,

nearly uniform in height throughout its entire length, and continuous

almost to the caudal
; rays very numerous, 150 or more. Anal beginning

near the vent, preceded by a single scale-like appendage ; spines very
numerous (numbering with the rays about 100) all except about 30 being

spines, minute and almost hidden
;
a short fin posteriorly ;

caudal small,

normal, forked; pectoral inserted almost horizontally, with lower rays

longest, and its upper outline rounded
;
ventral fins represented each by

a minute scale-like spine, inserted below the origin of the pectorals.

Pseudobranchia> present; gills 4, a slit behind the fourth; gill rakers

short and spiny, in a single series on the first and second arches, almost

obsolete on the third and fourth. Deep-sea fishes
;
two species known.

(ptvQoc j deep ; dea/ibf, band.)

1277. BEXTHODESMUS ATLANTICUS, Goode & Bean.

Head 7|, its greatest width 6 in length ; depth about 4
;
snout 2. D.

154
;
A. 100

;
P. 12

;
V. 1, 1. Body attenuate, its height at vent 4 in head, its

width i of its height at the point mentioned
; length of caudal peduncle

half of greatest height of body ;
least height of tail i width of inter-

orbital area; width of interorbital area (on the bone) 4 in head. Upper
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jaw not reaching vertical from anterior margin of eye, and equaling post-

orbital portion of head
;
lower jaw about twice greatest height of body ;

mandibular tip nearly 3 in eye. Eye slightly postrnedian, the orbital diam-

eter equaling half length of snout. Besides the 3 long teeth, there are on

each intermaxillary 8 or 9 of moderate size
;
on one side many small inter-

mediate teeth are present; the number of teeth in the lower jaw varying
from 13 on the one side to 21 on the other. Gill rakers 13, the longest
about 2 millimeters

;
about the same number on second arch, while on

the third there are but 6 or 7 very small ones, and present only in the

angles, while in the fourth there is about the same number, very incon-

spicuous. Origin of dorsal above middle of opercle, and at a distance

from the snout equaling twice length of snout
;
anal fin composed of

about 100 spines and rays. Owing to the mutilation of the specimen it is

impossible to determine how many there are of each, but there are sup-

posed to be about 28 rays, normally united by a membrane into a fin.

Caudal also imperfect but the middle rays are seen to be about half as

long as the remnants of the external rays ;
the fin supposed to resemble

in shape that of Lepidopus caudatus] pectoral originating under tip of

opercular flap, its outline rounded above instead of einarginate, as in

Lepidopus caudatus
;
its longest ray equaling postorbital part of head

;

ventrals originating at a distance from the snout equaling that of base of

pectorals from same point, rudimentary, and represented by minute scutes,

the length of which is 3i millimeters, or about half interorbital width.

Coscal appendages 8 in the specimen examined ; some, however, may have
been lost, the abdominal viscera having been partly digested by the hali-

but in the stomach of which it was found. Color uniform silvery, with
traces of dark color upon head and tail. Length 35 inches. One speci-

men taken from the stomach of a halibut caught on the western edge of

the Grand Bank of Newfoundland in 80 fathoms. (Goode & Bean.)

(atlanticus, Atlantic.)

Benthodesmm elongatus, GOODE & BEAN, Proc. U. S. Nat. Mus., iv, 1881, 380-3; not of CLARKE, the

original elongatus being from New Zealand; JOEDAN & GILBERT, Synopsis, 910, 1883.

Benthodesmus allanticus, GOODE & BEAN, Oceanic Ichth., 205, 1895, Grand Bank.

Family CXXI. TRICHIUKHXaE.

(THE CUTLASS FISHES.)

Body extremely elongate, band-shaped, naked, tapering to a point, the

ventral fins imperfect or wanting and the spinous and soft parts of the

dorsal fin not differentiated. Mouth wide, the jaws armed with strong

unequal teeth. Premaxillaries not protractile. PseudobranchisB present.
Gills 4, a slit behind the fourth

; gill membranes separate, frep from the

isthmus
;
lateral line present ;

dorsal fin very long, low, usually continu-

ous, the rays all similar. Caudal fin absent
;
anal fin very long and low,

scarcely rising above the surface of the skin. Ventrals thoracic, rudi-

mentary (Eupleurogrammus) or wanting. Vertebrae in greatly increased

number, about 160. Air bladder present. Pyloric cosca numerous.
Genera 2, species about 6. Surface fishes of the tropical seas. Very
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close to the Lcpidopida' and GempylidcK, differing from the former chiefly

in the absence of the caudal fin, the last stage in the progressive reduc-

tion of parts seen in these groups. (TrichiuridcK, part, Gimther, Cat.

Fishes, 346.)

a. Ventral fins wanting. TEICHIURUB, 406.

406. TRICHIURUS, Linnaeus.

(HAIRTAILS.)

Trichiunifi, LlNN.Ers, Syst. Nat,, Ed. X, 246, 1758, (lepturm).

Gymnogaster, GBONOW, Mus. Ichth., i, 17, No. 47, 1754, and Zooph., i, 136, 1763, (lepturus).

Enchelyopits (KLEIN) BLEEKER, Mem Poiss. Guin., 9, 73, 1862, (lepturus).

Lt'j>(ui-tt* (ARTEDI) GILL, Proc. Ac. Nat. Sci. Phila., 1862, 126, (argenteus).

Body extremely elongate, band-like, the tail very slender, tapering to

a fine point, without caudal fin. Head long, with a very wide mouth,
the jaws armed with unequal and very strong teeth

; upper jaw with

about 4 long, strongly compressed barbed teeth
;
teeth on the palatines,

none on the vomer. Lower jaw longest, preorbital covering cleft of

mouth posteriorly. Dorsal fin single, low, occupying the whole of the

back, the spines not distinguishable from the soft rays ;
anal very long,

its base more than half the length of the body ; composed of detached

spines, which are very short, nearly hidden in the skin, the anterior

directed backward, the posterior forward; ventral fins wanting; pec-

torals small. No scales. Lateral line decurved, concurrent with the

belly. Vertebrae 39 -(- 120, ribs excessively frail. Color silvery. Voraci-

ous fishes of the high seas
; reaching a considerable size, (rpixiov, a little

hair
; ovpd, tail.)

1278. TRICHIURUS LEPTURUS, Linnams.

(CUTLASS FISH
;
SCABBARD FISH

;
SILVERFISH ; SABLE ; SAVOLA.)

Head about 7i; depth about 16; eye 2 in snout. D. 135
;
A. about 100;

snout long and pointed, about as long as pectoral ; maxillary reaching

nearly to pupil, concealed by preorbital. Uniform bright silvery ;
dorsal

dark-edged. Warm seas, chiefly of the western Atlantic, north to Vir-

ginia; occasionally in Lower California (Streets); common in the West

Indies, swimming near the surface, where it becomes benumbed with the

slightest cold.* (AeTrrof, slender
; ovpd, tail.)

TricJtiurits lepfimts, LIXNJKUS, Syst. Nat., Ed. x, 246, 1758, America; after Lepturus of ARTEDI;

CUVIER & VALENCIENNES, Hist. Nat. Poiss., vm, 237, 1831; GUNTHER, Cat., n, 346, 1860;

STREETS, Bull. U. S. Nat. Mus., vn, 46, 1877; JORDAN & GILBERT, Synopsis, 422, 1883.

Trichiurm argenteus, SHAW, Gen. Zool., iv, 90, pi. 12, 1803, after Linnaeus.

Lepturus leplurus, POEY, Enumeratio, 94, 1860.

* "A commercial fishery of considerable importance exists at Jamaica. This species enters

the estuary of St. John's River, in Florida, and lias been known to leap into lowboats. Lin-

naeus wrote of it in 1758: 'Totus argentous exilieus ex aqua saipe in cymbam.'" (Syst. Nat.,
Ed. x, i, 246.) (Goode.)
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Family CXXII. ISTIOPHORID.E.*

(THE SAILFISHES.)

Body elongate, much compressed, covered with elongate scutes
;
bones

of upper jaw consolidated into a sword, which is roundish on the edges
and spear-like, shorter than in Xiphias. Jaws with small, persistent

granular teeth. Ventral fins of 1 or 2 rays each, attached to a pelvic
arch

;
dorsal single, or divided into 2 contiguous portions, the first much

longer than the second, the fin rays distinct, the first rays of dorsal dis-

tinctly spinous ;
anal divided, last rays of dorsal and anal suctorial

;

caudal peduncle with 2 fleshy crests or keels. Vertebrae 12 + 12=24,
elongate, hourglass-shaped; neural and haemal spines flag-like; ribs well

developed. Air bladder very large, sacculate, of numerous separate
divisions. Intestine short, straight. Gills reticulated as in Xiphias.
Two genera, with about 5 species, oceanic, similar in character and
habits to the swordfishes, but smaller in size. This group represents a

younger stage in the development of Xiphias, and is intermediate between
the latter and the Scombroid stock, from which both are derived. The

gaps are wide in the series Scomber'omorus, Acanthocybium, Istiophorus,

Tetrapturus, Xipliias, but the natural sequence seems evident. Several

fossil genera of sailfishes are recorded. Other forms are apparently inter-

mediate between them and the mackerels.

a. Ventral rays 2 or 3; dorsal very high, undivided. ISTIOPHORUS, 407.

aa. Ventral rays united into 1; dorsal low, divided in the adult. TETRAPTURUS, 408

407. ISTIOPHORUS, Lace-pede.

(SAILFISHES.)

Istiophorus, LACEPEDE, Hist. Nat. Poiss., in, 374, 1802, (gladifer
== gladius).

Histiophorus, CUVIER & VALENCIENNES
;
amended spelling.

Makaira, LACEPEDE, Hist. Nat. Poiss., IV, 688, 1803, (nigricans).

Mach&ra, CUVIER; amended spelling.

Macaria, NARDO, Isis, xxvi, Col. 418, 1833; amended spelling.

Notislium, HERMANN, Observ. Zob'l., 305, 1804, (gladius).

Zandurus, SWAINSON, Nat. Hist. Fish., n, 239, 1839, (indicus= gladius).

Body slender, much compressed, covered with elongate scales. Numer-
ous small teeth on the jaws and palatines. Ventral fins present, of 2 or

3 rays; dorsal fin extremely high, continuous, as in the young of Tetrap-
turus and Xiphias; the rays very numerous, none being aborted, the

height of the first much greater than that of body ;
anal fin divided.

Air bladder sacculate
;
intestine short, nearly straight. Sword usually

shorter and less flattened than in Xiphias, the edge more rounded, the

lower jaw more developed. The skin is also rougher. Large fishes of

the warm seas
;
the number of species uncertain, probably several.

(lariov, sail; </>opw, to bear.)

*For a detailed account of the Isliophoridie and Xipldidse see Goode, Proc. U. S, Nat. Mus.,
1881, 415.
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1279. ISTIOPHORUS NIGRICANS (Lacepede).

(SAILFISH ;
SPIKEFISH

;
BOOHOO

; GUEBUCU ;
VOILIER

;
AOUJA VOLADORA

;
AGUJA PRIETA.)

Head 2| (3i in length with caudal) ; depth about 6. D. XLI-7
;
A. 9-7.

Longest dorsal spine total length of head. Ventrals \\ in head
; pec-

torals 3; caudal lobes If. Snout, from eye, 2* times length rest of

head
;
lower jaw 3i in head. Front of eye nearly midway between tip

of lower jaw and edge of opercle. Interorbital space broad, flattisb,

1? in postorbital part of head. Maxillary reaching to slightly beyond
eye, which is 2| in postorbital part of head and 10 in snout. Sword nar-

row, regularly tapering, depressed, its upper and lower surfaces both

rounded, its edges blunt and rougher than its upper side. For its entire

length it is nearly twice as broad as deep. Breadth of snout at the mid-

dle point between its tip and the eye 25 times in its length from the eye.

Bluish black, paler below
;

dorsal dusky bluish
;
its membranes with

many nearly round black spots, from \ to i diameter of orbit. Length
of specimen described (obtained by Dr. Jordan at Key West) 6 feet.

West Indies and warmer parts of the Atlantic, north to Key West and
France

;
rather common about the Florida Keys ; stragglers taken at

Newport and Savannah
; very rare in Europe. Differing from the East

Indian Istiophorus yladius in the longer and slenderer sword and in the

shorter dorsal fin. (Eu.)

Mtikaira nigricam, LACEDEDE, Hist. Nat. Poiss., iv, 688, 1803, Rochelle; from a drawing by M.
TRAVERSAY.

Xiphias makaira, SHAW, Gen'l. Zool., iv, 104,1803, Rochelle; after LACEPEDE.

Histiophorm americanus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vm, 303, 1831, Brazil;
after Guebucu of MARCGRAVE.

f Histiophorus pulchellus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vm, 305, 1831, Eastern

Atlantic, north of Cape of Good Hope.
Skeponopodus guebucu, NARDO, Isis., xxvi, Col. 416, 1833, Brazil; after MARCC.RAVE.

408. TETRAPTURUS, Rafinesque.

(SPEARFISHES.)

Tetrapturus, RAFINESQUE, Tndice d'lttiol. Sicil., 30, 1810, (belone).

Skeponopodus, NARDO, Isis., xxvi, Cols. 416, 419, 1833, (typus).

Body much compressed, covered with rudimentary embedded scales
;

sword rounded on the edge ;
caudal keel double

;
small teeth in the jaws

and on the palatines ;
ventral fins represented each by a single spine ,

dorsal fins separate in the adult, part of the middle rays being aborted,

not greatly elevated, their height not greater than the depth of the body.

Air bladder sacculated. Vertebra? 12 + 12. Intestine short, nearly straight.

Pyloric coeca very numerous. Large fishes of the deep seas. They swim

in deep water, according to Poey, and pass Cuba in pairs in summer

bound for the Gulf of Mexico. Males smaller than females, (rerpa-, four;

Trrepov, wing; ovpd, tail, from the wing-like caudal keels.)

a. Body rather Blender, the height of dorsal in adult more than half depth of body; caudal

moderately forked. IMPERATOU, 1280.

aa. Body robust, the height of dorsal barely half depth in adult; caudal very widely forked.

AMPLUS, 1281.
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1280. TETRAPTURUS* IMPERATOR (Bloch & Schneider).

Tetrapturus indicus, CUVIEK & VALENCIENNES, Hist. Nat. Poiss., vnr, 286, 1831, Sumatra; on a

figure by Banks.

Tetrapturus herschelii, GRAY, Ann. Nat. Hist., i, 313, 1838, Table Bay, Cape of Good Hope.
Histiophorus herschelii, GUNTHER, Cat., 11, 513, 1860.

Histiophorus breviroslris, GUNTHER & PLAYFAIR, Fish. Zanzibar, 53, 1866, Zanzibar.

Tetrapturus herschelii, LUTKEN, Spolia Atlantica, 441, 1890.

(BILLFISH ; SPEARFISH ;
AQUJA BLANCA

;
AGUJA DE PALADAR.)

Head (to end of upper jaw) 2| ; depth 7 to 8. Length of caudal lobes

4. D. Ill, 39-6
;
A. II, 13-6. Nape elevated, the greatest depth of body

opposite the opercle. Eye midway between opercle and tip of lower jaw.
Dorsal inserted in front of base of pectorals, its height f to g in depth of

body ;
caudal forked at an angle of 70 to 80 degrees. Dark blue above ;

whitish beneath; tins dark blue. Length 7 feet. Weight 40 to 100

pounds. West Indies
;
not rare on our coast, ranging occasionally north-

ward to Cape Cod. Our species is here considered to be identical with

the form found in southern Europe ;
but no direct comparison has yet

been made, (imperator, emperor). (Eu.)

Xiphias imperator, BLOCK & SCHNEIDER, Syst. Ichth., 93, pi. xxi, 1801, Mediterranean; after

DUHAMEL.

Tetraplnrus belone, RAFINESQUE, Caratteri, 54, pi. 1, fig. 1, 1810, Sicily; CUVIER & VALEN-

CIENNES, Hist. Nat. Poiss., vin, 280, 1831.

Skeponopodus typus, NARDO, Isis., xxvi, Col. 417, 1833, Adriatic.

Tetrapturus georgii, LOWE, Proc. Zo'6\., Soc. Lond., vin, 1840, 36, Madeira.

Tetrapturus albidus, POEY, Memorias, n, 237, 1861, Havana; JORDAN & GILBERT, Synopsis, 420,

1883. v

Tetrapturus lessoni, CANESTRINI, Arch. Zob'l., 259, pi. vn, 1861, Mediterranean.

Histiophorus belone, GUNTHER, Cat., n, 513, 1860.

Tetraptunis imperator, GOODE, Proc. U. S. Nat. Mus., 1881, 417.

1281. TETRAPTURUS AMPLUS, Poey.

(AGUJA DE CASTA.)

Head 2| ; depth 5
; length of caudal lobes 3. D. Ill, 38-7

; A, II, 13-7.

Body stouter than in Tetrapturus imperator, more convex at nape, the

greatest depth behind opercle. Caudal forked at an angle of 90 to 100

degrees. Dorsal inserted rather behind base of pectorals, its height f

depth of body. Length 10 feet or more
;
reaches a weight of 400 to 800

*
If, as Dr. Goode suggests, the species called imperator is confined to the Mediterranean, the

American species may stand as Tetrapturus albidus, r possibly as T. georgii. According to

Liitken there arc but four recognizable species of Istiaphoridee (Histiophorus gladius and graciliros-

tris; Tetrapturus belone and herscheli). He identifies both of the American species of Tetraptunis
with Tetrapturus indicus, Cuvier & Valenciennes. This view is perhaps correct, but, as has been

pertinently observed by Dr. Goode, the identity of the American species called Tetrapturus albidus

and Histiophorus americanus, with their Old-World representatives, is yet unproved, and in many
respects it is desirable to retain the American names until this identity is shown. "To unite

species from widely distant localities, without ever having seen them, is very disastrous to a
proper understanding of the problems of geographical distribution." (Goode, Proc. U. S. Nat.

Mus., 1881, 427.)
Should Liitken's view prove correct, the following synonyms should be added to Tetrapturus

imperator or albidus. We do not see any notable difference between the Amercan form, called

albidus, and the European imperator, and so adopt the latter name for both. We have no
of comparing either with indicus or herscheli.
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pounds. (Poey.) West Indies; not very common, and recorded by
Poey only, (ampins, ample.)

Teiraptitrns ampins, POEY, Memorias, n, 243, 1861, Havana; JORDAN & GILBERT, Synopsis, 420,

1883.

Family CXXIII. XIPHIID.E.

(THE SWORDFISHES.)

Fishes of great size, with the body elongate, naked, the young covered

with rough granulations ; upper jaw very much prolonged, forming a

"sword," which is flattened horizontally and composed of the consoli-

dated vomer, ethmoid, and premaxillaries. Teeth wanting in the adult,

present in the young. Dorsal fin long, usually divided, in the adult, con-

tinuous in the young, without differentiated spinous part, both parts

composed of soft rays, the posterior portion much smaller than the ante-

rior and placed on the tail, resembling the second dorsal of a shark
;
fin

rays enveloped in the skin. Anal fin divided in the adult. Caudal

peduncle slender, with a strong-median keel. Caudal fin widely forked

in the adult. Ventral fins entirely wanting; no pelvic arch. Gills of

peculiar structure, the laminae of each arch joined into one plate by reticu-

lations. Gills 4, a slit behind the fourth
; gill membranes separate, free

from the isthmus. Pseudobranchiae present; branchiostegals 7. Air

bladder present ; pyloric cceca very numerous. Intestinal canal long, with

many folds. Air bladder simple, large. Vertebra short, 14+ 12= 26 in

number, the neural and haemal spines normal ;
ribs very few. One species,

an enormous fish of the open sea, rivaling the largest sharks in size and
of immense strength of muscle. Very young or larval individuals differ-

ing much from the adults
;
the fins high, both jaws prolonged into a beak,

and the head armed with long spines. (Xiphiidce, part, Giiuther, Cat., 11,

511, 512.)

409. XIPHIAS, Linnaeus.

(SWOKDFISHES.)

Xiphias, LINNJETJS, Syst. Nat., Ed. x, 248, 1758, (gladius).

Swordfishes without teeth and without ventral fins. Body somewhat

compressed. Dorsal fins 2, the anterior beginning opposite the gill open-

ings, falcate and elevated, its height rather less than that of the body;
second dorsal very small, on the tail, opposite the small second anal. In

the young, teeth are present and the 2 dorsal fins are connected, the fin

being elevated as in the species of Istiophorus. First anal similar to first

dorsal, but smaller, less falcate, and far behind it
; pectoral fins moderate,

falcate. Skin naked, more or less rough, especially in the young, which

have rudimentary scales. Sword flattened and trenchant. Caudal keel

single. Intestines long, sinuous. Air bladder simple. Pelvic arch obso-

lete. Fishes of great size, reaching a weight of 300 to 400 pounds, the

flesh red and rich in flavor, highly valued as food. (t0wf, the ancient

name of Xiphias gladius, from &<oc, a sword.)
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1282. XIPHIAS GLADIUS, Linnaeus.

(COMMON SWORDFISU; ESPADA; ESPADON; EMPERADOR.)

Head about 2i ; depth about 5$ ;
snout 3 in length. D. 40-4

;
A. 18-14;

Vertebrae 14 -f- 12. Cleft ofmouthextending beyond eye. Color dark metal-

lic purplish above, dusky below; "sword" almost black above, below

lighter; fins dark, with silvery sheen. Atlantic Ocean, on both coasts,

most abundant between Cuba and Cape Breton
;
not rare off Cape Cod

and the Newfoundland Banks
;
rather common in southern Europe ;

also

found in the Pacific, occasionally taken about Santa Barbara Islands,*

but not elsewhere recorded from the eastern Pacific. The object of exten-

sive fisheries in the Atlantic, (gladius, sword.)

Xiphias gladius, LINNAEUS, Syst. Nat., Ed. x, 248, 1758, Europe; after Xiphias, of^ARTEDi; BLOCH,

Ichthyologia, pi. 76, 1784; CUVIER & VALENCIENNES, Hist. Nat. Poiss., vm, 255, 1831; GflN-

THER, Cat., n, 511, 1860; STORER, Fishes Mass., 71, 1867; JORDAN & GILBERT, Synopsis, 420,

1883.

Xiphias rondeleti, LEACH, in Wern. Mem., n, 58, pi. 2, fig. 1, 1818, Frith of Forth.

Family CXXIV. NEMATISTIID^E.

(THE PAPAGALLOS.)

Body oblong, compressed, regularly diminishing in height toward the

caudal; the caudal peduncle moderately reduced. Scales cycloid and

small, but conspicuous, arranged in moderately oblique rows above and

less oblique ones below. Lateral line simple and unarmed, scarcely con-

vex anteriorly and not angulated. Head little longer than high, com-

pressed and trenchant above, with the profile strongly decurved from the

dorsal fin to the eyes, the snout oblique. Eyes in the anterior half of the

head, near the snout and the profile. Nostrils double, in front of the eyes.

Suborbital bones low. Opercula unarmed. Mouth rather large, the cleft

very oblique and continued under the eyes. Teeth villiform, small, pres-

ent on the vomer and palatine bones. Branchiostegals 6. Dorsal fins 2,

folding in a deep sheath; the first with 8 very long filamentous spines;
the second low, long ;

anal fin low and oblong, shorter than the second

dorsal and with 1 slender spine, which is attached to the soft rays by
membrane for its whole length ;

caudal fin forked and acutely lobed
;

pectoral fins long, acuminate
;
ventral fins large, inserted under the bases

of the pectorals ;
each with a long, slender, compressed spine contiguous

to the first ray, and with 5 rays, the internal of which is compound, and
has several contiguous branches nearly or quite distinct, thus appearing
like several rays. A single species known, a large, showily colored fish,

found on the Pacific coasts of tropical America. The group is closely

related to the Carangidce, especially to Seriola. It is, however, well distin-

guished by the peculiar development of its anal and dorsal spines and by
the structure of its ventral fins. (Nematistioidw, Gill, Proc. Ac. Nat. Sci-

Phila., 1863.)

*0ne very large specimen was seen by Jordan & Gilbert in 1880, off Anacapa Island; another
taken off Santa Rosa Island, was exhibited at the San Francisco Midwinter Fair in 1894; another
seen near Cerros Island by Thos. C. Williams, December, 1894.
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410. NEMATISTIUS, Gill.

\f>,itii>tii<*, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 258, (pectoral is).

ff Seriolopfim,
* GUICHEXOT, Mem. Soc. Sci. Nat. Cherbourg, xin, 90, 18G8, (carangoides).

This genus is allied to Seriola, from which it differs notably in the devel-

opment of the spinous dorsal and the pectoral fins, the dorsal being com-

posed of 8 very long filamentous spines, the pectorals being falcate,

acuminate, and nearly twice as long as the ventrals. The lateral line is

nearly straight and is not keeled on the caudal peduncle. Ventrals I, 5,

the inner ray much branched to the base so that the number of rays appears
much greater than it really is. One species known

;
a large fish of an

imposing appearance, (vfjf-ia, thread; mr<ov,sail.)

1283. NEMATISTIUS PECTORALIS, Gill.

(FEZ DE GALLO; PAPAGALLO.)

Head 3*
; depth 2^ ; eye 5 in head in young ;

snout 4. D. VIII-I, 27 or

28
;
A. I, 17

;
scales 119. Body oblong, compressed ;

caudal peduncle
slender. Scales very small and inconspicuous ;

lateral line simple and
unarmed. Mouth rather large, very oblique, the cleft continued under

the eyes. Teeth villiform, small. Dorsal fins 2, folding into a deep sheath,

the first with 8 long filamentous spines, the second low and elongate ;

anal fin low, long, but shorter than second dorsal; pectoral fin very long
and falcate. Color plumbeous on the back and opercles ;

sides golden ;

an indigo-blue cross band on the snout, another on the forehead, a third

band from nape to subopercles ;
a broad indigo band from first dorsal spine

to near vent
;
a curved band from sixth dorsal spine downward and across

to base of upper caudal rays; dorsal spines banded with alternate blue

black and white; lower half of pectoral black. Length of adult 4 feet

or more. Gulf of California to Panama, generally common
;
one of the

most stately fishes in our waters, its long rays brightly colored, giving a

striking appearance. Recorded from Cape San Lucas, Guaymas, Piche-

luogo, Mazatlan, Magdalena Bay and Panama, (pectoralis, pertaining
to the pectoral.)

Nemalistius pectoralis, GILL, Proc. Ac. Nat. Sci., Phila., 1862, 259, Cape San Lucas; (Coll.

Xantus); STEINDACHNEB, Ichth. Beitr., iv, 11, 1875; JORDAN & GILBERT, Proc. U. S. Nat.

Mus.. 1881, 277; ibid, 1885, 375; JORDAN, Catalogue, 72, 1885; EVERMANN & JENKINS, Proc.

U. S. Nat. Mus., 1891, 140.

? Seriolophus carangoides, GUICHENOT, Me"m. Soc. Sci. Nat. Cherbourg, xin, 90, 1868, locality

unknown.

Family CXXV. CARANGID^E.t

(THE PAMPANOS.)

Body more or less compressed and often elevated, sometimes naked, or

more usually covered with small, thin, cycloid scales. Head compressed,

*
Seriolophm, according to Guichenot, is distinguished from Seriola in having the dorsal spines

much prolonged and filiform; all the opercular bones covered with scales. D. VIII-I, 30; A. II,

I, 16.

f For an account of the transformations of various members of this family, see Liitken, Spolia

Atlantica, 1880.
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the occipital keel prominent, usually trenchant. Mouth of varying size,

the dentition various, the teeth generally small
; premaxillaries usually

protractile ; maxillary with or without a supplemental bone
; preopercle

usually entire in the adult, in the very young armed with 3 or more

spines. Lateral line complete, anteriorly arched, the posterior part

straight, sometimes armed with bony plates. Dorsal fins more or less sep-

arated, the spinous part rather weak, the spines usually depressible in a

groove; anal fin long, similar to the soft dorsal, always preceded by two
stiff spines, usually separate, but in the young often more or less connected

with the fin or with each other
;
these sometimes disappear with old age,

and sometimes the spLnous dorsal also vanishes
;

often a procumbent
spine before the dorsal fin; ventral fins thoracic, well developed, I, 5;
caudal peduncle very slender, the fin widely forked

; pectoral fins narrow.

Gill openings very wide, the membranes usually not united, free from the

isthmus. Gills 4, a slit behind the last. Gill rakers usually long. Bran-

chiostegals commonly 7. Air bladder present, often bifurcate behind.

PseudobranchiaB large, present in all our genera, sometimes disappearing
with age. (Esophagus unarmed. Pyloric ereca generally numerous.

Vertebra fewer than in the Sconibridce, usually 10 -j- 14= 24 in number.

First superior pharyngeal without teeth; second, third, and fourth sepa-

rate, with teeth
;

lower pharyngeals separate. Coloration generally
metallic and silvery or golden. Genera 29

; species about 200, abounding
in warm seas, often moving northward in summer, like the Scombridce.

They swim swiftly, often with the dorsal fin above the surface of the

water. Most of the species are widely distributed, and nearly all are

valued as food. (Carangidw, part, Giinther, Cat., n, 417-485, 1860, exclu-

sive of certain genera.)

SCOMBROIDIN;E:

a. Premaxillaries not protractile (except in the very young); pectoral fins short, rounded;

soft dorsal similar to anal, both much longer than abdomen; lateral line unarmed.

b. Maxillary without supplemental bone; no pterygoid teeth; scales linear, embedded.

OLIGOPLITES, 411.

aa. Premaxillaries protractile.

b. Anal fin much shorter than soft dorsal, its base not longer than the abdomen.

SERIOLIN^B :

c. Pectoral fin short, not falcate; maxillpry with a distinct supplemental bone.

d. Dorsal spines low and weak.

e. Dorsal and anal.fins without finlets.

/. Membrane of dorsal spines disappearing with age. NAUCRATES, 412.

ff. Membrane of dorsal spines persistent. SEEIOLA, 413.

ee. Dorsal and anal fins each with a detached two-rayed finlet. ELAGATIS, 414.

bb. Anal fin about as long as soft dorsal, its base longer than abdomen.

g. Maxillary with a supplemental bone; lateral line arched anteriorly, usually armed

posteriorly; pectoral long, falcate.

CARANGINJE :*

h. Dorsal outline more strongly curved than ventral outline.

i. Dorsal and anal each with a single detached finlet; body slender.

DECAPTERUS, 415.

* The genera of Caranginze here recognized are all closely allied to Caranx, and the known
species form an almost unbroken series from Decapterus on the one extreme to Selene on the
other. They might well all be reunited with Caranx as Giinther and others have proposed.
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(i. Dorail anil anal without fmlete.

j. Lateral liuo with well-developed scutes for its entire length; body
elongate. TKACHURUS, 416.

jj. Lateral liuo with scutes on its straight posterior portion only (these
sometimes very few and small, especially in those species with the

body much compressed).
k. Shoulder girdle with a deep cross furrow at its junction with the

isthmus, above which is a fleshy projection ; body elongate.

TUACHUUOPS, 417.

kk. Shoulder girdle normal, its surface even; body deeper.
I. Body oblong or more or less elevated, not as below.

w. Teeth of jaws in few series or in one series, unequal, or

at least not forming villiform bands, the outer scries

above usually enlarged, the lower teeth usually uni-

serial.

M. Maxillary very narrow, its greatest width scarcely %
eye; head small; lateral line strongly arched in

front; teeth uniserial, those on palatines and

vomer minute or obsolete. HEMICABANX, -11^

MM. Maxillary broad; head rather large; vomer and pala-

tines with teeth. CARANX, 419.

mm. Teeth of jaws equally small or wanting, forming villi-

form bauds if present; maxillary broad; body com-

pressed; spinous dorsal weak, usually disappearing
with age.

o. Teeth very minute, disappearing in the adult; no teeth

on vomer or palatines; dorsal spines low and weak.

GNATHANODON, 420.

oo. Teeth persistent, in bands; vomer and palatines with

minute teeth.

p. Soft dorsal with none of its rays produced in fila

ments; lateral line nearly straight; body

oblong. CARANQOIDES, 421.

pp. Softdorsal with 1 to 6 rays produced in filaments.

q. Body moderately compressed; spinous dorsal

more or less persistent. CITUI.A, 422.

</</. Body deep, greatly compressed, its edges all

trenchant,

r. Soft dorsal lobe very high, filamentous.

ALECTIS, 423.

rr. Soft dorsal lobe low.

HYNNIS, 424.

II. Body broad ovate, very strongly compressed, its outlines

everywhere trenchant, the anterior profile nearly verti-

cal; scutes almost obsolete. VOMER, 425.

Jjj. Lateral line without any scutes; body short and elevated, strongly

compressed. SELENE, 426.

CHLOROSCOMBRIN/E :

hit. Dorsal outline less strongly curved than ventral; body much compressed, its

outlines everywhere trenchant; armature of lateral line obsolete or

nearly so. CHLOROSCOMBRUS, 427.

TllACHINOTIN/E :

gg. Maxillary without supplemental bone; anal fin similar to soft dorsal, its base much

longer than abdomen; tail unarmed; pectoral short, not fulntte.

. Forehead convex; teeth small or deciduous. TKACIIINOTUS, 428.

* A detailed account of the American species of CarangitUK is given by Jordan & Gilbert, Proc.

U. S. Nat. Mus., 1883, 188-207.

F. N. A. 58



898 Bulletin 47, United States National Museum.

411. OLIGOPLITES,* Gill.

(LEATHER JACKETS.)

Oligoplites, GILL, Proc Ac. Nat. Sci. Phila., 1863, 1G6, (occidentalism saurus).

Body compressed, oblong or lanceolate. Caudal peduncle slender, not

keeled. Head short, compressed, acute. Occipital keel sharp. Mouth
rather large, with small sharp teeth in bands on jaws, tongue, vomer, and

palatines, none on the pterygoids. Jaws about equal, the upper not pro-

tractile, except in the very young, in which it is movable as in other

CarangidcKj maxillary very narrow, without distinct supplemental bone.

Gill rakers rather long. Scales small, linear, and extremely narrow,
embedded in the skin at different angles. Lateral line unarmed. Dorsal

spines rather strong, 3 to 5 in number, nearly free in the adult
;
second

dorsal very long, its posterior rays pencillated and nearly or quite discon-

nected, forming finlets
;
anal rather longer than soft dorsal, much longer

than the abdomen, its last rays forming similar finlets
;
anal spines strong ;

ventral fins depressible in a groove ; pectoral fins very short. Species few,
in the tropical seas of America. (6/Uyof, few

; OTTAITTJS, armed.)
a. Body rather elongate, elliptical, the depth about 4 in length.

b. Maxillary not reaching posterior border of eye; lowest iufraorbital bone usually nar-

rower than the one above it. SAUHUS, 1284.

bb. Maxillary reaching beyond posterior border of eye; lowest infraorbital bone usually

broader than the one next above it. SALIENS, 1285.

mi. Body rather deep, the depth in adult about 3 in length of body; lowest infraorbital bone

broader than the one above it; maxillary nearly reaching posterior margin of eye. ALTUS, 1286.

1284. OLIGOPLITES SAURUS (Bloch & Schneider).

(LEATHER JACKET; RUNNEK; ZAPATEBO; QUIEBRA; SAUTEUR.)

Head 5 ; depth 4. D. V-I, 20
;
A. II-I, 20. Body lanceolate, slender, and

compressed. Eye as long as snout, about 4 in head
; opercles short.

Maxillary reaching beyond middle of orbit, nearly to its posterior edge ;

lowest bone of infraorbital series usually narrower than the bone above
it. Scales very long and narrow, embedded in the skin, placed obliquely
at angles with each other, their appearance unlike ordinary scales. Fins

low; pectoral as long as eye and snout; caudal very deeply forked, the

lobes equal. Bluish above, bright silvery below
;

fins yellow. Both
coasts of Tropical America, very common in the West Indies and along
the Florida Coast, ranging north to New York and Lower California

;

not valued as food, being dry and bony. The Pacific Coast form called

inornatus seems to us inseparable from saurus. (saurus, cavpoc, lizard.)

Scomber saurus, BLOCH & SCHNEIDER, Syst. Ichth., 321, 1801, Jamaica; based on the Leather Coat

or Saums argenteus of BROWNE.
Chorinemus occidentalis, GUNTHER, Cat., 11, 475, 1860; not Gasterosteus occidenialis, LINN#;US, whih

is some other Carangoid fish seen by LINN^KVS in the Museum de Geer; the description un-

identifiable.

Oligoplites occidentalis, GILL, Proc. Ac. Nat. Sci. Phila., 166, 1863.

* In the Old-World genus Scombroides there are seven dorsal spines, the pterygoids are armed
with teeth, and in most of the species the scales are normally developed.
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CentrouotHs anjeuteits, LACEPEDE, Hist. Nat. Poiss., in, 316, 1802, Equatorial America.
Lichia yuiebra, QUOY & GAIMAKD, Voy. Freyc., Zool., 365, 1824, Equatorial America.
Choritu-nnts sultans, CuviEB & VALENCIENNES, Hist. Nat. Poiss., vni, 39

J, 1831, Martinique;
Brazil, and San Domingo.

Olinrincninx </(///</(, ClJVlKH & VALENCIENNES, /. 0., VIII, 396, 1831.

Scombroidex in-<-U1<-ntlis, JORDAN fe GILBERT, Synopsis, 447, 1883.

(%c>j-;//.-,s- itionKi/Hs, GILL, Proc. Ac. Nat. Sci. Phila., 166, 1863, Panama.
ChorineitiHs inanudns, Gi'NTiiEii, Fish Cciitr. Amer., 433, 1869.

Olitjopliks saurus, JORDAN & GILBERT, Synopsis, 973, 1883; JORDAN, Proc. U. S. Nat. Mus., 1885,

375.

1285. OL1GOPLITES SALIENS (Blocb).

(SAUTEUR.)

Head 5i in total length with caudal
; depth 4-J (with caudal). D. IV-I,

19
;
A. II-I, 20. Upper maxillary very narrow posteriorly, reaching beyond

vertical from posterior rim of orbit
; length of intermaxillary half that of

head
;
snout a little longer than eye ;

the infraorbital, situated above the

maxillary, is broader than the bone next above it
;
none of these bones

reach to anterior preopercular edge. Posterior margin of infraorbital

ring nearly vertical. Coloration uniform. (Giinther.) West Indies
;
not

seen by us
; perhaps not distinct from Oliyoplites saurus. Length 1 foot.

(saliens, leaping.)

Scomber salient, BLOCK, Ichthyologia, pi. 335, 1793. See Vol. x.

Scomberoides sallalor, LACEPEDE, Hist. Nat. Poiss., n, pi. 19, fig. 2, 1800.

Chorinemus salient, CUVIER & VALENCIENNES, Hist. Nat. Poiss., viu, 389, 1831.

OligoplUes saliens, GUNTHER, Cat., n, 475, 1860.

Represented in Lake Maracaibo, in fresh or brackish waters, by

1285a. OLIGOPLITES SALIENS PALOMETA (Cuvier & Valenciennes).

Entirely similar, but with the posterior margin of the infraorbital ring

deeply concave. (Giinther.) Lake Maracaibo, Venezuela
;
said to be a

food-fish of some importance, (palometa, a Spanish name applied to var-

ious species of Bramidcv, fitromateidce, and Carangidce.)

Chorinemus palometa, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vni, 392, 1831, Lake Mara-
caibo.

1286. OLIGOPLITES ALTUS (Giinther).

(JUREL ; Monda.)

Head 3 to 4| ; depth 3 to 3
; eye 3| to 4 in head

;
snout 3f to 4 in head

;

maxillary very narrow, li? in head, not quite reaching posterior border

of orbit. D. V-I, 19; A. II-I, 19. Lower jaw projecting. Lowest bone
of infraorbital broader than the bone above it. Pectoral fin longer than

the ventral, nearly as long as the head without snout. Body much deeper
and more compressed than in other species. Color silvery, bluish above.

Pacific Coast of tropical America from Mazatlan to Panama
;
a pretty fish,

rather common, easily distinguished by the deep body, (alias, high.)

Clioriiii'mus aldm, GUNTHER, Fishes Centr. Amer., 433, 18G9, Panama.
OligopliU's <i1tns, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 374; ibid, Bull. U. S. Fish. Cotnm.,

1882, 10G and 110; JORDAN, Proc. U. S. Nat. Mus., 1885, 375.
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412. NAUCRATES, Rafinesque.

(PILOT-FISHES.)

Centronolus, LACfiPEDE, H J
st. Nat. Poiss., in, 311, 1802, (conductor); not Centronotus of BLOCK &

SCHNEIDER, 1801, which is Pholis.

Naucrates, RAFINESQUE, Caratteri di Alcuni Nuovi Generi, &c., 1810, 44, (conductor).

Pompldlus, MINDING, Lehrb. Nat. Fische, 108, 1832, (ductor).

Nauclerus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., 247, 1833, (compresms ; young).

Xystophorus, RICHARDSON, Voyage Erebus and Terror, 52, 1844
; very young.

This genus differs from Seriola only in the reduction of the spiuous

dorsal to a few (4 or 5) low, unconnected spines. The young, called

Nauclerus and Xysfophorus, have the spines of the dorsals connected by

membrane, and a more or less distinct strong spine at the angle of the

operculum. A single pelagic species widely distributed in the open seas.

(vav\parr]^j ruler of the ships, i. e., holding ships fast a name applied by

the ancients to Echeneis and other fishes.)

1287. NAUCRATES DUCTOR, Linnams.

(PILOT-FISH ; ROMERO.)

Head 4; depth 4. D. IV-I, 26; A. II-I, 16. Body rather elongate,

little compressed. Snout rather blunt
;
mouth terminal, oblique, small ;

maxillary scarcely reaching orbit. Caudal keel large, fleshy ; pectorals

short and broad; veutrals rather large. Bluish, with 5 to 7 broad dark

vertical bars, extending on the fins. Length 2 feet. A pelagic fish found

in all warm seas
;
occasional on our Atlantic Coast from Cape Cod to the

West Indies; not common in markets or in collections, (ductor, leader.)

(En.)

Gaslerosteus ductor, LINNAEUS, Syst. Nat., Ed. x, 295, 1758, "in Pelago."
Naucrales ductor, GUNTHER, Cat., n, 374, 1860 : JORDAN & GILBERT, Synopsis, 443, 1883 ; GILL,

J'roc. U. S. Nat. Mus., 1882, 490.

Gasterosteus antecessor, PALDORF, Skriv. Nat. Selskab. Kjob., n, 166, 1800.

Scomber kailreuteri, BLOCK & SCHNEIDER, Syst. Ichth., 570, 1801.

Centronolus conductor, LACEPEDE, Hist. Nat. Poiss., in, 311, 1802, no locality.

Naucrates fanfarus, RAFINESQUE, Caratteri, 1810, 45, Sicily.

Naucrates indicus, LESSON, Voy. Coquille, 157, 1829, India.

Naucrates noveboracensis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vm, 325, 1831, New York.

Seriola dusmmieri, CUVIER & VALENCIENNES, /. c., ix, 217, 1833, Gulf of Bengal.
Seriola succincta, CUVIER & VALENCIENNES, I. c., ix, 218, 1833, south of St. Helena.

Nauclerus compressus, CUVIER & VALENCIENNES, I. c., ix, 249, 1833, Molucca.
Nauclerus abbreviatus, CUVIER & VALENCIENNES, I. c., ix, 251, 1833, Atlantic Ocean.
Nauclerus brachycentrus, CUVIER & VALENCIENNES, I. c., ix, 253, 1833, Indian Ocean.
Nauclerus triacanthus, CUVIER & VALENCIENNES, I. c., ix, 253, 1833, Atlantic Ocean.
Nauclerus annularis, CUVIER & VALENCIENNES, I. c., ix, 254, 1833, south of St. Helena.

Nauclerus leucunu, CUVIER & VALENCIENNES, I. c., ix, 2">5, 1833, south of St. Helena.
Naucrates cyanophrys, SWAINSON, Classn. Fishes, n, 412, 1839, Palermo.
Naucrates serratus, SWAINSON, I. c., 413, 1839, Palermo.

Tliynnus pompilus, GRONOW, Cat. Fishes, 123, 1854, Palermo.

Xystophorus, RICHARDSON, Voy. Erebus and Terror, 52, 1844, Palermo.



fordan and Evermann. Fishes of North America. 901

413. SERIOLA, Cuvier.

(AMBER-FISHES.)

Seriala, CUVIER, Regne Anim., Ed. 2, n, 218, 1829, (dumerili).

Halitractus, GiM,, Proc. Ac. Nat. Sci. Pliila., 1862, 44'2, (dunK-rili; substitute for R<>ri<>Ia, used in

botany).

Micropteryr, AGASSIS, Pise. Brasil., 182!), (ilnnirrili; substituto for Seriolii, used in botany ;
not

Mii-rnpterLr, HliBXEu, ]816, a genus of insects).

Tfiniclitlujs, SWAINSON, Nat. Hist. Classn. Fishes, n, 1839, 248, (fascialus).

Lrpidoniegas,*, THOMINOT, Bull. Sci. Philom. Paris, 1880, iv, 173, (muellerf).

Body oblong, moderately compressed, not elevated. Occiput and breast

not trenchant. Head usually more or less conical, not very blunt.

Mouth comparatively large, with broad bauds of villiform teeth on both

jaws, tongue, vomer, and palatines ;
a broad, strong, supplemental max-

illary bone; premaxillaries protractile. Scales small; lateral line

scarcely arched, forming a keel on the caudal peduncle, not armed with

bony plates; sides of head with small scales. First dorsal with about seven

low spines, connected by membrane; second dorsal very long, elevated

in front
;
anal similar to the soft dorsal but not nearly so long, shorter

than the abdomen, preceded by two very small free spines, which dis-

appear in old fishes ;
no finlets

;
ventral fins very long ; pectorals short

and broad. Gill rakers moderate. Species of moderate or large size,

often gracefully colored
;
most of them valued as food-fishes. (Seriola,

the Italian name of Seriola dumerili.)

SERIOLA :

. Head longer than deep, the profile not very steep. Dorsal and anal fins not falcate, the

height of their lobes less than half depth of body. Dorsal rays 30 to 38
; species of

large size, elongate, with 5 or 6 broad, dark cross bars when young, these becoming

obsolete with age; a yellow lateral band; nuchal bar pale.

b. Dorsal rays 36 to 38
;
dark bands on young very broad.

c. Mouth smaller, the maxillary barely reaching front of pupil, 2% in head. Head

4 in length. DORSALIS, 1288.

cc. Mouth large, the maxillary reaching middle of orbit, 2% in head. Head 3% in

length. ZONATA, 1239.

1>1>. Dorsal rays 30 to 34. Mouth rather large, the maxillary reaching middle of pupil ;

dark bands on young broad.

d. Body slender, depth 3% to 3% in length. LALANDI, 1290.

ild. Body deeper, the depth 3 in length. DUBIERIU, 1291.

ZONICHTHYS (ov6s, band; ix^v? > fish):

an. Head deeper than long, the anterior profile steep ;
no yellow longitudinal band

;
size

small.
'

e. Dorsal not falcate, its soft rays 32; young with about 12 narrow dark cross bars.

/. Body rather elongate, the depth 3g in length; nuchal band obscure.

MAZATI.ANA, 1292.

ff. Body rather deep, the depth 3 in length; dark nuchal band distinct.

FASCIATA, 1293.

ee. Dorsal and anal falcate, their anterior lobes more than half depth of body ;
head

deeper than long ; body deep; dorsal rays 27 to 30.

g. Nuchal band dark brown or black. RIVOLIANA, 1294.

gg. Nuchal band pale yellowish. FALCATA, 1295.

* Said to differ from Seriola in having no free anal spines and the first dorsal spine not turned

forward, both characters being probably due to age.
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1288. SERIOLA DORSALIS (Gill).

(YELLOW-TAIL.)

Head 4
; depth 4. D. V to VII-I, 35 to 39; A. II-I, 21. Body regularly

fusiform, somewhat compressed, tapering to the sharp snout and slender

caudal peduncle. Maxillary barely reaching front of pupil, 2 in head,

mouth not very large. Gill rakers long and strong. Head naked, except
on the cheeks

;
finsscaleless. Caudal keel moderate

;
caudal lobes nearly

equal. Spines of moderate development, the free anal spines disappear-

ing with age; pectorals shorter than ventrals, which are half length of

head
; longest dorsal ray f height of body. Pyloric ccEca very numerous.

Bright steel blue above
;
sides dull silvery, an irregular yellowish lateral

band
;

fins dusky yellowish green ;
caudal dull yellow ; young with 10

indistinct dark bands, twice as wide as their intervals, the second between

the second and fifth dorsal spines ;
dorsal and anal fins nearly black, the

anterior angle of the latter lighter. Length 3 feet. Pacific Coast, from

Point Concepcion southward to Mazatlan
;
abundant in summer about the

Santa Barbara Islands. An excellent food-fish and much sought after by
anglers, (dorsalis, pertaining to the back, from the long dorsal.)

Halatractus dorsalis, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 84, Cape San Lucas. (Coll. Xantus.)

Seriola lalandi, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1880, 456; not of CUVIER & VALEN-
CIENNES.

Seriola dorsalis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 270 and 359; ROSA SMITH, Proc.

U. S. Nat. Mus., 1883, 234; JORDAN, Proc. U. S. Nat. Mus., 1884, 123; GOODE, Fishery Indus-

tries of U. S., 331, pi. 108, 1884; JORDAN, Catalogue, 72, 1885; JORDAN & GILBERT, Synopsis,

444, 1883; in part.

1289. SERIOLA ZONATA (Mitchill).

(RUDDER-FISH ;
SHARK'S PlLOT.)

Head 3*
; depth 3. D. VII-I, 38

;
A. II-I, 21. Head longer than deep ;

profile descending in a gentle curve; top of head to base of dorsal fin

compressed. Mouth small, nearly horizontal ; maxillary reaching to below

the middle of orbit. Pectorals small, rounded, as long as eye and snout
;

ventrals f length of head. Vent behind middle of body. Bluish above,
white below

;
sides with about 6 broad black bars, these forming three

large blotches on the dorsal and two on the anal
;
the bars growing faint

or disappearing with age^ an oblique dark band from the spinous dorsal

to the eye, the space above this olivaceous
; spinous dorsal black

;
ven-

trals mostly black. Length 2 to 3 feet. Cape Cod to Cape Hatteras
;
the

banded young rather common northward, (zonatus, banded.)

Scomber zonatus, MITCHILL, Trans. Lit. and Philos. Soc. N. Y., 1815, 427, New York Bay.
Seriola zonata, G()NTHER, Cat., n, 465, 1860; JORDAN & GILBERT, Synopsis, 445, 1883.

Represented south of Cape Hatteras by

1289a. SERIOLA ZONATA CAROL1NENSIS, Holbrook.

Very similar to Seriola zonata, but more elongate, and paler in color.

Head 3
; depth 4| ; eye 6fr. D. V to VII-I, 36 or 37

;
A. II-I, 19 to 21.

Body subfusiform, more slender, highest at origin of second dorsal, thence
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tapering evenly to snout and tail. Caudal peduncle somewhat depressed,
with lateral carm.ne and strong transverse grooves above and below ;

maxillary reaching vertical from middle of orbit, about 2 in head.

Teeth villiform in jaws, on vomer, palatines, and in one median and two
lateral series on tongue. Scales small on the cheeks, none on limb of pre-

opercle or the remainder of the head. Adult bluish above, whitish

beneath, a band of greenish yellow as wide as eye extending from pre-

opercle to extremity of tail
;
fins greenish ;

traces of bands on the opercle ;

caudal dusky, not yellow; second dorsal and anal dusky; tip of dorsal

pale; pectoral dusky ;
ventral creamy, its inner edge somewhat dusky;

inside of mouth pale ; young banded. Gulf of Mexico and South Atlan-

tic Coast, common north to Cape Hatteras.

Seriola carolinemif:, HOLBROOK, Ichthyol. S. C., 72, I860, Charleston, South Carolina; JORDAN
& GILBERT, Synopsis, 445, 1883.

S.'n.-7,t xt.'nrnxii, GOODS & BEAN, Proc. U. S. Nat. Mus., 1879, 48, Pensacola, Florida. (Typo,

No. 22325. Coll. Stearns.)

1290. SERIOLA LALAND1, Cuvier & Valenciennes.

(GREAT AMBER-FISH
;
AMBER JACK ; CORONADO.)

Head 3f to 4i ; depth 3* to 3|. D. I, 34
;
A. I, 27

;
dorsal lobes 2fr in

head
; maxillary 2. Body slender. Dorsal fin dusky, with a light-yellow

submarginal band
; pectorals dusky yellowish ;

ventrals yellow and

blackish; anal blackish, with pale edge. Young and old specimens have

essentially the same general form, being in all stages more slender than

Seriola dumcriU. A food-fish of some importance reaching a weight of 100

pounds and a length of 5 or 6 feet. West Florida to Brazil
; rather common ;

occasionally north to New Jersey ;
the specimens here described from Key

West. (Named for M. Delalande, a well-known naturalist, who collected

fishes for Cuvier in Brazil.)

Seriola lalandi, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 208,1833, Brazil; GCNTHER, Cat.,

n, 463, 1860; STEiNDACHNEn, Ichthyol. Berich., v, 40, 1868; GOODE & BEAN, Bull. U. S. Fish

Commission, i, 1881, 43; JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 271; JORDAN,
Proc. U. S. Nat. Mus., 1884, 122 and 123.

Seriola gigas, POEY, Memorias, n, 227, 1860, Cuba.

Tnnicltthys gigas, POEY, Synopsis, 371, 1868.

*

1291. SERIOLA DUMERILI (Riseo).

(AMBER JACK; CORONADO.)

Head 3T\r ; depth 3. D. VII-I, 32; A. II-I, 21. Lobes of dorsal and

anal low, not quite half length of head. Nape scarcely carinated. Very
close to Seriola lalandi, but reaching a smaller size, and with the body

deeper and little compressed; mouth larger than in S. dorsalis, about as

in S. lalandi, the maxillary reaching middle of pupil, 2,-
l

j in head. Gray-

ish, silvery below
;
a gilt band through eye to base of caudal

;
another

through temporal region to front of soft dorsal
;
no dark cross bands

;

fins plain. Length 24 inches. Mediterranean to West Indies, north to

Key West and Pensacola; common southward; a food-fish of some
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importance. (Named for A. M. Constant Dume'ril, ichthyologist of the

Museum at Paris, about 1810, father of Auguste Dume'ril, 1870.) (Eu.)

Caranx dumerili,* Kisso, Ichthyol. Nice, 175, pi. 6, fig. 20, 1810, Nice.

Seriola dumerili, Risso, Eur. Merid., in, 424, 1827; CUVIEB, Regne Animal, Ed. 2, 130, pi. 56, fig.

1, 1829; CUVIEB & VALENCIENNES, Hist. Nat. Poiss., ix, 201, pi. 258, 1833; GCNTHER, fat., n,

462, 1860; STEINDACHNER, Ichth. Berichte, v, 40, 1868; STEINDACHNEB, Ichth. Beitrji^o, i,

20, 1874; JORDAN, Proc. U. S. Nat. Mus., 1884, 122 and 123.

Trachunis aliciolus,* RAFINESQTTE, Caratteri, 42, pi. xi, fig. 2, 1810, Sicily.

Trachurus fasciatu*, RAFINESQUE, Indice d'lttiologia Sicil., 21, No. 108, and app. 53, No. 12, 1810,

Sicily; not Sc.omber fasciatns of BLOCH.

Seriola proximo., POEY, Memoriae, n, 229, 1860, Cuba.

Subgenus ZONICHTHYS, Swainson.

1292. SERIOLA MAZATLANA, Steindachner.

Head 3g ; depth 3f. D. VII-I, 32; A. II-I, 21. Eye 4i in head; snout

3. Maxillary not reaching middle of eye. Longest dorsal ray 2 in head
;

longest anal ray 3. Pectoral half as long as head
;
ventral If in head.

Grayish, with numerous narrow bluish cross bands, more or less mottled

with brown. Mazatlan
;
one young specimen known. Coloration as in

Seriola fasciata, but the body formed more as in Seriola dumerili.

Seriola mazatlana, STEINDACHNER, Ichth. Beitrage, v, 8, 1876, Mazatlan.

1293. SERIOLA PASCIATA (Blocli).

(MEDREGAL.)

Head 4
; depth 3f . D. VIII-I, 32

;
A. II-I, 20. Body oblong oval, com-

pressed. Maxillary reaching front of pupil ; pectoral 8 in total length ;

second dorsal low, not falcate, its longest ray not half depth of body;
anal similar, but lower. Grayish, with golden reflections, a brown band

from eye to nape; no yellow longitudinal band; young with about 12

very narrow dark cross bands which disappear with age, these bands

continued on the vertical fins
;
fins greenish. Size small. Length about

one foot. (Poey.) West Indies north to Charleston
;
not very common

;

not seen by us. (fasciatus, banded.)

Scomber fasciatm, BLOCK, Ichthyologia, pi. 341, 1793.

Seriola fasciatn, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 211, 1833; G(JNTHER, Cat., n,

464, 1860; JORDAN & GILBERT, Synopsis, 445, 1883.

Halatractus fasciatus, POEY, Synopsis, 373, 1868.

Seriola semicoronata, POEY, Memorias, n, 232, 1860, Havana. The name fasciata was given by
POEY to banded specimens, that of semicoronala to those from which the bands had disap-

peared.

1 294. SERIOLA RIVOLIANA (Cuvier & Valenciennes).

Head 3i ; depth 3^. D. I, 29
;

A. I, 20. Body elliptical, deep, com-

pressed; the nape not very sharp; caudal keel weak. Head a little

* We do not know which of the two names dumerili and aliciolus has priority of date. We fol-

low custom in recognizing the names of Risso given in 1810, in preference to those of Rafinesque
of the same year. The far greater accuracy and value of the excellent work of Risso justifies
this preference.



Jordan and Evermann. Fishes of North America. 005

longer than deep ;
snout blunt, compressed, not conical, 3 in head; max-

illary reaching to near middle of pupil, 1\ in head. Dorsal fin falcate, its

lobe 4* in length of body, 13 in depth, 1* in length of head, and 2 in base

of fin. Olivaceous; a dark-brown or black band from eye to soft dorsal
;

the body otherwise plain. Mediterranean to Brazil, the West Indies, and

South Carolina; occasional on the Florida Coast. (Named for the Due
de Rivoli, who collected the types of the species in Greece.) (Eu.)

Seriola rii-nliana, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 207, 1833, the Greek Archipel-

ago; LVTKEN, Spolia Atlantica, 603, 1880; JORDAN & GILBERT, Synopsis, 444, 1883; JORDAN
& GILBERT, Proc. U. S. Nat. Mus., 1884, 123; JORDAN, Proc. U. S. Nat. Mus., 1886, 532.

Seriola boscii, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 208, 1833, South Carolina.

ZonicMh/s bosci, GILL, Cat. Fish. E. Coast N. A., 36, 1861.

Halatractii* bond, GILL, Proc. Ac. Nat. Sci. Phila., 18G2, 442.

Sr/.i/re bonaricnsis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 211, 1833, Buenos Ayres;

POEY, Memorias, n, 232, 1860; GUNTHER, Cat., n, 464, 1860.

Ilalatractits bonariensis, POEY, Synopsis, 373, 1868.

Seriola coronata, POEY, Memorias, n, 232, I860, Cuba.
Ihilatrwlits coronalus, POEY, Synopsis, 373, 1868.

7<nii<-)ii)tiis coronatm, POEY, Enumeratio, 83, 1875.

1295. SERIOLA FALCATA, Cuvier & Valenciennes

(MADREOAL :

" ROCK SALMON.")

Head 3i (4? in total); depth 3| (4 in total). D. VII-I, 29; A. II-I, 21.

Co3ca 30. Body rather deep and compressed. Head somewhat longer

that deep, not conical. Snout 2f in head; maxillary reaching front of

pupil, 3i in head, its tip broad
; eye large, 5i in head, If in snout. Occi-

put somewhat carinated. Interorbital space wide, convex. Caudal keel

little developed. Dorsal high, somewhat falcate, its anterior lobe If in

head, 21 in the base of the fin
; pectorals 2 in head

;
ventrals 13

;
anal

lobe If ;
anal spines small. Life coloration as follows: Grayish above,

paler but hardly silvery below; fins blackish, the pectorals pale, the

caudal not at all yellow; eye white; lining of opercle pale; a very

obscure olivaceous band from eye to front of dorsal, scarcely visible in

fresh specimens ; preorbital and preopercle shaded with olive. West

Indies, north to Florida and Carolina; more common than the preceding,

with which it is probably identical, differing, so far as we can see, only in

the faint color of the temporal band. If the two are the same, the name

Seriola rivoliana should be used, as having priority. Seriola fasciata is

apparently a different species, (falcatus, scythe-shaped).

Striola falcata, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 210, 1833, Gulf of Mexico
;

GUNTHER, Cat., n, 464, 1860; LI'TKEX, Spolia Atlantica, G03, 1880; JORDAN ,t GILBEIIT,

Proc. U. S. Nat. Mus., 1882, 271; GOODE & BEAN, Proc. U. S. Nat. Mus., 1882, 237;

JORDAN, Proc. U. S. Nat. Mus., 1884, 123.

Seriola dubia, LOWE, Proc. Zob'l. Soc. London, vn, 1839, 81, Madeira.

Seriola declicu, POEY, Momorias, n, 230, 1800, Havana.
Senola ligulata, POEY, Memorias, n, 231, 1860, Cuba.

Zonichthys dedivis, POET, Synopsis, 372, 1868.
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414. ELAGATIS, Bennett.

(RUNNERS.)

Elagatis, BENNETT, Narrative of a Whaling Voyage, n, 283, 1835, (bipinnulata).

Seriolichtttys, BI.EEKER. Natuurk. Tydschr. Nederl. Tnd., vi, 196, 1854, (bipinnulata).

Decaptm, POEY, Memorlas, n, 1860, 233, (pinnulalus).

Body long and slender. Second dorsal and anal long, each with one

detached finlet composed of 2 rays behind the rest of the fin. Other-

wise essentially as in Seriola. One species pelagic. (?/Aar?7, a spindle.)

1296. ELAGATIS BIPINNULATUS (Quoy & Gaimard).

(RUNNER ; YELLOW-TAIL.)

Head 3
; depth 3| ; eye 5i ;

snout 2|. D. VI-I, 27, 2
;
A. II-I, 17, 2

;

scales about 100. Maxillary triangular, its greatest width 2| in its

length ; supplementary bone long and linear, all except its caudo-ventral

margin slipping under the preobital; preorbital and preopercle entire.

Length of mandible equal to distance from tip of snout to middle of

pupil ;
distance from tip of upper jaw to posterior end of maxillary 3J

in head. Body oblong, elliptical, the back little elevated; head rather

long and pointed, the mouth terminal
;

a slight occipital keel. Gill

rakers about all below the angle, cephalic ones gradually shorter, the

longest about li in eye. Lateral line wavy, origin at dorsal edge of opercle,
the cephalic end running slightly dorsal to opposite origin of spinous

dorsal, then turning slightly ventral until opposite origin of anal fin,

and then median to caudal fin. Origin of soft dorsal slightly nearer tip

of snout than base of caudal
; spinous dorsal low, the third and fourth

spines longest, about 5-$- in head
;

soft dorsal and anal similar, each

slightly falcate
; longest dorsal ray 2| in head, the thirteenth shortest,

6 in head
;
second ray of dorsal finlet twice length of first, or 4 in head;

longest anal ray 3i in head, about as long as second ray of finlet; the

two small anal spines remote from the rest; pectorals short and broad,

nearly 2 in head
;
ventrals short, 2 in head, folding in a ventral depres-

sion
;
caudal widely forked, the lobes attenuate and slightly longer than

head. Body covered with small cycloid scales
;
head naked, except por-

tion of cheeks and part of its dorso-canidal margin ;
scales on cheeks in

about 6 series, those on nape smaller than those on upper portions of

body. Color dark blue or lead above, becoming pale yellowish below .

two conspicuous blue bands on sides of body, the upper one beginning at

the orbit and passing to dorsal margin of caudal peduncle, its width

about equal to diameter of eye ;
the other beginning at snout and pass-

ing along lower margin of orbit, across opercle and above pectoral fin to

caudal
;
caudal yellowish, with a darker margin ;

ventrals and pectorals

yellowish, with some blue. Length 2| feet. Tropical seas, occasionally
in the West Indies, straying northward to Long Island, where the speci-
mens upon which the above description is based were secured by Dr.

Meek, (bi-pinnulatus, with two pinnules.)
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Seriolu bipiunnlatu, QUOY & GAIMARD, Voy. Uranie, /oiil., i, 363, pi. 61, fig. 3, 1824, Keeling
Islands.

F.iiolapinnnlata,* POET, Memorias, n, 233, I860, Havana.
Elagati* bipiittuiJutim, BENNETT, Whaling Voy., n, 283, 183f>; MEEK A BOLLMAN, Proc. Ac. Nat.

Sci. Phila., 1889, 42.

Eliiglt* bijnnnnlata, GVNTIIER, Cat., II, 468, 1860.

Elm/nil* pitntttlalns, JORDAN & GILBERT, Synopsis, 44fi, 1883.

415. DECAPTERUS, Bleeker.

(MACKEREL SCADS.)

Decaplenm, BLEEKER, Natunrk. Tydschr., v, 417, 1855, (kurra).

Eudomatodus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 261, (kurroidex).

Gijmnepignathus, GILL, I. c., 261, (macrosoma).

Evepigymnus, GILL, Z c., 261, (hypodus).

Body elongate, little compressed, almost perfectly fusiform. Head

short, pointed. Mouth rather small; jaws about equal, the dentition

feeble; maxillary rather broad, with a supplementary bone. Premaxil-

laries protractile. Scales moderate, enlarged for the whole length of the

lateral line, but spinous and bony posteriorly only ;
second dorsal and

anal each with a single detached finlet; free anal spines very strong ;

first dorsal well developed, persistent; pectorals comparatively short.

Abdomen rather shorter than anal fin. Gill rakers long and slender.

Species numerous, (de/ca, ten; nrepov, fin; there being 10 fins, counting
the spurious finlets and excluding the free spines.)

a. Shields of lateral line numerous, 40 to 50 in number; depth 5 in length; teeth present on

jaws, vomer, and palatines; none on tongue.
b. Dorsal with 30 soft rays; lateral line anteriorly with about 12 distinct, small black

points. PUNCTATUS, 1297.

bb. Dorsal with 27 soft rays. SCOMBEINUS, 1298.

aa. Shields of lateral line few, 20 to 30 in number.

c. Teeth minute on both jaws, vomer, palatines, and tongue; shields 22 to 28; depth 5 in

length. SANCT.TC-HELENJE, 1299.

cc. Teeth distinct on lower jaw and tongue; caudal keel of 30 distinct shields; depth 5%
in length. HYPODUS, 1300.

ccc. Teeth obsolete; caudal keel of 25 shields; depth 5% in length. MACARELLUS, 1301.

1297. DECAPTERUS PUNCTATUS (Agassiz).

(SCAD ;
ROUND ROBIN ; CIGAR-FISH

; QUIA-QUIA.)

Head 4fc; depth 5. D. VIII-I, 30-1; A. II-I, 24-1. Eye rather small,

shorter than snout, about equal to the width of cheeks or the inter-

orbital space. Maxillary reaching front of eye. Teeth on vomer and

palatines, none on tongue ;
teeth in jaws in single series. Lateral line

little arched
;
arch of lateral line nearly as long as straight part ;

scutes

numerous, deep, crowded, about 40. Pectorals short, shorter than head.

Breast, cheeks, and top of head scaly. Bluish above, silvery below; a

dark opercular spot. Length 12 inches. Cape Cod to Brazil
; occasionally

* There seems to be no difference between the American form called pinnulaltis and tire East
Indian bipinnulatus.
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northward; very common on the coasts of Florida and in the West
Indies, (punctatus, dotted.)

Scomber hippos. MITCHILL, Trans. Lit. & Phil. Soc. N. Y., i, 1815, pi. 5, fig. 5; not of LINNAEUS.
Caranx punctatus, AGASSIK, Spix, Pise. Bras., 108, plate 56a, fig. 2, 1829, Brazil; CUVIER &

VALENCIENNES, Hist. Nat. Poiss., ix, 38, 1883, GUNTHER, Cat, IT, 426, I860.

Caranx suareus (RlQSO), CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 33, 1883, Mediterranean.
Decaplenis punctatns, POKY, Synopsis, 368,1875; JORDAN & GILBERT, Synopsis, 432, 1883; JORDAN

& GILBERT, Proc. U. S. Nat. Mus., 1883, 189.

1298. DECAPTERUS SCOMBRINUS (Valenciennes).

Head3i; depth 4f. D. IX-I, 27-1; A. II, 23-1; scales 42, lateral line

very slightly bent. Eye large. 3| in head; snout equaling eye; pectoral
1 in head. Greenish above; paler below; no distinct opercular spot;
no black spots in figure. (Giinther, after Valenciennes.) Galapagos
Islands; not seen by us. Close to Decapterus punctatus, the dorsal appar-

ently shorter, (scombrinus, mackerel-like.)

Caranx scombrinn*, VALENCIENNES, Voyage de la Venus, 332, pi. 7, fig. 1, 1846, Galapago
Islands; GUNTHER, Cat., n, 426, 1860.

1299. DECAPTERUS SANCTJE-HELENJE (Cuvier & Valenciennes).

Head 4J ; depth 5. D. VIII-I, 32-1 ; A. II-I, 27 or 28-1. Shields 28

to 32 (in Japanese examples; 22 to 28 in specimens from St. Helena;

Steindachner) ; pectoral 1J in head. Maxillary reaching front of eye;

eye moderate, rather shorter than snout. Teeth minute, in single series

in jaws ;
also on vomer, palatines, and tongue. Bluish, a black opercular

spot ; tip of soft dorsal brown. Tropical parts of the Atlantic, on both

coasts of South America
;
not seen by us. According to Poey this species

occurs in Cuba, where it differs from Decapterus punctatus in having its

scutes subdenticulate, less narrow, and beginning much behind the

origin of the anal. According to Steindachner this species is identical

with a common Japanese species, Decapterus muroadsi (Temminck <fc

Schlegel).

Caranx sanctx-helense, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 37, 1833, St. Helena.
Decapterus sanclse-helenie, POEY, Synopsis, 368, 1868; JORDAN & GILBERT, Synopsis, 190, 1883;

STEINDACHNER & DODERLEIN, Fische Japans., in, 17, pi. 4, fig. 1, 1884.

f Caranx muroadsi, TEMMINCK & SCHLEGEL, Fauna Japonica, 108, pi. 58, fig. 1, 1842, Japan;
GUNTHER, Cat., n, 425, 1860.

1300. DECAPTERUS HYPODUS, Gill.

Head 4 in total
; depth nearly 5. D. VII-I, 21-1

;
A. II-I, 26-1

;
scales

70 + 30, lateral line with a very slight sigmoidal flexure, and covered

with very conspicuous scales, trifid on each scale. Teeth on lower jaw
small and uniserial

; tongue with a longitudinal narrow band. Color

above greenish blue, the opercular spot small. Cape San Lucas
;
five speci-

mens known. It is perhaps a subspecies of Decapterus macarellus, the

differences in the size of the teeth being of minor importance and of

doubtful permanence, and both forms may be inseparable from Decapterus
sanctce-helence. (VTTO, below ; 6r5ot>f, tooth.)

Decapterus hypodus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 261, Cape San Lucas; (Coll. Xantus);
JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 358.
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1301. DECAPTKBUS ICAHELLUi (Cuvier & Valouciimuos).

(MACKEREL SIIAU; ANTONINO.)

Head 5
; depth 6. D. VIII-I, 33-1

;
A. II-1, 27-1 ;

teeth obsolete
;
scutes

beginning at end of dorsal, 25 of them with keels. Lateral line nearly

straight. Silvery, plumbeous below
;
a small black spot o'n the opercle.

Warm parts of the Atlantic, straying northward to Cape Cod
;
scarce on

our coast. Length 1 foot. (French maquereau, mackerel, the name
applied to the species in Martinique.)

Caranx macarellus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 40, 1833, Martinique; GtfN-

THEII, Cat., n, 426, I860.

Decapterus macarellus, POEY, Enuraeratio, 79, 1875; JORDAN & GILBERT, Proc. U. S. Nat. Mus.,

1883, 1'JU; JORDAN & GILBERT, Synopsis, 433, 1883.

416. TRACHURUS, Raiinesque.

(SAURELS.)

Trachurus, HAFINESQUE, Indice d'lttiologia Siciliana, 20, 1810, (trachurus).

Tnichtmta, CUVIER, llegne Animal, Ed. 1, 1817, (trachurus).

Body rather elongate, somewhat compressed, not elevated, tapering to

a slender caudal peduncle, which is as broad as deep. Scales present, not

very small. Lateral line armed throughout with plates, those on the

caudal peduncle larger and spinous ;
an accessory dorsal branch to the

lateral line. Snout rather long. Mouth moderate. Minute teeth mostly
in single series on jaws, vomer, and palatines. Dorsals 2, the first pre-
ceded by a procumbent spine. No finlets- Two strong spines before the

anal, connected by membrane. Pyloric cceca numerous. About 4 species

known
;
found in all warm seas, (rpaxovfiog, the ancient name of Trachurua

trachurus; from rpa%v, rough; owpd, tail.)

a. Body elongate, little compressed, the depth 5 in length ;
scutes about 96 (50 + 46 to 48) in

number, the height of the anterior scutes % that of the posterior and about iyA in

diameter of eye; curved part of lateral line scarcely shorter than straight part; maxil-

lary 2% in head, reaching just beyond vertical from front of eye; lining of opercle

scarcely blackish. PICTURATUS, 1302.

aa. Body comparatively deep and compressed, the depth 4 to 4% in length; scutes about 72

(34 to 36 + 36 to 38) in number, the anterior scutes scarcely lower than the posterior,

their height about 1^ in diameter of eye; length of curved part of lateral line 1? to

Ijj in straight part; maxillary reaching past front of pupil, 2% to 2^ in head; lining

of opercle blackish. TRACHURUS, 1303.

1302. TKACHURUS PICTURATUS (Bowdich).

(HORSE-MACKEREL; XUREL.)

HeadSf; depth 5. D. VIII-I, 31; A. II-I, 27; scales 50 + 47 in Cali-

fornia examples, 90 to 108 in others. Similar to Trachurus trachurus, but

slenderer and less compressed and reaching a much larger size. Arch of

lateral line longer, as long as straight part, the junction of the two much

beyond tip of pectoral; plates on the anterior part small, crowded, their

height less than half eye. Length 2 feet. Warm seas, especially common
on the coast of California, from San Francisco southward to the Galapagos
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Islands and Chili
;
not noticed on the coast of Mexico. Abundant in

summer in the markets of San Francisco, where it is a food-fish of good,

quality. Also widely distributed in the open sea, reaching the Mediter-

ranean and New Zealand. It has not been recorded from the east coast of

either North or South America, where Trachurus trachurus is the only well-

known species, even this being rare. The California species may prove
separable from the Atlantic form, in which case it would stand as Trachurua

symmetricus, Ayres ;
no difference is, however, known to us. Liitken

records specimens from the West Indies, Azores, and Chili, (picturatus,

pictured.) (Eu.)

Seriola picturata, BOWDICH, Excursion to Madeira, 123, fig. 27, 1825, Madeira.
Caranx picturatus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 269.

Trachurus picturatus, STEINDACHNER, Ichth. Berich., v, 34, 1868; JORDAN & GILBERT, Proc. U. S.

Nat. Mus., 1882, 358; JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 191; JORDAN & GIL-

BERT, Synopsis, 911, 1883.

Caranx trachurus,
" deuxieme subdivision," CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 17,

1833, Mediterranean; Valparaiso.
Caranx cuvieri, LOWE, Trans. Zool. Soc. Lond., n, 1837, 183, Madeira.
Caranx symmetricus, AYRES, Proc. Cal. Ac. Nat. Sci., i, 1855, 62, San Francisco.
Trachurus fallax, CAPELLO, Catal. Peix. Portugal, 310-318, 1867, Lisbon.
Trachurus rissoi, GIGLIOLI, Catalogo degli Anfibi e Pesci Italian!, 27, 1880, Italy; based on Caranx

amia, Risso.

Caranx (Trachurus) cuvieri, STEINDACHNER, Ichtb. Beitr., n, 16, 1875.

Trachurus cuvieri, LUTKEN, Spolia Atlantica, 126, 1880.

Trachurus symmetricus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 261.

1303. TRACHURUS TRACHURUS (Linnaeus).

(SAUREL; GASCON.)

Head 3| ; depth 4
; eye large, equal to snout, 4 in head. D. VIII-I, 29

;

A. II-I, 28
;
scales 40 -f- 37. Body more compressed and deeper than in the

preceding. Head rather long. Mouth moderate, the maxillary reaching
the front of eye. Arch of lateral line short, reaching scarcely beyond pec-

toral, 1 in straight part, the plates high, nearly as high anteriorly as

posteriorly, their height more than half eye. Greenish, sides silvery ;
a

dusky opercular spot. Length 1 foot. North Atlantic chiefly on the

coasts of Europe, south to Spain and Naples ;
it is very rare on our coast,

recorded from Newport, K. I., Pensacola, and Cape San Lucas. A third

species, Trachurus mediterraneus, not known from America, largely replaces
it in southern Europe. (Eu.)
Scomber trachurus, LINNAEUS, Syst. Nat., Ed. x, 1758, 298, Mediterranean Sea; after Scomber

linea.laterali aculeala of ARTEDI
;
D. VIII, 34; probably includes Trachurus tnediterraneus.*

Trachurus trachurus, BLOCH, Naturgesch. Ichthyologia, n, 138, pi. 36, 1784; good figure and

description of the northern species, here called trachurus.

Caranx trachurus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 11, 1833.

Trachurus trachurus, STEINDACHNER, Ichth. Berich., v, 32, 1868; JORDAN & GILBERT, Proc. U. S.

Nat. Mus., 1882, 269; GUNTHER, Cat. (in part), n, 419, 1860.

* It is possible that the specific name trachurus, being based entirely on Mediterranean speci-
mens, should be transferred to the commonest species of that region, now called Trachurus medi-
terraneans. In that case the name Trachurus semispinosu? (Nilsson) is probably to be retained for
the form here called Trachurus trachurus, which ranges farther northward than the others.
Bloch's description of trachurus belongs to this form, and probably two or three species were con-
founded by Artedi and Linnaeus, as by very many later writers.
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f Caranxomorus plvmuriamu, LACKIM'I.E, Hist. Nat. Poiss., in, 84, pi. 11,1802; scarcely id.-nti-

(iabli-; from a fi^uro by PLUMIER, supposed to have been made in Martinique.

nts, RAFiNESQUE, ludice d'lttiol. Su-iliana, 20, 1810; basi'd on Scomber trachurtu of

;
JORDAN & GILBERT, Synopsis, 911, 1883; JORDAN & GILBERT, Proc. U. 8. Nat.

Mus., 1883, 191.

C<tr us s< 'iiiitsjiiHosiix, NILSSON, Prodr. Ichthyol. Scand., 84,1832, Scandinavia.

Tntclnirns <wv<y'' "-S GiiONOW, Cat., Ed. Gray, 1854, 125, seas of Europe; after Scomber linea

lutt'i-ah CIOTO oiiininii luricata of GuONOW.

Tnn-hnntxlinnni, MALM, Bohusliins Fauna, 421, Bohuslan, Sweden.
jfVuc/Htnia- trMhurus, LiJTKEN, Spolia Atlautica, 125, 1880.

417. TRACHUROPS, Gill.

Trachurops, GILL, Proc. Ac. Nat. Sci. Phila., 431, 1862, (crumenopJiUtalmws).

This genus is close to Caranx, differing in the more elongate form and

especially in the structure of the shoulder girdle which has a deep cross-

furrow at its junction with the isthmus, with a fleshy projection above

the furrow. Species few, found in all warm seas. (Trachurus; tty,

appearance.)

1304. TRACHUROPS CRUMBNOPHTHALMUS (Bloch).

(GooGLER ;
BIG-EYED SCAD

;
GOOGLE-EYE JACK. ; CHICUARBO.)

Head 3* ; depth 3* ; eye 3. D. VIII-I, 26
;
A. II-I, 22

;
scutes 35. Body

oblong elongate, little compressed, the back not elevated. Head elongate,

rather pointed, the lower jaw projecting ; maxillary reaching past the

front of the eye, which is very large, longer than snout, much deeper
than the cheeks, and greater than the interorbital width. A single series

of small teeth in each jaw ; very weak teeth on vomer and palatines; a

patch of teeth on tongue. Shoulder girdle near isthmus with a fleshy

projection, in front of which is a deep cross furrow
; adipose eyelid largely

developed. Scales comparatively large. Cheeks and breast scaly. Gill

rakers long, numerous. Lateral line scarcely arched, its scutes weak, but

little carinated. Dorsal spines slender
;
free anal spines strong ; pectorals

falcate, shortish, about 1| in head. An angle at lower posterior part of

opercular region as in Clupea. Bluish olive above, silvery below, a faint

opercular spot. Length about 2 feet. Both coasts of tropical America,

occasionally north to Cape Cod
;
common in the West Indies and on the

west coast of Mexico
; specimens examined by us from Cape San Lucas,

Mazatlan, Acapulco, and Panama. We are unable to see any difference

between the Pacific Coast form Trachurus brachychirus, Gill, and the ordi-

nary cnimenophthalmus. Specimens from Havana, Acapulco, and Mazatlan

agree perfectly. Also found on the coast of Africa and in most tropical

seas, (crumena, purse; 600aA/uoc, eye.) -

Scomber ci-umeiinjththalmns, BLOCH, Ichthyol., pi. 343, 1793, Acara in Guinea.

Scomber plumieri, BLOCH, Ichthyol., pi. 344, 1793, Antilles.

Scomber balantiophlhalmus, BLOCK & SCHNEIDER, Syst. Iclith., 29, 1801, Guinea.

Caranx macmLihUialimix, AOASSIZ, Spix, Pise. Bras., 107, 1829, Brazil.

Trachnrops brachychirus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 261, Cape San Lucas.

Carunjc cruntenoplithalmus, LACPEDK, Hist. Nat. Poiss., iv, 107, 1803; CUVIER & VALENIn
Hist. Nat. Poiss., ix, 62, 1833; JORDAN & GILBERT, Synoposis, 434; and of recent writers gen-

erally; GUNTHER, Cat., 11, 429, 1860.
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Trachurops crumenophthalmus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 196, 1883.

Caranx plumieri, CUVIEB & VALENCIENNES, Hist. Nat. Poiss., ix, 65, 1833.

Trachurops plumieri, POEY, Enumeratio, 78, 1875.

418. HEMICARANX, Bleeker.

Carangops* GILL, Proc. Ac. Nat. Sci. Phila., 1862, 431, (falcalus).

Hemicaraiuc,* BLEEKEU, Versl. Kon. Ak. Wet., xiv, 134, 1862, (marginatus).

Maxillary very narrow, its greatest width scarcely i eye ;
head small.

Teeth uniserial, few or none on vomer or palatines. Dorsal and anal tins

very low anteriorly, not falcate, their bases with a conspicuous sheath of

scales. Lateral line more or less arched in front, the plates small and
numerous. Tropical seas. Allied to Caranx, differing chiefly in the nar-

row maxillary. The American species are all rare and need further com-

parison, (ijfj-i,
half

; Caranx.)

a. Arch of lateral line very strong, its height more than % its length; base of pectoral merely

dusky; head very small; caudal lobes very unequal. AMBLYRHYNCHUS, 1305.

aa. Arch of lateral line less convex, its height not % its length;! caudal lobes subequal.

b. Base of pectoral with a large jet-black area; sides in adult not barred; head small.

ATRIMANUS, 1306.

lb. Base of pectoral without black blotch; sides barred with black; head rather large.

c. Head about 3% in length ;
scutes of lateral line mostly armed.

(I Soft dorsal with 30 rays; anal with 22. SECUNDUS, 1307.

dd. Soft dorsal with 28 rays; anal with 24. FURTIIII, 1308.

cc. Head 3 in length ;
scutes feebly armed. LEUCURUS, 1309.

1305. HEMICARANX AMBLYRHYNCHUS (Cuvier & Valenciennes).

Head 4
j depth 2|; eye large, as long as snout, 3 in head. D. VII-I,

28
;
A. II-I, 25

;
shields 50. Arch of lateral line very strong, its height

more than i its length, which is much less than half length of straight

part. Body oval, much compressed, with the axis nearly midway between

the back and belly ; profile very convex. Mouth very small, oblique, the

maxillary reaching little past front of orbit. Head small, short, about as

deep as long. Gill rakers shortish, rather strong, 20 below arch, anal spines

small, the second longest ; upper lobe of the caudal falcate, more than a

third longer than the lower. Lateral scutes numerous, very strong.
Teeth rather strong, in one series in each jaw ;

teeth on tongue few or

none
;
those on vomer and palatines minute, deciduous

;
scales small

;

cheeks naked, breast scaly ;
lateral line strongly arched, the arch about k

the straight portion ; scaly sheaths of dorsal and anal very high, extend-

ing the whole length of fin. Pectoral falcate, little longer than head,

reaching anal. Greenish above, with blue reflections
;
sides and below

golden or dark silvery; caudal fin yellow, inner edge of upper lobe

black
;
base of pectoral dusky ;

a black axillary spot ; opercle faintly

blotched. Tropical America from Cape Hatteras to Brazil
;
rather com-

mon in the West Indies, occasional on the coast of Carolina and Florida.

, blunt; fi'vyxos, snout.)

* We have no means of knowing which of these two names has priority of date. Apparently
Hemicaranx was first printed.

t Character not verified in Hemicaranx secundus,
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C.mn innhlyrliitncliits, CuviER & VALENCIENNES, Hist. Nat. Poiss., IX, 100, pi. 248, 1833, Brazil;
GuNniEU, Cat., n, 411, 1860.

C.,miu- fnlcatus, HoLBKOOK, Ichth. South Carolina, 94, 18(30, Charleston.
r.nw/.i- IIC/I'I-OII/IIJHH, POEY, Memorias, u, 344, 1861, Cuba.

L'araii'j^is heteropyyus, POEY, Euumeratio, 77, 1875.

1306 HEMICAKANX ATRIMANUS (Jordan & Gilbert).

Head 4; depth 2!f. D. VI-I, 29; A. II-T, 25; scales 60 (all plates).

13ody regularly elliptical, compressed and much elevated, the dorsal and
ventral curves about equal, and the greatest depth of body nearly in the

middle of length, exclusive of caudal peduncle. Head small, short, and

low, its depth rather less than its length, the upper profile descending

gently to the sharp snout; jaws about equal; prernaxillaries anteriorly
about in the axis of body ;

maxillaries narrow, reaching slightly beyond
anterior margin of orbit, 3| in head; each jaw with a single regular
series of very small, close-set teeth, without larger teeth; no teeth on

vomer, palatines, or tongue. Eye moderate, slightly longer than snout,

li in iuterorbitai width; occiput with an evident carina. Gill rakers

moderate, about 15.on the anterior limb, the longest half the diameter of

orbit. Head naked, with the exception of a patch of scales on the tem-

poral region. Distance from snout to origin of spinous dorsal less than

length of pectorals ;
dorsal spines slender and fragile, the highest equal-

ing distance from snout to front of pupil ;
a well-developed antrorse

spine before dorsal
;

soft dorsal and anal similar, not falcate, the rays

regularly decreasing from the first
; highest soft ray of dorsal about half

distance from snout to base of pectoral, and somewhat longer than the

highest ray of anal
;

free anal spines little developed ;
dorsal and anal

each depressible into a very high sheath of scales, which leaves only the

last two or three rays uncovered
;
caudal fin wide, well forked, the upper

lobe evidently longer and more falcate than the lower, but less produced
than in Hemicaranx amblyrliynclius, the longest ray about $ length of rest

offish; pectoral fin very long and falcate, reaching opposite to base of

seventh ray of anal, about half longer than head; ventrals rather long,

reaching beyond vent and slightly more than halfway to front of anal.

Breast entirely covered with very tine thin scales
; upper part of sides

anteriorly with irregular series of scales which are not well imbricated;

lateral line with a strong curve anteriorly (but less arched than in Car-

(iiu- amllyrhyncJius), the height of the curve | of its length, which is a

little more than half length of straight portion ;
the line becoming

abruptly straight opposite front of anal
; plates of lateral line developed

along entire length of straight portion, the plates not large, the height

of the largest one not more than half diameter of eye. Color blackish

olive above, dusky yellowish below with a silvery luster; top of head,

snout, and a large diffuse blotch on upper part of opercle black
;
cheeks

and lower parts of head thickly dusted with large brown points ;
vertical

fins dusky, the caudal and anterior rays of anal with much greenish

yellow ;
ventrals largely white

; pectorals dusky olive, the axil and a

large black blotch on both sides of the fin at base jet black, the blotch

F. N. A. 59
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covering the base of all the rays of pectoral except the lower, and

extending on the fin for a distance greater than % length of fin
;
inside of

mouth and lining of opercles not black. Length 12 inches. A single

specimen (Type, No. 29,341) was 'taken in the Bay of Panama. (ater>

black; man us, hand.)

Caranx atrimanus, JORDAN & GILBERT, Bull. U. S. Fish Comm., i, 1881, 308, Panama.

1307. HEMICARANX SECUNDUS (Poey).

(SEGUNDO ;
VOLANTIN. )

Head 4J in total with caudal
; depth 3. D. VII-I, 30

;
A. II, I, 22

; eye
5 in head. Body oval, moderately elevated, the curve of the front a little

greater than that of throat. Maxillary reaching first fourth of eye;

adipose eyelid well developed ;
scales very small; pectoral long, falcate,

the bucklers of lateral line beginning opposite its point, large and

numerous; curve of lateral line not described. Caudal lobes not widely

separated, probably subequal; dorsal and anal without salient lobe. Pale

violet above, white below
;
sides with 6 broad dark bands, lost with age ;

fins mostly blackish, the caudal greenish ;
throat bjackish. Cojca 20.

Cuba; not very common, reaching a weight of 3 pounds; used as food.

(Poey); not seen by us. (secundus, second, from the Spanish name Segundo.
"
J'ignore le motif qui 1'a fait nommer ainsi." Poey.)

Caranx secundus, POEY, Memorias, u, 223, 1860, Cuba. (Coll. Poey.)

Carangops secundus, POEY, Synopsis, 367, 1867.

f Caranx, fasdalus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 70, 1833, Mexico; on a draw-

ing by MOCIGNO & LESS; a banded species, with angle of lateral line under front of soft

dorsal.

1308. HEMICARANX FURTHII (Steindachner).

Head 3$: depth 2; eye 3* in head. D. VIII-I, 28; A. II-I, 24; scutes

57. Body deep, strongly compressed, the back arched, the ventral line

little curved. Maxillary reaching pupil. Dorsal and anal fins rather high,
but the anterior rays not exserted beyond the rest : highest rays of dor-

sal, If in length of head
;
sheath at base of dorsal little developed ;

cau-

dal fin not deeply forked
; pectoral moderate, as long as head, twice length

of ventral; curve of lateral line not quite twice in straight part. Scutes

small, but each ending in a spine. Teeth slender, rather long, uniserial

above and below
;
no teeth on vomer or palatines. Body everywhere

finely punctulate, with 6 rather sharply defined broad dark bars, besides

one on the head
; pectoral and caudal yellowish ;

other fins dark gray ;

axil with some dusky ;
caudal fin pale. Pacific coast of tropical America,

known from three specimens, the largest 5 inches long, from Panama.

(Steindachner.) Perhaps not distinct from Caranx leucurus. (Named for

Ignatius Fiirth, Austrian Consul at Panama.)
Caranx furthii, STEINDACHNER, Ichth. Beitr., iv, 12, 1875, Panama. (Coll. Flirth.)

1309. HEMICARANX LEUCURUS (Giinther).

Head 3; depth 2. D. VIII-I, 28; A. II-I, 24 to 26; scutes 50; snout
rather obtuse, the jaws equal, the maxillary reaching past front of eye
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Teeth uuiserial, very small, none on palate. Lateral Hue with a semicir-

cular arch, the length of which is If to 1* in straight part ;
its angle

below front of second dorsal and with about 50 small low shields, but few
of which have depressed spines. Pectoral reaching anal spines. Brownish

gray, body with 6 dark-brown vertical bands, the first behind base of

pectoral, the fourth from middle of soft dorsal
;
a large black spot on

opercle ; dorsal, anal, and ventral black
; pectoral and caudal pale. Two

specimens, each 3 inches long, from Panama. (Guuther.) (/lev/cof, white ;

ovpd, tail.)

Caran.r leucunig, GuNTHER, Proc. Zool. Soc. London, 1864, 24, Panama; (Coll. Capt. John M.

Dow); GUNTHER, Fish.Cuntr Amer., 430, 18G9; JORDAN <fe GILBERT, Proc. U. S. Nat. Mus.,

1883, 1U4.

419. CARANX,* Lacepede.

(CREVALLES.)

Caranx (COMMERSON) LACPEDE, Hist. Nat. Poiss., in, 57, 1802, (trachurus, speciosus, carn,/i<x,

ruber, etc.).

Caraiu; RAFINESQUE, Caratteri Alcuni Nuovi Generi, 41, 1810, (first restriction to ferdau, ruber,

etc.).

Tricropterus, KAFINESQUE, Caratteri, 41, 1810,f (carangus= hippos).

Carangus, GRIFFITH, Cuvier's Nat. Hist. Fishes, 335, 1837, (based on Les Carangues of CUVIKB;

type Caranx carangus).
*
Argi/rlepes, SWAINSON, Class'n Fishes, u, 247, 1839, (melanoptera).

Alepes, SWAINSON. Class'n Fishes, 248, 1839, (Wari parah, RUSSELL= nigripinnis, DAY; species

with the teeth uniserial on jaws and tongue only; body fusiform; shields numerous; dorsal

low).

*The proper type of the genus Caranx seems to be Scomber ruber, Bloch. The name Caranx
was apparently recorded in manuscript by Commerson, who applied it to Caranx speciosus. In

printed nomenclature ( 'r<rns was first used by Lacepede, who adopted the name from Commerson
applying it to a large group containing among other species trachurus, carangus, speciosus, ferdau,
and ruber. This genus was next further limited by Rafinesque in the following words:
" lo hocreduto dovere dividere in quattro generi.jl genere Caranx dei moderni ittiologi che ho

nomiuati Trachurus, Caranx, Trieroftfnu,
e Uypodis; e questi tre ultimi non offeriscono veruno

specie Siciliano; Hipodys (Hypodis) dlfferisce dal Trachurus nell' avere due aleanali, e il Caranx
nell' avere un raggio o spine sciolto fra le due ale dorsali ed il Tricropterus nell' averno tre

forniti ognuno d'una membrana alare."
These characters are all partly fallacious and of no systematic importance. All of them are

taken from Lacepede's analytical key. We must turn to Lacepede's work to find their signifi-
cance. Trachurus evidently corresponds to Lacepede's "premier sous-genre," Scomber trachurus

being its type. Ca>anx corresponds to the "second sous-genre," including the species ferdau,

ruber, giez,sansun, and korab. Hypmlis (ujroi, below; Si?, two; two free anal spines or finlets) is

based on Scomber glaucus, L. Lichia glauca, Cuvier, a European species. Tricropterus is based
on Caranx carangua, and is therefore synonymous with the later Carangus of Griffith and Caraitgus
of Girard.

<'aranxis next further restricted by Cuvier & Valenciennes. Among their " Caranx propre-
inent dits" are two species, />>v/rm and ruber, placed in Caranx by both Rafinesque and Lacepede.
One of these two species should apparently be retained as the type, unless we are to return to the

manuscripts of Commerson for our understanding of the group. In Swainson's work, in 1839,
ruin.-/-is still retained in connection with the name Caranx. As trachurus, specio*ux, and c<f/-/;/'.s J

species heretofore taken by authors as types of Caranx, are none of them available for this pur-

pose because all of them were referred to other genera by Rafinesque, we must apparently
choose between ruber and ferdnu. We therefore select Caranx ruber as type of the genus.

Gill in 1862 adopted qwefcMU as the type of Caranj- because this was the only species mentioned

by Commerson, from whose manuscripts Lacepede adopted the name Carany. It is not. however,
evident that Lacepede regarded this species as his type. If, however, wo should adopt this view,
the name Caranx would supersede (Inntliniiodim and the genus here called Caranx would become
Tri<-r<>i>teru,. The name Caranx is really derived from Carangue, and several writers have taken
Carany caranrfus as its type. This arrangement seems to us not tenable. Its adoption would
shift the names of the subgenera, Caranx taking the place of Tricopterus.

t Hypodis, Rafinesque, 7. c. (based on Scomber glaucus, L.), is equivalent to Lichia, as is also Rafi-

nesque's genus Hypacantus, I. c., 43. Lichia is of later date.
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Selar, BLEEKER, Verhaiidl. Batav. Genootech., xxiv, 1851, (loops; teeth in one row; teeth on

palate).

Leioglossus, BLEEKER, I. c., (carangoides; teeth in one row; teeth on vomer and palatines, none on

tongue).

Uraspis, BLEEKER, I. c., (carangoides; teeth 2-rowed in jaws only).

Leptaspis, BLEEKER, I. c., (leptolepis; uniserial teeth on lower jaw and tongue; none on upper jaw
or palate).

Selaroides, BLEEKER, 7. c., (leptolepis).

Carangichthys, BLEEKER, Bijdragen Ichthyol. Fauna Celebes, in, 760, about 1852, (lypus; young of

some species allied to latus; preopercle serrate; teeth in several rows, outer enlarged; teeth

on vomer, palatines, and tongue).

Carangns, GIRARD, Proc. Ac. Nat. Sci. Phila., 1858, 168, (esctilentus=hippos).

Paratractus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 432, (pis<juelits=crysos).

Body ovate or oblong, compressed, the back sometimes considerably

elevated, sometimes little arched. Head moderate or rather large, more
or less compressed. Mouth moderate or large, oblique ; maxillary broad,

with a well-developed supplemental bone, extending to below eye. Pre-

maxillaries protractile. Teeth developed in one or few series, unequal,
or at least not in villiform bands. Villiform teeth usually present on

vomer, palatines, and tongue, wanting or deciduous in some species.

Gill rakers long. Eye large, with an adipose eyelid. Dorsal spines
rather low, connected; second dorsal long, usually elevated in front

;
both

fins depressible in a groove. Anal fin similar to second dorsal and nearly
as long, preceded by two rather strong spines, its base longer than the

abdomen. Caudal fin strongly forked, the peduncle very slender. Ven-

tral fins moderate; pectorals falcate; no finlets. Scales present, mostly

very small. Lateral line with its posterior portion armed with strong

bony plates, which grow larger on the tail, each plate armed with a spine ;

a short dorsal branch of lateral line usually present. Preopercle entire

in the adult, serrate in the young, usually with a membrauaceous border.

Species very numerous in all warm seas, most of them valued for food.

As here understood, this genus includes a considerable variety of forms,

differing in the dentition and in the shape of the body. Its members seem,

however, to form a natural series. (Name a corruption of the Portuguese
Acarauna, French Carangue. Lacepede, however, claims to derive it from

ndpu, head, "a cause de 1'espece de. prominence que pr6sente leur tete,

de la force de cette partie, de Pe"clat dont elle brille, et d'ailleurs pour
annoncer la sorte de puissance et de domination que plusieurs osseux de

ce genre exercent sur un grand nombre des poissons qui fre"quentent les

rivages." Lace"pede.)

o. Teeth on vomer and palatines persistent.

b. Soft dorsal and anal low, not much elevated in front, little if at all falcate; teeth in

jaws in one or few series, wijth no canines.

SELAH:

c. Lateral line strongly arched; arch of lateral line not half as long as straight por-

tion; the angle under front of soft dorsal; breast scaly; lateral scutes
strong^

about 48 in number; scaly sheath of dorsal and anal very deep. Head 3%;
depthS; second D. I, 24; A. I, 19; sides with broad, dark bars; a black oper-

cular spot; fins largely yellow. VINCTUS, 1310.

CARANX :

cc. Lateral line little arched, its curved part not shorter than its straight part; max-
illaries scarcely reaching front of eye.



Jordan ctnd Evermann, Fishes of North America. i)17

rf. Opercular spot obsolete; body rather elongate, the depth 3 to 3% in length;
snout 3 in head; head 3% in body; siroml D. I, 26; A. I, 22; shields 25

to 29.

e. Body slender, the depth about 3% in length; color dark, chiefly bluish.

RUIiEB, 1311.

ee. Body deeper, the depth about 2g in length; color pale, mostly golden.

BARTHOLOMEW, 1312.

bb. Soft dorsal and anal much elevated in front and more or less falcate; upper teeth in a

band, the outer enlarged; lower teeth in one series; dorsal sheath of scales not

greatly developed; soft dorsal and anal both rather short.

TRICROPTERUS (rpel?, three; anpov, point; irrepov, fin; from the 3 free spines supposed to

stand between the dorsals):

/. Breast naked, except a small rhombic area before ventrals; two small canines in

front of lower jaw; body robust, compressed.

g. Opercular spot large; adult with a black spot on pectoral; pectoral 3 in length.

Head 3%; depth about 3; second D. I, 20; A. I, 16; scutes (developed)

about 25. HIPPOS, 1313.

ff. Breast entirely covered with small scales.

PARATRACTUS (napd, near; arpa/cro?, spindle):

/(. Body subfusiform, the depth less than % the length; breast scaly; teeth of outer

series small, not canine-like; a black opercular spot; no spot on pectoral;

arch of lateral line about half straight part. CRYBOS, 1314.

i. Pectoral fin moderate, rarely longer than head; scutes about 50.

it. Pectoral fin very long, much longer than head; scutes about 40.

CABALLUS, 1315.

CARANGICHTHYS, (Caranx; ixflus, fish):

kh. Body oblong ovate, the depth more than % the length; outer teeth rather

strong, lower teeth not canine-like.

j. General color silvery; vertical fins not all black.

k. Body moderately elevated, the depth in adult 2 to 2% in length.

Opercular spot very small or obsolete; no pectoral spot; pectoral

3 in length.

I. Body rather elongate, the depth in adult 2% in length; dorsal

and caudal fins largely black; eye larger than in C. lotus, the

head less obtuse. Head 3%; second D. I, 19; A. I, 15; scutes

30. MARGINATUS, 1316.

II. Body moderately deep, the head bluntish, the eye small; the

depth about 2% in length; dorsal fin scarcely dusky, caudal

fin pale. HeadSf ;
second D. I, 20; A. I, 17; scutes 30.

LATUS, 1317.

kk. Body much elevated, the depth in adult 2| in length; no dark cross

bands nor opercular spot; a small, dark spot in axil; caudal and

dorsal lobes dusky; curve of lateral line 1% in straight part;

caudal lobes as long as head; pectoral & longer. Head 3f ; depth

2; second D. I, 22; A. II, I, 19; scutes 32. MEPUSICOLA, 1318.

jj. General color brassy or blackish; vertical fins black; lower teeth not

canine-like.

m. Anterior profile gibbous; head very large; curve of lateral line less

than % straight part; second dorsal and anal strongly falcate;

anterior lobe of dorsal about % head; pectoral very long, 2% in

length; colornearly uniform black. Head3%; depth 2jj; second

D. I, 21; A. IT, I, 18; scutes 28. LUGUBRIS, 1319.

mm. Anterior profile scarcely gibbous; curve of lateral line a little more

than % straight part; soft dorsal and anal strongly falcate; ante-

rior rays of dorsal % head; pectoral a little more than % body;

color dark olivaceous or brassy ;
sides with many small dark-

brown spots. Head 3%; depth 2%; second D. I, 22; A. I, 19;

scutes about 35. MELAMPYQUS, 1320.
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URASPIS (ovpa, tail; a<rnis, shield):

aa. Teeth on vomer and palatines wanting or deciduous
;
teeth in jaw subequal, bluntish, in

one or two rows; lateral line not strongly arched; soft dorsal and anal low; shields

rather few.

i. Body deep, compressed, the back and belly arched; shields 24 to 30; second D. I, 26; A.

I, 22; opercular spot present. OUARA, 1321.

Subgenus SELAR, Bleeker.

1310. CARANX VINCTUS, Jordan & Gilbert.

(COCINERA.)

Head 3i; depth 3. Second D. I, 24; A. I, 19; lateral scutes strong,
about 48. Body elongate, elliptical, compressed, upper profile evenly
arched from snout to caudal peduncle, the lower nearly rectilinear from

snout to origin of anal fin
; upper profile slightly carinate anteriorly.

Width of cheek about equal to diameter of eye. Mouth moderately

oblique, the jaws subequal, the lower scarcely included; intermaxillaries

anteriorly about on a level with axis of body, just below level of lower

margin of eye ; maxillary reaching vertical from front of orbit, 3 in

head; teeth very small, blunt, in a narrow band in each jaw, becoming
a single series in sides of mandible; the outer series slightly enlarged ;

teeth on vomer, palatines, and tongue similar to those on jaws. Gill

rakers very long, numerous, the longest f diameter of orbit, their

number about 10+ 27. Eye large, less than length of snout, about equal-

ing iuterorbital width, 4 in head. Adipose eyelid moderately developed.

Preopercle with its posterior margin very oblique, the angle broadly

rounded; preorbital thin, its least width f diameter of orbit. Spinous
dorsal well developed, the spines high and flexible; the antrorse spine
well developed ;

the fourth spine the longest, the fifth but little shorter;
those posterior rapidly decreasing; the fourth spine equaling f length of

head; length of longest dorsal ray less than \ length of head; anal

spines strong, the soft rays a little lower than those of dorsal; soft

dorsal and anal entirely received within a very deep membranaceous

scaly sheath, which is f the height of median dorsal rays, and terminat-

ing before the ends of the fins, leaving the last 2 rays free
;
the 2 fins

not falcate, the rays regularly decreased from first
; pectorals very long,

falcate, reaching much beyond origin of anal, and to twelfth lateral

scute; the fins \ length of body ;
ventrals reaching to or slightly beyond

vent, which is nearly equidistant from their inner axil and from second
anal spine; caudal lobes not falcate, the upper slightly the longer, a
little less than length of head. Lateral line with a strong curve ante-

riorly, the width of which is less than | straight portion ;
the depth of

curve about i its width
; plates very strongly developed, extending the

whole length of straight portion of lateral line, which begins under first

dorsal rays; top of head, opercles; jaws, and preorbital scaleless or with
a very few scattering scales; cheeks scaly ;

breast- entirely covered with
fine scales; membrane of caudal fin with series of scales. Color dusky,
bluish above, silvery below, with golden and greenish reflections

;
8 or 9

vertical dark half bars descend from back to below lateral line, the
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widest about equaling diameter of orbit, and more than twice as wide as

the light interspaces ;
breast blackish

;
head dusky ;

end of snout black;

a distinct black blotch on upper angle of opercle; fins somewhat dusky ;

the lower yellow in life
; pectoral without spot ;

axil dusky ;
anal white

at tip of lobe. Pacific Coast of Mexico, Mazatlan to Punta Arenas. A
well-marked species, abundant about tjie entrance to the Gulf of Califor-

nia, its range extending thence to the coast of Central America, (vinctus,

banded.)
<'iii-<i>i.>- rim-lux, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 349, Mazatlan; (Typo, Nos.

28:565 and 28366. Coll. Gilbert); JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 197.

Caranx, sp., LAY & BENNETT, Beechey's Voyage, 55, 1849, San Bias; Mazatlan.

Subgenus CARANX.

1311. CARANX RUBER (Bloch).

(CiBi MANCHO
; CARBONEEO.)

Head 3| ; depth 3. D. VII-I, 26; A. II, I, 22; scutes 25 to 29.

Straight portion of lateral line considerably longer than curved part, 2i

in body. Lateral line not strongly arched; maxillary scarcely reaching
front of eye ;

teeth on vomer and palatines persistent, those on jaws in

a few series without canines. Dorsal low, its anterior rays slightly

falcate, 2| in head. Color bluish olive, silvery below, scarcely yellowish
in life

;
a vaguely defined horizontal stripe of clear blue just below the

dorsal
;
dorsal yellowish gray, other fins dusky olive, a distinct black-

ish bar extending along lower lobe of caudal. West Indies
;
not rare,

(rii&er, red, which the species is not; it was originally named from a

drawing erroneously colored.)

Scomber ruler, BLOCH, Ichthyologia, plate 342, 1793, Ste. Croix.

Caranx ruler, BLOCK & SCHNEIDER, Syst. Tchthyol., 29, 1801; JORDAN & GILBERT, Proc. U. S.

Nat. Mus., 1884, 32; GUNTHER, Cat., 11, 430.

Caranx llochii, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 69, 1833, Ste. Croix; same type.

( '<t)-, t .r iridinus, POEY, Memoriae, n, 226, 1860, Cuba.

Carangoides iridinus, POEY, Synopsis, 366, 1868; POEY, Enumeratio, 77, 1875.

1312. CARANX BARTHOLOMJEI, Cuvier & Valencienues.

(YELLOW JACK
;
CIBI AMARILLO.)

Head 3
; depth 2f . D. VIII-I, 27

;
A. II-1, 23 ;

scales 28. Body ovate,

deep and compressed, somewhat elliptical ;
the profile anteriorly not ele-

vated, forming an even curve continuous from the snout to the base of

the dorsal, the snout therefore not blunt. Top of head not much com-

pressed. Premaxillaries on the level of the lower edge of the pupil;

maxillary not reaching to opposite the front of the pupil. Teeth rather

small, in a narrow band on each jaw, without distinct canines
;
villiform

teeth on tongue, vomer, and palatines. Cheek about as deep as the eye,

which is rather small, considerably shorter than snout
; adipose eyelid

little developed. Gill rakers long. Breast entirely scaly ;
soft parts of

the vertical fins densely covered with small scales. Dorsal low, its anterior

rays slightly falcate. Pectoral fin falcate, a little shorter than the head,
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reaching past the front of the anal
;
caudal equally forked. Straight

part of lateral line 2f in body, scarcely as long as curved part ; plates of

lateral line small. In life, bluish silvery, everywhere strongly washed

with golden, the young with golden spots. Fins all pale yellow ;
no

black on opercle or lower lobe of caudal. West Indies, occasionally

northward to Florida and North Carolina; common in Cuba. (Named
for the Island of San Bartolome'.)

Caranx bartholomsei, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 100, 1833, St. Bartholo-

mew; JORDAN & GILBERT, Synopsis, 436, 1833.

Caranx cibi, POEY, Memorias, n, 224, 1860, Cuba.

Caranx beani, JORDAN, Proc. U. S. Nat. Mus., 1880, 486, Beaufort, North Carolina. (Type,

No. 27372. Coll. Gilbert.)

Carangoides cibi, POEY, Synopsis, 366, 1867.

Subgenus TRICROPTERUS, Eafinesque.

1313. CARANX HIPPOS (Linnams).

(CREVALLE ;
TORO

;
HORSE CREVALL

;
CAVALLY

;
JACK

; JIGUAGUA.)

Head 3| ; depth 2| ;
lateral line (scutes) about 30. D. VIII-1, 20

;
A. II-I,

17. Body oblong, the anterior profile very strongly arched. Head large

and deep. Mouth large, low ;
lower jaw prominent; maxillary extending

to nearly opposite posterior border of eye, 2 in head. Teeth in upper

jaw in a broad villiform band
;
an outer- series of large, wide-set, conical

teeth
;
teeth of lower jaw in one row, a distinct canine on each side of

symphysis; villiform teeth on vomer, palatines, pterygoids, and tongue.
Lateral line with a wide arch, its length 1& in straight part, the angle
under fifth dorsal ray ; plates not covering all of straight part. Dorsal

spines short, rather stout
; gill rakers stout, rather long, 15 below angle.

Occipital keel sharp. Eye not very large. Pectoral falcate, ^ longer than

head. Breast naked, with only a small triangular patch of scales in

front of ventrals. Caudal lobes equal, nearly as long as head. Oliva-

ceous above
;
sides and below golden ;

a large distinct black blotch on

opercle, bordered behind with pale ;
a large faint black spot on lower

rays of pectorals, the latter sometimes wanting in young ;
axil of pecto-

ral with a black blotch
; edge of soft dorsal black

; upper edge of caudal

peduncle dusky. Warm seas, generally abundant
;
found on both coasts

of tropical America, north to Cape Cod and Gulf of California, also in

the East Indies; a large and well-known food-fish. More abundant

northward on our coast than any other species of the genus except
Caranx crysos. Easily distinguished by its canines, its naked breast, and

the color markings, (iir-nos, horse.)

Scomber hippos, LINNAEUS, Syst. Nat., Ed. xn, 494, 176G, Charleston, South Carolina.

Scomber carangus, BLOCK, Ichthyol., pi. 340, 1793, Antilles. .

Caranx erythrurus, LACEPEDE, Hist. Nat. Poiss., in, 68, 1802, South Carolina; based on Scomber

hippos, LINNJEUS.

Caranx daubentonii, LACEPEDE, Hist. Nat. Poiss., HI, 72, 1802, Martinique; on a drawing by

PLUMIER.

Caranx carangua, LACEPEDE, Hist. Nat. Poiss., in, 59, 74, 1802, Martinique; on a drawing by

PLUMIER; CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 91, 1833; GUNTHER, Oat., n, 448,

1860, and of authors.
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sauthn)>i/iji<x, CUVIER & VALENCIENNES, Hist. Nat. Poise., ix, 109, 1833, Isle de France.
r,i,;t,i.f. ckaltt, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 117, 1833, Vizagapatam; after

/:/,-<(/ parah, of RUSSKLL.

<';ir<iii.r(iniill,iriim, BENNF.TT, Whaling Voyage, n, 282, 1840, West Indies.

('<i,;u,.r ,/,/,,/sor, DElvAY, N. Y. Faiina: Fishes, 120, 1842, New York; HOLBROOK, Ichth. Soulli

Carolina, 87, 18GO.

Caraiuju* '*, v/-//^*, GIRARD, U. S. Mcx. Round. Surv., 23, pi. xi, figs. 1-3, 1859, Brazos San-

tiago, Texas. (Coll. \ViinU>mami.)

Cat-angm chr>t*ns, GILL, Proc. Ac. Nat. Sci. Phila., 434, 18G2; young.
Carati.r can in s, Gi'xTHKK, Fish. Centr. Amor., 4:!2, 18<;9, Panama.

r,o-ifi/;//is ////./'"*, ft ILL, Proc. Ac. Nat. Sci. Phila., 1862, 433, and olsmvhere; POKY, Enumeratio,

7-,, 1875.

Car,,.>- hijipus, JORDAN & GILBERT, Proc. U. S. Nat. Mils., 1882, 2G9; JORDAN & GILBERT, Synopsis,

437; JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 200.

Subgenus PARATRACTUS, Gill.

1314. CARANX CRYSOS (Mitchill).

(HARD TAIL; RUNNER; JUREL
;
YELLOW MACKEREL; CRKVALLE.)

Head 3i; depth 3. D. VIII-I, 24; A. II-I, 19; lateral line 50 (scutes).

Body oblong, moderately elevated, the dorsal and ventral outlines about

equally arched. Profile forming a uniform curve. Snout rather sharp.

Mouth slightly oblique, a little below axis of body. Maxillary reaching
about to middle of orbit. Teeth comparatively large ;

a single series in

lower jaw ; upper jaw with an inner series of smaller teeth
;
no canines;

teeth on vomer, palatines, and tongue. Eye rather small, shorter than

snout, 3 in head. Gill rakers long and numerous. Pectoral as long as

head, barely reaching anal
; rarely longer than head in certain specimens

from Key West, possibly referable to C. caballus. Scales moderate; cheeks

and breast scaly. Lateral line with a weak arch anteriorly, which is

about half length of straight portion. Lateral scutes numerous, devel-

oped on whole straight part of lateral line. Greenish olive, golden

yellow or silvery below ;
a black blotch on opercle; fins all pale. Length

1 foot or more. Cape Cod to Brazil
; generally abundant, common farther

north than any of the other species of Caranx
;
a well-known food-fish

rarely exceeding a foot in length, not found in the Pacific, where it is

replaced by Caranx caballus. (xpvabs, gold.)

Scomber cn/sos, MITCHILL, Trans. Lit. & Phil. Soc. N. Y., i, 1815, 424, New York.

Cnran.r pi^itetHs, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 97, 1833, San Domingo, Cuba,

and Brazil; JORDAN & GILBERT, Synopsis, 435, 1883.

Tr<H'hnri<ii .si/iKM/KwiHs, GIIONOW, Cat. Fishes, Ed. Gray, 125, 1854, Carolina.

(fcrtMa ,,
?/M,.V, DE KAY, N. Y. Fauna : Fishes, 121, 1842; GUNTIIER, Cat., n, 445, 1860.

P.mdrxrhtspt^im-hi.^ GILL, Proc. Ac. Nat. Sci. Phila., 18G2, 432; POEY, Synopsis, 33H, iSfifi.

dm, H..- f///-//.si>, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 190; JORDAN & GILBERT, Synop-

sis, 970, 1883.

1315. CARANX CABALLUS (Giinther).

(COCINERO ;
COCINERO DORADO J JUREL.)

Head 4
; depth 3*. D. VIII-I, 24 (22 to 24) ;

A. II-I, 21 (20 or 21) ; lat-

eral line 41 (developed scutes). Pectoral usually longer and scutes fewer

than in Caranx erysoa. Form of C. crysos; rather elongate, not greatly
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compressed ;
the dorsal and ventral outlines regularly and nearly equally

arched
;
a low occipital carina

;
a prominent supraocular ridge. Scales

comparatively large, the scaly sheaths of the vertical fins moderately

developed. Cheeks and upper part of opercles scaled
;

breast scaly.

Teeth in a narrow band above, those in front somewhat enlarged,
those of lower jaw mostly in one series

;
feeble teeth on tongue, vomer,

and palatines. Mouth rather small, the jaws nearly equal ; maxillary

reaching front of pupil, 2f in head. Eye large, 3^ in head, the adipose

eyelid well developed. Gill rakers numerous, very long and slender, 28

below angle. Curve of lateral line low, the straight part beginning under

first ray of second dorsal
; length of arch If in straight part. Scutes of

lateral line strong. Pectoral fins very long, slender, and falcate, their

length considerably more than that of the head, 2f in length of body,
their tips reaching fourth anal ray; ventrals short; second dorsal and
anal a little elevated in front, the longest ray half length of head, the

last rays of the fin scarcely rising above the scaly sheath. Greenish above,

golden below
;

a black blotch on the opercle, no spots elsewhere
;

fins

greenish, with faint dusky shades, nowhere distinctly black. Pacific Coast

of tropical America, Cerros Island to Panama, straying northward to San

Diego ; very common fromGuaymas southward. Closely related to C. crysos,

of which it is a representative on the Pacific Coast. Among our specimens
of Caranx crysos from Key West, are some which agree closely with the

type of Caranx caballus, having the pectoral scarcely shorter
;

it is not

likely that the two forms can be distinguished as species, and perhaps
not even as varieties, (caballus, horse; the names Caballo and Horse-

mackerel are often applied to species of Caranx.)

Trachurus loops, GIRARD, Pac. R. K. Surv., Fish., 108, 1858, San Diego; not Caranx boops, CUVIER

& VALENCIENNES.

Caranx caballus,* GUNTHER, Fish. Centr. Amer., 431, 18C9, Panama; JORDAN & GILBERT, Proc. U.

S. Nat. Mus., 1880, 456; JORDAN & GILBERT, Proc. U.S. Nat. Mus., 1883, 199; JORDAN &

GILBERT, Synopsis, 435, 1883.

Caranx girardi,* STEINDACHNER, Ichthyol. Notizen, ix, 25, 1869, San Diego; based on Trachurus

boojjs, GIRARD.

Caranx boops, GIT,L, Proc. Ac. Nat. Sci. Phila., 1862, 261.

Subgenus CARANGICHTHYS, Blceker.

1316. CARANX MARGINATUS, Gill.

Head 3i; depth 2; eye 3. D. VIII-I, 19; A. II-I, 15; scutes 30. Body
more elongate than in Caranx latus, the back less elevated, and the pro-
file less steep. Eye larger, 3 in the young of C. latus of same size.

Teeth moderate, the anterior in both jaws little enlarged ; maxillary 2 in

head, reaching beyond pupil ;
teeth and mouth essentially as in Caranx

latus. Gill rakers rather long, about 12 below angle; scutes rather

weaker than in C. latus
;
arch of lateral line 1 in straight part, an

abrupt angle at junction of the two parts which is under sixth dorsal ray ;

pectoral longer than head
;
cheeks and upper parts of opercle scaly ;

*We do not know which of these two names of the same date is entitled to priority. Giiu-
ther's paper was written first and probably printed first.
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breast scaly ; scaly sheath of fins little developed. Bluish
;
sides golden ;

a very small, black opercular spot and a black axillary spot ; young some-

times with faint cross bands; fins all deep golden, especially the anal;
dorsal and caudal broadly margined with black, the color covering most
of iin

;
no spot on pectoral. Pacific Coast of Mexico

;
rather common

at Mazatlan
;
recorded from Mazatlan and Panama

; long confounded
with Caranjr latus, which lives in the same waters* Caranx marginatus is

readily known by the slenderer form, dark colors, and larger eye. (mar-

(/ in (it us, edged.)
Cco-anx marginaliis, GILL, Proc. Ac. Nat. Sci. Phila., 1866, 166, Panama. (Coll. Capt. Dow.)

1317. CARANX LATUS, Agassiz.

(JUREL ; XUREL ; HOHSE-EYE JACK.)

Head 3| ; depth 2*. D. VIII-I, 22
;
A. II-I, 16 to 18

;
lateral line with

35 scutes. Form of Caranx hippos, but the profile not so strongly arched.

Teeth much as in C. hippos, the canines considerably weaker. Gill rakers

rather long, about 12 below angle. Breast scaly. Scutes present on

whole of straight part of lateral line; arched part of lateral line H in

straight part ;
an abrupt angle at junction of the two parts, which is

under third dorsal ray. Pectoral about as long as head
; maxillary reach;

ing posterior edge of pupil ;
cheek and upper parts of opercles scaly -

scaly sheaths of fins little developed. Bluish
;
sides golden or silvery; a

very small, black opercular spot ; young sometimes with faint dark cross

bands; fins mostly grayish. Anterior part of soft dorsal fin dusky;
caudal yellow, without black; no spot on pectorals; no axillary spot.

West Indies and all warm seas, occasionally north to Virginia ; very
abundant southward

;
not so common northward as Caranx hippos.

Equally abundant on the west coast of Mexico
;
our specimens from

Panama, Clarion Island, and Chatham Island apparently not different

from West Indian examples. Also common in the East Indies, if Caranx

heberi is the same, as we suppose. The flesh is sometimes poisonous in

the tropics, giving rise to the disease called Ciguatera. (latus, broad.)

Caranx lalus, AGASSIZ, Pise. Bras., 105, 1829, Brazil ; JORDAN & GILBERT, Proc. U. S. Nat. Mus.,

1883, 200.

Caranx leptnnis, AGASSIZ, Pise. Bras., 106,1829, Brazil
; GUNTHER, Cat., n, 447.

Scomber heleri, BENNETT, Fishes Ceylon, pi. 26, 1830, Ceylon.
Caranx fallax, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 95, 1833, Antilles; Brazil

;

POEY, Repertorio, 328, 1875; JORDAN & GILBERT, Synopsis, 437, 1883.

Carangns fallax, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 433, and elsewhere; POKY, Synopsis, 364,

1868.

Caranx sem, CUVIER & VALENCIENNES, Hist. Kat. Poiss., ix, 105, 1833, Pondicherry.
Caranx forsteri, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 107, 1833, East Indies.

CbnMCE pertmi,
< VVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 112, 1833, East Indies.

Caranx lesson
i,
CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 113, 1833, Malabar.

C<trn.i- Jielengeri, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 116, 1833, Malabar.
('<n-nn.r iti-<txinst<-x, RICHARDSON, Voy. Erebus and Terror, 136, 1844, Port Essington.
Caranx Itipp,-*, GUNTHER, Cat., n, 449, 1860, not Scomber liipposli.- G('VTHER, Fishes Ontr. Amer.,

431, 1869; DAY, Fishes of Malabar, 86, 1865; GUNTHER, Fist-he dor Siidsee, 131, fig. 84, 1876.

C.ir, ins ricliardi, Hoi.BROOK, Ichthyol. South Carolina, 96, pi. 13, fig. 1, 1860, South Carolina.
<'<trn.r <i,m-u*,* POEY, Enumeratio, 76, 1875, Cuba.

* Caranx aureits, Poey. Brilliant yellow; silvery below; ventrals straw color; anal yellow; tip
of second dorsal and caudal lolies greenish. Length 10 inches. Seen in Cuba alter north
winds iu winter. Said to differ from Curanx loins only in color. (Poey.)
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1318. CARANX MEDUSIt'OLA, Jordan & Starks.

Head 3
; depth 2. D. VII-I, 22; A. II-I, 19 or 18; scutes 32. Pec-

toral longer than head. Dorsal lobe If in head
;
caudal lobes equal to

head
;
curve of lateral line !& in straight part ; height of arch in

its chord 4. Eye 4 in head
;

snout 3
; maxillary 3

; ventral 2. Body
unusually deep and compressed, deeper than in Caranx latus

;
the back

elevated, the belly similarly arched
;
head moderate, deep, the nape arched.

Mouth small, maxillary broad, with broad supplemental bone. Teeth in

moderate bands, the outer enlargedbut not canine-like
; upper teeth rather

larger than lower and in a broader band. Villiform bands on vomer, pala-

tines, and tongue. Eye moderate; preorbital rather narrow. Gill rakers

rather long and slender, about 12 below angle of arch. Soft dorsal and

anal with falcate lobes. Caudal well forked, the lobes equal. Pectoral

very long and falcate
;

ventrals short. Lateral 'line rather strongly

curved, with moderate armature. Breast entirely scaly. Clear blue

above, silvery below
;
no bands or spots anywhere, except a small, black

axillary spot, and a blue-green patch on back of caudal peduncle ; pec-

toral bright yellow ; anal and caudal yellow, the lobes blackish
;
caudal

grayish, tho lobes black wit-h whitish posterior edge ;
ventrals yellow ;

young with a deep-blue spot above the eye in life. Length 6 to 12 inches.

About Mazatlan, on sandy shores; very common; the young of an inch

in length very abundant in the body cavity of a large translucent jelly-

fish found about the Venados Islands in January,. (Medusa, a jelly-fish ;

colo, to inhabit.)

Caratix medusicola, JORDAN & STARKS, Rcpt. Fishes Sinaloa, MS., 1895, Mazatlan. (Coll. Hopkins

Expedition.)

1319. CARANX LUGUBRIS, Poey.

(TlNOSA.)

Head 3; depth 2
; eye 4*. D. VII-I, 21; A. II-I, 18. Body oblong

ovate, compressed, deep, the back elevated, but not arched. Profile gib-
bous from occiput forward to above eye, thence straight and steep at a

considerable angle to a point in front of nostrils, whence the snout again

projects at a strong angle. Outline of back nearly straight from occiput
to front of second dorsal, thence declining regularly to caudal peduncle.
Ventral outline nearly straight from lower jaw to origin of anal, the base

o'f which is placed at a similar angle to that of soft dorsal. Head large,

very deep, deeper than long, occipital ridge not sharp. Mouth large, the

broad maxillary reaching to opposite front of pupil. Lower jaw strong,
the chin projecting when mouth is closed. Teeth in upper jaw in a narrow
villiform band, with an outer series of larger, conical teeth, 6 to 8 in num-
ber on each side, subequal and regularly arranged. Lower jaw with a

single series of teeth similar to the larger teeth of upper jaw, a few smaller

teeth intermixed with them. No differentiated canine teeth. Villiform

teeth on vomer, palatines, and tongue. Gill rakers rather long, close-set,

i diameter of eye. Eye large, with a distinct adipose eyelid, its diameter

equal to that of the broad preorbital, which is wider than maxillary.
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Cheeks closely scaled
; opercles mostly naked below

;
a few scales on sub-

opercle and interopercle. Scales on body not very small; breast closely
scaled. Lateral line with a moderate curve anteriorly, becoming straight
at front of anal, the length of the arch being less than that of straight

part ; greatest depth of arch about its length. Armature of lateral line

beginning at the curve
;
the plates rather large, very broad, 28 in number.

Fins with very few scales or none. Spiuous dorsal moderate, the spines
rather strong, its last spine stout and free, nearly horizontal. Second
dorsal falcate, the longest rays more than half length of its base. Poste-

rior part of fin rather low, rising well above its low basal sheath of scales

which terminates near middle of fin
;
anal similar to soft dorsal, its

anterior rays more than half base .of fin. Free anal spines moderate.

Caudal lobes rather broad, equal, not very long, the upper as long as from

snout to edge of opercle, depth of fin from tip to tip about equal to

depth of head. Ventral fins short, not filamentous, as long as from snout

to end of maxillary. Pectoral extremely long, falcate, reaching to tenth

plate of lateral line, or about to seventh anal ray, its length 2f in that of

body, less than greatest depth of body. Color sooty blackish, nearly

uniform, the belly not paler than back. A black spot at angle of opercle,

none on pectoral. Ventrals, anal, and dorsal wholly black, as are the

shields of lateral line. Length 18 inches. Rocky islands in the tropics,

both in the Atlantic and Pacific. We have compared our specimens from

Clarion Island, Revillagigedos, with one of Poey's specimens from Cuba,
and with specimens obtained by Dr. Streets. These differ somewhat in

form and in the height of fins, but we have no doubt that all belong
to the same species, this being another of those common to the two coasts

of tropical America. The species is rather common about Cuba, where it

is regarded as poisonous, and its sale in the markets is forbidden, (luyabris,

mournful, from its dark color and especially its bad reputation, associated

with the dread Ciguatera, a disease arising from fish poisoning.)

Scomber ascensionte, BLOCK & SCHNEIDER, Syst. Ichth., 33, 1801; not Scomber ascensiomsof OSBECK,
which may be Caranx guara.

Caranx lugubris, POEY, Memoriae, ir, 222, 1860, Cuba; JORDAN & GILBERT, Proc. U. S. Nat. Mus.,

1881, 227; JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 201.

Caranx frontalis, POEY, Memoriae, n, 222, 1860, Cuba.

Cnrnn.i- ttwf'Hxionix, CuviEii & VALENCIENNES, Hist. Nat. Poiss., ix, 102, 1833; GUNTIIER, Cat., 11,

432, 1860; GUNTHER, Fische Siidsee, xi, 132, pi. 85, 1876; GUNTIIER, Voy. Challenger, Shore

Fishes, 4,5,1880.

Carangus lugubris, POEY, Synopsis, 365, 1868.

1320. CARANX MELAMPYGUS, Cuvier & Valeucieniies.

Head 3i; depth 2f ; eye 2 in length of snout, li in depth of broad pre-

orbital, 2 in postorbital part of head, and 2 in interorbital area. Second

D. I, 22; A. I, 19; scutes about 35. Body oblong ovate, compressed, the

back arched, the profile not steep, the curve from snout to dorsal being a

nearly regular arc; ventral outline nearly straight from the chin to front

of anal, where an angle is formed with the ascending base of the anal.

Head moderate, compressed, not blunt in profile, the occiput and inter-

orbital region elevated and considerably carinated. Mouth moderate,
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low, oblique, the lower jaw prominent, scarcely projecting beyond upper ;

maxillary barely reaching to opposite front of small eye. Upper jaw with

a band of villiform teeth, in front of which is a row of strong teeth, about

10 on each side, the anterior largest, larger than in most species, but

hardly canines. Lower jaw with a single row of rather large teeth
, irregu-

larly placed much smaller than the larger teeth of the upper jaw ;
villiform

teeth on vomer, palatines, and tongue. Eye small, placed high and far back
;

adipose eyelid small. Cheeks and upper part of opercles with small scales
;

rest of head naked. Gill rakers long and strong, as long as eye. Scales

rather small
;.

breast closely wealed
;

lateral line not strongly arched,

becoming straight opposite front of anal, its curved part If in length of

straight part. Plates on anterior portion of straight part scarcely differ-

ent from ordinary scales
;
those on posterior portion moderate, with high

keels and appressed .spines ;
37 plates in all, counting from beginning of

straight part. Spinous dorsal moderate, the spines slender, rather high.

Procumbent spine obsolete. Soft dorsal low, falcate in front, the longest

ray little more than half base of fin, or \\ in length of head. Anterior

part of fin with a distinct scaly basal sheath, which becomes obsolete at

about the fourteenth ray. Anal fin similar to soft dorsal, a little shorter

and lower, its scaly sheath more developed; free anal spines moderate.

Caudal fin widely forked, its lobes subequal, \\ in head, distance from

tip to tip more than length of either lobe. Pectorals long and falcate,

their tips reaching sixth anal ray, longer than head, and a trifle

less than greatest depth of body. Ventrals short, \ length of pec-

torals. Coloration in spirits olivaceous
;
dark above

; pale below, but

nowhere silvery ; top of head clear olivaceous
; opercular spot obsolete

;

lower jaw soiled golden ;
no pectoral spot ;

base of pectoral somewhat

dusky ;
small irregular dark-brown spots, smaller than the pupil and

irregular in size, scattered without order over the body, rather most
numerous about pectorals. Caudal fin dusky, especially on its posterior

edge ;
dorsal and anal dusky, their lobes black

;
ventrals dusky at tip ;

pectorals olivaceous. Pacific Ocean, about islands in mid-ocean, widely
distributed. Our specimen from Socorro Island of the Revillagigedo

group, (/it/lac, black
; irvyjj, rump.)

Caranx melampygus, CuviER & VALENCIENNES, Hist. Nat. Poiss., ix, 116, 1833, East Indies.

GUNTHER, Cat., n, 440, 1860; G(?NTHER, FiBche der SUdsee, 133, pi. 86, 1876; STREETS, Bull;

U. S.Nat. Mus., vii, 69, 1877; JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 230; JORDAN &

GILBERT, Proc. U. S. Nat. Mus., 1883, 201.

Caranx stellutus, EYDOUX & SOULEYET, Voy. Bonite, Poiss., 167, 1840, Hawaiian Islands.

Caranx bixanthoptenis, KUPPELL, Neue Wirbelthiere, 49, 1837, Red Sea.

Subgenus URASPIS, Bleeker.

1821. CARANX GUABA (Bonnaterre).

("ENXAREO.")

Head 3i; depth 2; snout 2* in head; eye 4f to 5. D. VII-I, 26; A.

II-I, 21. Shields 24 to 29, 112 scales in lateral line. Body oval, compressed,
the outlines evenly curved

;
head compressed ; upper profile steep, not

strongly decurved; mouth small, the broad maxillary barely reaching
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front of eye ; teeth in jaws biserial in young, uniserial in adult, the

teeth subequal, blunt : villiform teeth on vomer, palatines, and tongue in

the young, these disappearing entirely with age, traces remaining in spec-
imens of 13 inches

; lips thick in the adult. Lateral line little arched, its

curved part rather longer than its straight part. Pectoral long, falcate,

reaching seventh soft ray of anal, slightly longer than head. Soft dorsal

and anal low, scarcely elevated in front, the rays 2 to 3 in head. Caudal
lobes long, as long as head. Bluish and silvery; a black opercular spot;
no spots on fins. Length 2 feet. (Steindachner.) Tropical parts of the

Atlantic, widely distributed; not rare in the Mediterranean; common
along the coasts of Africa, Brazil, and the Madeiras. Not certainly known
from the West Indies, though doubtless occurring there. It is also abun-

dant in the South Pacific, if Caranx platessa and Caranx chilensix are really
the same species, as is supposed. We have not studied this species and
are not sure of all its synonymy. (Guara Tereba, a Brazilian name used

by Marcgrave for some Caranx, apparently Caranx latus.) (Eu.)

t Scomber adscensionis, OSBECK, Iter China, 1757 and 1771, English edition, Ascension Island;
BoftD. 25; A. 25. Gray above; sides silvery. Length 1 foot. May be crumenophthalmu* or

ruber; not Scomber ascensionis, FORSTEB, 1801, nor Caranx ascemionis, CUVIBR & VALEN-

CIENNES, which is C. lugubris.

Scomber guara, BONNATERRB, Encycl., 1788, 139, pi. 58; on a specimen from America in Jussieu's

collection.

Scomber dentex, BLOCK & SCHNEIDER, Syst. Ichth., 30, 1801, Brazil.

'tr.ui..- Jentef, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 87, 1833; GUNTHER, Cat., n, 441,

1860, erroneously ascribed to New Orleans; STEINDACHNEB, Ichth. Berichte, v, 36, pi. 1, 1868;

JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 198.

? Trachunu imperialie, RAFINESQUE, Caratteri, 42, 1810, Palermo.
Caranx luna, GEOFFROY ST.-HILAIRE, Descr. Egypte Poiss., pi. 23, about 1820, Egypt.
Citula bantei, Risso, Eur. Merid., in, 422, 1826, Nice.

f Caranx platessa, CUVIER. & VALENCIENNES, Hist. Nat. Poiss., ix, 84, 1833, seas of the Indies.

? Caranx georgianm, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 85, 1833, Australia.

Caranx solea, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 86, 1833, Brazil.

Caranx analis, CUVIEII & VALENCIENNES, Hist. Nat. Poiss., ix, 88, 1833.

t Caratu chilensis, GAY, Hist. Chili, Zub'I., n, 250, 1850, Juan Fernandez.

420. GNATHANODON,* Bleeker.

Gnalhonodon, BLEEKER, Verh. Batav. Genootsch., xxiv, Makreele, 1851, (upeciosus; teeth on

tongue only, none on jaws or palate).

'
'/r-oi.c, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 433, (speciosus; not Caranx, as restricted by

Bleeker).

Hypocaranx, KLI NZINGER, Fische des Bothen Meeree, 92, 1884, (specioau).

This genus differs from Caranx mainly in the dentition, the teeth being

very small, granular, and entirely lost with age. The maxillary is broad,

the body compressed, and the fins are without filaments. Tropical seas.

(yvd6oc, jaw; d, without; odoi'r, tooth.)

* Should the name Caranx be regarded as limited to the species (spccioim*) first placed in it in

the manuscripts of Commerson, the present genus would be called Caranx, rather than

Gnaihanodon.
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1322. GNATHANODON SPECIOSUS (Forskal).

(MOJARRA DORADA.)

Head 3
; depth 2i to 2. Second D. I, 20

;
A. I, 16; scutes weak, about

15. Teeth very minute, disappearing early ;
none on voiner or palatines;

cheeks scaly ;
breast entirely scaly. Curve of lateral line H in straight

part. Body broadly ovate, strongly compressed ;
vertical fins somewhat

falcate
;
the lobe of the soft dorsal about half head

; pectoral falcate, g

longer than head. Gill rakers numerous, long, about 20 below angle.

Color brilliant golden, with 6 broad, dusky cross bands, a narrow stripe

between each pair of broad ones; opercular spot obsolete, a small black

axillary spot ;
caudal lobes with dusky inner edge ;

no dark spots on

caudal in young or old. Length 2 feet. Tropical parts of the Pacific

and Indian oceans, Cape San Lucas to the Red Sea
;
on sandy shores

;
an

excellent and valued food-fish. The three dark blotches on the caudal

fin described and figured by authors as characteristic of G. speciosus are

not found in our specimens, (speciosus, beautiful.)

Scomber speciosus, FORSAL, Descr. Anim., 1775, xu, Red Sea, at Djidda, Arabia.

Scomber rim, FoRsnAL, I. c., 1775, 54, Djidda.

Caranx poloosoo, RICHARDSON, Voy. Erebus & Terror, Ichth., pi. 58, fig. 4 and 5, 1844; called

Caranx speciosus in text; Australia.

Caranx speciosus, GUNTHER, Cat., u, 444, 1860; GUNTHER, Fish. Centr. Amer., 431, 1869; JORDAN

& GILKEBT, Proc. U. S. Nat. Mus., 1882, 375; ibid, 1883, 202

Caranx, panamensis, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 160, Panama.

421. CARANGOIDES, Bleeker.

Carangoirles, BLEEKER, Batav. Genootsch. Verb., xxiv, Makreele, 1851, (plagiotsenia; teeth equal

several series in both jaws and on palate and tongue).

Teeth persistent, all small, in villiform bands on jaws, vomer, pala-

tines, and tongue. Lateral line scarcely arched in front. Body oblong,
not much elevated

;
none of the dorsal rays produced. Otherwise essen-

tially as in Caranx. Tropical seas. (Caranx', eidos, likeness.)

1323. CARANGOIDES ORTHOGRAMMUS (Jordan & Gilbert).

Head 2|; depth 3; eye large, broader than preorbital, its diameter 1

in length of snout, 4f in head. Second D. I, 32; A. I, 26; scutes 17.

Body elliptical, compressed, the back regularly but not strongly arched,

the ventral outline forming a rather even but less convex curve. Head

longer than deep, rather pointed in profile, its median ridge somewhat
elevated. Mouth low, oblique, the maxillary extending to nearly oppo-
site front of pupil, its length 2$- in head

;
lower jaw slightly projecting.

Teeth all equally minute, in villiform bands on jaws, vomer, palatines,
and tongue. Adipose eyelid little developed. Cheeks and temporal

region with fine scales
;
rest of head naked. Scales rather small, those

below pectorals smaller; a naked area on breast, becoming wider for-

ward from base of ventrals. Lateral line almost straight, slightly
undulated and curved upward above pectorals, becoming straight by
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almost imperceptible degrees opposite lobe of anal. Greatest depth of
the arch less than diameter of pupil ;

the length of straight part less than
that of the curve. Plates developed only on the posterior third of the

straight part ;
the plates small, with low keels, their spines little promi-

nent
;
15 to 18 plates developed, including small ones, in front of which

are about 40 ordinary scales on the straight portion of the lateral line.

Spinous dorsal very small, of 3 weak spines slightly connected by mem-
brane, the highest spine not longer than diameter of pupil (these spines,

probably, more numerous and larger in young examples). Soft dorsal

long and low, with slender rays; a well-developed scaly basal sheath

anteriorly. Elevated rays in front a little more than i the base of the

tin, a little more than half length of head
;
anal shorter than dorsal, its

anterior lobe equally high, and with a similar basal sheath. Free anal

spines obsolete in typical specimen. Caudal lobes moderate, equal, as

long as head, their length equal to the depth of the fin from tip to tip.
Pectoral fin falcate, its tip very slender, reaching eighth ray of anal, its

length 2| in body. Ventrals short, 2 in head. Coloration in spirits,

smutty olivaceous, everywhere irregularly clouded with darker, the belly

scarcely paler than the back
; opercular spot obsolete. Dorsal, anal, pos-

terior border of caudal, and tips of ventrals blackish
;

fins otherwise
dull olivaceous. Length 16 inches. Revillagigedo Islands; one specimen
known; the species is possibly identical with the one called Caranx

fcrdau by Giinther (Fische der Siidsee, 134, 1876), from the Pacific

islands. It is, however, certainly different from the original Scomber

fcrdau of Forskal, from the Red Sea. (6p0of, straight; ypapw, line.)

Caran.c ortfoyraMNMM, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 226, 1881, Sulphur Bay,
Clarion Island, Revillagigedos. (Type, No. 28345. Coll. Lieut. Nichols.)

Carangoides orthogrammus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 202, 1883.

422. CITULA, Cuvier.

Cilula, CUVIER, Regno Animal, Ed. i, 315, 1817, (armaia).

Alropus, CUVIER, Regno Animal, Ed. i, 1817, 324, (atropus).

This genus differs from Carangoides mainly in having one or more of the

anterior rays of the soft dorsal produced in filaments. The body has not

the distorted form seen in Alectis, but is more like that of Caranx. The

young is more like Caranx in form and appearance than the adult,* its

* Compared with the central species of Caranx (as Caranx laim), Cilula dorsalis differs strikingly
iu many respects, among others the following: The greater compression and elevation of the

body, the greater length and sharpness of the breast, the much greater depth of the preorbital

region, tin greater prominence and ebarpness of the frontal arid occipital keel, the more oblique

position of the bones of the head, the feebleness and uniformity of the teeth, the approximation
below of the mandibular mini, the reduction in size of the scales and scutes, and the increase of

the naked areas, the reduction or loss (in the adult) of the dorsal and anal spines, the increase in

length of the lobes of the dorsal, anal, and caudal, and, finally, the increase in the difference

between the old and the young. Not one of these features is, however, well adapted for generic
distinction, as they increase by easy transitions from species to species. On the other hand,
comparing Citiilu ilf>r.*<ilis with S> -Iviu- i-<>ni<r, we find that in almost every one of the differences

above noted, the latter species carries these characters to a still greater extreme, and differs from
('i/iil'i dorsalis in just the respects in which the latter differs from <'nr<tn.r Intu*. Voiimr s-v/y/ /,//<

is, in some regards, a species still more extreme than Selene vomer, although it has not quite lost

the lateral scutes. As a matter of fact the <\ir<ut<jhi;> (excepting J\Iri/<tl<t.*)itx, herujiterug, and pos-

sibly Trachnrns) form a continuous, almost unbroken series, only divisible into genera for con-

venience sake, beginning with Trachurus on the one hand and ending with Selene on the other.

F. N. A. 60
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later development carrying the fish farther in the direction of the extreme

forms Alectis, Hynnis, and Selene. Warm seas. (Citula, an Italian name

of Zeusfaber.)

1324. CITULA DORSALTS* (Gill).

(PAMPANO.)

Head 31; depth 2^. D. VI-I, 19; A. II, 1, 17; eye 4f in head; snout 2|.

Pectorals i- longer than head
;
ventrals short, 3 in head

;
dorsal lobes If in

body reaching middle of caudal. About 25 developed scutes. Caudal lobe

equal to head. Dorsal with 1 long filament, anal with 1. Caudal moderate,

the lobes equal. Dorsal sheath of scales very low. Pectoral very long,

falcate, reaching tenth anal ray. Ventrals small, reaching just past vent.

Body deep, compressed, rather ovate than angular, profile straight from

the vertically truncate snout to nape, then rounded, then straight to front

of dorsal. A nearly straight line from chin to front of anal. Eye rather

small; adipose eyelid small; preorbital deep; mouth rather large, the

lower jaw included
;
teeth small, in broad bands on jaws, vomer, and pal-

atines
; maxillary reaching pupil, 2| in head. Cheek entirely scaly, some

scales on opercle above
;
breast naked, body well scaled

;
a partly naked

area above lateral line
; body with small scales, the nuchal region naked,

scarcely carinate. Gill rakers rather long, 2 -f- 15. Lateral line evenly

curved, the curve high, equal to straight part. Scutes small, 18 with

keels, the total number of scales on straight part 58. Steel blue above,

silvery below, with golden reflections and shades
;
fins all pale, tinged

with yellowish, some of the posterior membranes of dorsal dusky; no

black on pectorals; axis jet black
;
ventrals tipped with dusky. Opercle

with a dusky streak along its edge; blackish within; a dark spot on

orbit above. Young more elongate, the produced rays shorter. Length
about 1 to 2 feet. Pacific Coast of Mexico, not rare on sandy shores in

the surf, Mazatlan to Panama, (dorsalis, pertaining to the back.)

Carangoides dorsalis, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 166, Panama; not Vomer dorsalis, GILL.

Caranx dorsalis, GUNTHER, Fish. Centr. Amer., 432, 1869.

Citula dorsalis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 375.

Caranx otrynter, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 202; a new name as a substitute

for dorsalis, preoccupied in Caranx, if Vomer dorsalis is regarded as a species of Caranx.

* A large specimen from Mazatlan apparently represents the adult condition of this species.
Its characters are: Head 3%; depth 2%. Second D. I, 18; A. I, 17; about 25 scutes developed.

Body rather elongate, moderately compressed, with angulai outlines. Profile of head rounded;
that of belly somewhat concave, forming an angle at front of anal similar to that at front of dor-

sal. Eye 5 in liead; maxillary 2%; mouth moderate; lower jaw included. Teeth in broad, vilh-

form bands on both jaws and on vomer and palatines. Nostrils large, equal, close together. Gill

rakers 3 + 14, rather stout, shorter than eye. Dorsal spines all obsolete in specimens examined.
First dorsal ray soft, filamentous, 1% in body; longest anal ray 2% in body. Caudal keel consid-

erably elevated, with a small keel above and below it; scutes not sharp; caudal lobes subequal,
about as long as head; pectorals falcate, longer than head; ventrals short, 3% in head. Curve
of lateral line low, 1% times in straight part, its height % the length of its chord. Maxillary
broad, with very broad supplemental bone, its greatest width % eye. Color silvery, strongly
tinged with golden, olive on upper parts, with pearly reflections below; a large black spot in

axil, nearly as large as eye. Fins all pale. A single large specimen, 2 feet in length, taken in
the Astillero at Mazatlan.
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423. ALECTIS, Kafinesque.

(THREADFISHES.)

Gallns, LACEPDE, Hist. Nat. Poiss., iv, 583, 1802, (virescetu; name preoccupied in birds).

Alectis, RAFINESQUE, Analyse de la Nature, 1815, (substitute for Gatlus, preoccupied).
Ll> pharis, CUVIER, llegne Auim., n, 322, 1817, (ciliaris; name preoccupied).

.Sv/a.s, CUVIEII, Regne Anim., Ed. n, Vol. u, 209, 1829, (iiidk-a).

Gallichthyx, Ci'ViER & VALENCIENNES, Hist. Nat. Poiss., ix, 168, 1833, (gallus; substitute for GaUns)-

Wepharichthijs, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 431, (ciliaris; substitute for Bh-pharis, pre-

occupied).

Body rhomboid, deep, strongly compressed, more or less completely
covered with minute embedded scales, sometimes apparently naked

;

scutes on the straight portion of the lateral line enlarged, bony, and

spinous, as in Caranx, but much less developed. Mouth moderate, with

bands of villiform teeth on jaws, vomer, palatines, and tongue. First

dorsal fin little developed, the spines short and rudimentary, mostly dis-

appearing with age ;
soft dorsal and anal similar to each other

;
the first

five or six rays of each fin elongate and filiform in the young, becoming
shorter with age ;

ventral fins elongate in young, short in the adult
;

pectorals falcate
;
no finlets. Caudal peduncle narrow, the caudal widely

forked. Gill rakers moderate, stout. This genus is not essentially different

from Caranx, the great change in form arising from no important modifi-

cation of the skeleton. The changes due to age are surprisingly great,

as Dr. Liitken has shown, the characters of the nominal genera being

chiefly stages in the growth of individuals. The young individuals are

almost orbicular in form, with the filaments excessively long. Tropical
seas. (a/ienTup, a cock

;
different species having been known as Meerhenne

or Gallus marinus, Peixe-Gallo, Gal, or Poisson-Coq ;
these names first

applied to Zeus faber.)

1&26. ALECTIS CILIARIS (Bloch).

(THREADFISH ;
COBBLER FISH ; SUNFISH.) 4

Head %; depth H to 2. D. VI-I, 19; A. 11-1,16; scutes 12. Body

oval, much compressed, highest at the elevated bases of dorsal and anal

fins. Preorbital very deep. Mouth nearly horizontal in the adult, very

oblique in the young. First rays of dorsal and anal filamentous, exceed-

ingly long, in the young much longer than body, becoming shorter with

age. Lateral line with a wide arch, the curved portion about equal to

the straight part. Scaly sheath of fins little developed. Scutes becom-

ing stronger and blunter with age. Ventrals broad
; occipital keel sharp.

Pectorals long and falcate, longer than head. Bluish above, golden yellow

below; a dark blotch on opercle; a black spot on orbit above; a black

blotch on dorsal and anal in front. Tropical America on both coasts,

ranging north to Cape Cod and Mazatlan, generally common southward,
about the Florida Keys and Cuba

;
a food-fish of some importance. The

many nominal species of this type have been reduced by Liitken to three

or four: gallus and ciliaris of the East Indies, alexandrinus of North

Africa, and erinitus of America. We have not examined the East Indian
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forms, but we see no reason for doubting that ciliaris is the young ofyallus,
as lias been supposed by Dr. Day and others. The name yallus was, how-

ever, originally applied by Linnaeus to Selene vomer. Our young speci-

mens of crinitus, moreover, agree fully with the figures of ciliaris. We
think it, therefore, extremely probable that all the nominal species of

this type are forms of Alectis ciliaris. As has been shown by Liitken

(Spolia Atlautica, 197), the nominal genera Scyris, Blepharis, and Gallich-

thys. are simply stages in the development of individuals, the charac-

ters assigned to these genera changing with age. (ciliaris, with long

lashes.)

Zeus ciliaris, BLOCK, Ichthyol., vi, 29, pi. 29, 1788, East Indies
; young.

Scomber filamentosus, MUNGO PARK, Trans. Linn. Soc., in, 3G, 1797, Sumatra.

Gallus virescens, LACEPEDE, Hist. Nat. Poiss., iv, 583, 1803; after LINN;KUS.

Zeus crinitus, MITCHILL, Amer. Journ. Sci. Arts, xi, 1826, 144, Shoreham.

Blepharis crinitus, DE KAY, N. Y. Fauna: Fishes, 123, 1842.

Alectis crinitus, JORDAN & GILBERT, Synopsis, 438, 1883.

Blepharichthys crinitus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 262.

Caranx crinitus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 359; ibid 1883, 203.

Gallichthys crinitus, LUTKEN, Spolia Atlantica, 131, 197, 1880.

Blepharis sutor, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 161, 1833, Caribbean Sea.

Caranx sutor, GUNTHER, Cat., n, 454, 1860.

Blepharis major, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 163, 1833, West Indies.

Gallicldhijs chevola, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 175, 1833, East Indies.

Caranfjoides blepliaris, BLEEKER, Verhand. Batav. Genootsch., xxiv, Makr. 67, 1852, East

Indies,

Carangoides gallichthys, BLEEKER, Z. c., 68, East Indies.

Scyris analis, POEY, Synopsis, 369, 1868, Cuba; a large specimen without filamentous rays on

the anterior part of the aual; probably ail accidental variation
;
the dorsal has the second

ray as long as the body ;
the other filamentous rays shorter. A. I, 14.

424. HYNNIS, Cuvier.

Ifynnis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 195, 1833, (gorcensis).

This genus has the high, compressed, angular body of Selene, the dorsal

and,,anal lobes not ending in filaments, and the caudal peduncle armed
with a few weak plates, as in Alectis. Its position is between Alectis and

Selene, with close affinities to both. As elsewhere stated, the separation of

these peculiarly formed genera from Caranx and from each other has no

basis in any structural character of importance. Tropical seas, (vvvic, a

vomer or plowshare.)
a. Eye moderate, 5}^ in head in adult; pectorals pale. CUBENSIS, 1326.

aa. Eye very large, 3% in head in adult; pectorals tipped with dusky. HOPKINSI, 1327.

1326. HYNNIS CUBENSIS (Poey).

Head 4 in total length with caudal (about 3i without) ; depth 3 (2i

without). D. I, 19
;
A. I, 16. Eye 5 in head in specimen of 2i feet.

Maxillary reaching nostrils. Teeth villiform, present on jaws, vorner, and

palatines. Scales minute. Arch of lateral line very convex, its scutes

weak. Pectorals falciform, a little longer than head. Insertion of anal

opposite second third of pectoral. Dorsal moderately falcate, its height f

that of body below it. Caudal deeply forked. Silvery, with bright
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reflections
;
a large blue spot on opercle ; lips bluish

;
no spot on pectoral.

Length 3 feet. Cuba. (Poey.) We have examined Poey's drawings of

this species and are sure that it is distinct from Hynnis alexandrinua,
the Egyptian species.

s, POKY, Memoriae, it, 23f>, 1800, Havana. (Coll. Poey.)

1327. HINNIS HOPKINSI, Jordan & Starks.

(PAMPANO.)

Head 3
; depth 2

; eye 3. D. VI-1, 18
;
A. II, I, 15

;
snout 2f in head

;

maxillary 2f ; pectoral 3^ in body ;
V. 2 in head

;
dorsal lobes 2 in head

;

caudal lobes If ;
anal 2i ; preorbital 4 in head. Body oblong, compressed,

elevated, with angular outlines, ventral outline sharp. Top of head

sharply carinate
; profile nearly straight from snout to nape, there boldly

convex, then nearly straight to elevated front of soft dorsal, a concavity
in profile before soft dorsal and before anal. Mouth oblique, rather

large, the jaws equal. Broad bands of small sharp teeth on jaws, vomer,
and palatines. Eye very large. Dorsal and anal lobes low, none of the

rays prolonged. Lateral line with a long arch, as long as straight part,
which has about 12 elevated scutes and 37 scales in all from end of curve;
curved part of lateral line undulating behind. Gill rakers short, rather

few, 12 in all, those above angle obsolete. Body minutely scaly. Belly and
lower parts largely naked, a large patch of scales on cheeks

;
head other-

wise naked. Pectoral long, falcate, reaching seventh anal ray ;
ventrals

not short, reaching past vent. Caudal moderate. Bright blue above, with

bright reflections
;
sides bright silvery ;

no golden ;
a narrow brownish

streak not quite so wide as pupil from upper part of gill opening to middle

of base of soft dorsal
; pectoral tipped with black

;
axil of pectoral dusky ;

upper fins rather du<*ky, lower white
; dusky on angle of opercle inside

and out, but without definite spot. One specimen, 26 inches long, taken

with a seine in the surf at Puerto Viejo, near Mazatlan. (Named for

Timothy Hopkins, esq., of San Francisco, founder of the Hopkins Labora-

tory on Monterey Bay, in recognition of his deep interest in biological

research.)

Hittniin lopl-iiisi, JORDAN & STARKS, Kept. Fishes Sinaloa, MS., 1895, Mazatlan. (Type, No.

1563, L. S. Jr. Univ. Mus. Coll. Hopkins Expedition.)

425. VOMER, Cnvier and Valenciennes.

7omer, CUVIER & VALENCIENNES, Hist. Nat. Poise., ix, 189, 1833, (broirnii).

Plntysommi, SWAIN-SON, Class'n Fishes, n, 250, 1839, (brotmii).

This genus is closely allied to Caranx, from which it differs only in its

distortion of form, and in its weak teeth and very low fins. Body broad

ovate, very strongly compressed, all the outlines sharply trenchant.

Head very gibbous above the eyes, its anterior profile vertical
;
lateral

line strongly arched, its posterior portion with very weak shields. Scales

minute, rudimentary ;
soft dorsal and anal extremely low, not falcate.

Young much deeper in form than the adult, all the fins higher, resembling
Selene. Warm seas, (vomer, a plowshare, from the form of the body.)
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a. Soft dorsal with about 25 rays; depth in adult less than half length. DOESALIS, 1328.

aa. Soft dorsal with 21 or 22 rays.

b. Depth in adult about half length. SETIPINNIS, 1329.

II. Depth in adult much more than half length. GABONENSIS, 1330.

1328. VOMER DORSALIS, Gill.

Depth less than half length of body. D. VII-1, 25
;
A. I, 20. West Indies

and west coast of Africa. (Giinther.) A doubtful species, not seen by us.

(dorsalis, pertaining to the dorsal, which is longer than in Vomer setipinnis.)

Argyreiosus setipinnis, var. B, GUNTHER, Cat., n, 459, 1860, St. Vincent, Cape Verde Islands;

West Indies.

Vomer dorsalis, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 436; after GUNTHER.

Vomer senegalensis, GUICHENOT, Ann. Soc. Linn. Maine et Loire, 1865, 35, Senegal.
Vomer goreensis, GUICHENOT, I. c., 37, Gorea.

Caranx setipinnis dwsalis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 204.

1829. VOMER SETIPINNIS (Mitchill).

(JOROBADO; MOONFISH; HORSEFISH; BLUNT-NOSED SHINER.)

Head 3J ; depth 2 in adult, li to If in young. D. VIII-I, 21 or 22; A.

11-1,19 or 20; scutes 20. Body oblong, rhombic, less elevated than in

Selene vomer; profile anteriorly nearly vertical, highest above the eye,

snout somewhat protruding, belly mostly arched in the young; mouth

oblique; maxillary reaching vertical from front of orbit. Ventral fins

minute
;
dorsal and anal very low, especially in the adult, the long rays

disappearing very early ; pectorals falcate, about as long as head. Green-

ish above, below golden or silvery. Young with a black blotch at origin
of straight part of lateral line. Tropical America, on both coasts

;
from

Maine to Brazil, and Cape San Lucas to Peru; generally common south-

ward, the young coming northward in the Gulf Stream
;
also in Western

Africa, (seta, bristle; pinna, fin.)

Zeus setipinnis, MITCHILL, Trans. Lit. and Philos. Soc. N. Y., 1815, 384, New York.

Vomer browni, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 189, plate 256, 1833, New York
and "West Indies.

Argyreiosus setipinnis, GUNTHER, Cat., II, 459, 1860.

Vomer setipinnis, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 436; JORDAN & GILBERT, Synopsis, 440,

1883; JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 204.

Selene setipinnis, LUTKEN, Spolia Atlantica, 135, 1880.

Platysomus spixii, SWAINSON, Class'n Fishes, n, 1839, 250, 406, Brazil; after SPIX and AGASSIZ,

pi. 57.

Platysomus micropteryx, SWAINSON, I.e., 406, Pernambuco.
Argyreiosus unimacvlatus, BATCHELDER, Proc. Bost. Soc. Nat. Hist., 11, 1845, 78, Maine; young.
Vomer sanctse-marthse, columbianus, martinicensis, dominicensis, noveboracensis, sanctse-petri, brasiliensis,

cayennensis, and cubse, GUICHENOT, Ann. Soc. Linn. Maine et Loire, 1865, 38 to 44, localities

indicated by the names.
Vomer curtus, COPE, Proc. Amer. Philos. Soc. Phila., 1870, 119, Rhode Island; young.

1330. VOMER GABONENSIS, Guichenot.

Depth in adult more than half length. D. VIII-T, 22
;
A. I, 18 or 19.

West Indies and we?t coast of Africa (Giinther). A doubtful species, not
seen by us.
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tetiftmtu, var. A., GUNTHER, Cat., 11, 459, 18W, Fernando Po
;
San Domingo ;

Jamaica ;
Bahia.

Vminr ijuhoiti 'iisis, GUICHENOT, Ann. Soc. Linn. Maine et Loire, 1865, 42, Gaboon.
Anjiirt'insns t/nlmifuxis, STKIXDACIINKII, Fisch-Fauna des Senegals, 38, 1869.

( ',i, -n.-- si'iipiniii* ijnloni //.sis-, JORDAN & GILBERT, Proc. U. S. Nut. Mus., 1883, 204.

426. SELENE, LacdpMe.

(MOONPISHES.)

Selene, LACPDE, Hist. Nat. Poiss., iv, 560, 1803, (argentea young of vomcr).

Argyreiomis, LACKPEDK, Hist. Nat. Poiss., iv, 566, 1803, (vonier).

Body very closely compressed and much elevated, the profile very
oblique or nearly vertical

; edges of body everywhere trenchant, espe-

cially anteriorly. Head short and very deep, the opercle very short, and
the preorbital extremely deep ;

an abrupt angle at the occipital region.
Mouth rather small; premaxillaries protractile, fitting into a notch

between the bases of the maxillaries
;

maxillaries broad, each with a

supplemental bone. Tongue narrow, free. Teeth minute, on jaws,

tongue, vomer, and palatines. Gill rakers long and slender. Spines of

fins usually weak, more or less filamentous in the young ;
free anal spines

immovable, sometimes obsolete in the adult. Soft fins falcate, much
elevated. No finlets. Head naked. Scales minute. Lateral line wholly
unarmed. Coloration silvery. Tropical seas. Notwithstanding its extra-

ordinary form, this genus differs in no important regard from Caranx.

the moon.)

a. Dorsal with about 18 soft rays, anal with about 15; anterior profile of head curved; bones

of head lower and less oblique than in Selene vomer. (ERSTEDII, 1331.

aa. Dorsal with about 23 soft rays, anal with about 18; anterior profile of head, from base

of snout to occiput, almost perfectly straight. VOMER, 1332.

1331. SELENE (ERSTEDII, Lutken.

Head 3; depth 2. D. VI-I, 15; A. (II)-I, 14; eye 4 in head'; snout If;

maxillary 2f; ventral 3i; caudal lobes equal head; pectoral i longer
than head. Body compressed and elevated, but less so than in Selene vomer

;

profile oblique, concave over snout, then straight to occiput, which is

well rounded; line of back straight to soft dorsal, then slightly curved

to caudal peduncle; ventral outline rounded on breast to ventrals, then

straight to anal, forming an angle at first ray, then straight to caudal

peduncle. Mouth projecting, .with minute teeth on jaws, vomer, pala-

tines, and tongue ; gill rakers thick and blunt, many of them knobbed at

tip in old examples at least, 1 above angle with 3 or 4 rudimentary

ones, and 13 below. A large thickened knob at occiput, very conspicu-
ous in adult, due to the thickening of the supraoccipital crest. Pectoral

falcate, reaching to tenth anal ray ;
dorsal and anal lobes filamentous,

reaching past tips of caudal lobes
;
lateral line strongly arched, its curve

equal to its straight part. Color silvery, with bluish reflections above;
dorsal and caudal dark, pectoral, ventral, and anal white; axil dusky.

Length 15 inches. Pacific Coast of tropical America, from Mazatlan to
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Panama; not common. Here described from an adult example taken at

Mazatlan. (Named for Professor 0rsted of Copenhagen, its discoverer.)

Selene arstedii, LVTKEN, Spolia Atlantica, 144, 1880, Punta Arenas.

Selene cerstedii, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 205.

1332. SELENE VOMER (Linnaeus).

(MOONFISH ;
JOROBADO

;
LOOK DOWN; HORSEHEAD.)

Head 3; long dorsal rays 2; pectoral 2f ; long anal rays 2; depth H,
the young much deeper. D. VII -1, 23 ;* A. II-1, 18. Anterior profile from

tip of snout to occiput almost perfectly straight in the adult. Diameter

of eye, length of opercle, and distance from eye to profile about equal ;

eye 2 in maxillary, 2i in preorbital ;
mandibles very deep, the dentary

bones thin, approximate ;
one or two of the dorsal spines greatly elongate

and filamentous in the young, short in the adult ; ventrals variable in

length, usually about as long as the eye in the adult, variously elongate
in partly grown specimens. Color uniform silvery in the adult. Our
observations of this species tend to confirm the correctness of Dr. Liitken's

views (Spolia Atlantica, 139) as to the transformations incident to its

growth. Tropical America, on both coasts, from Cape Cod to Brazil, and
from Lower California to Peru. Very common southward on. sandy

shores, both in the Atlantic and Pacific. The Pacific Coast form, bre-

voortii=pacijicus, is not evidently different from Selene vomer. (vomer,

a plowshare.)

'/jeus vomer, LINNTF.US, Syst. Nat., Ed. x, 1758, 266, America; after Zeus cauda bifurca of LIN-

N-ffiUS, Mus. Adolph-Fred., i, 66.

Anjyreioms vomer, LACEPKDE, Hist. Nat. Poiss., iv, 566, 1803; GILL, Proc. Ac. Nat. Sci. Phila.,

1862, 437, and elsewhere.

Selene romer, CUVIEB & VALENCIENNES, Hist. Nat. Poiss., ix, 177, 1833; GUNTHER, Cat., n, 458,

1860; LVTKEN, Spolia Atlautica, 1880, 547, (with figures showing the various changes under-

gone with age); JORDAN <fc GILBERT, Synopsis, 439, 1883; BREVOORT, Ann. Lye. Nat. Hist.

N. Y., v, 68, pi. 4, 1853; GILL, Proc. Ac. Nat. Sci. Phila., 1862, 436; JORDAN & GILBERT,

Proc. U. S. Nat. Mus., 1883, 205.

Zeus gallus, LINNAEUS, Syst. Nat., Ed. x, 1758, 267, America; after Zeus cauda bifurca of ARTEDI;
confused with Alectis ciharis.

Zeus nicjer, BLOCK & SCHNEIDER, Syst. Ichth., 98, 1801, (confounded with Pomacanlhus arcuatus).

Selene argenlea, LACEPEDE, Hist. Nat. Poiss., iv, 560, pi. 9, fig. 2, 1803, (adult).

Zeus capillaris, MITCHILL, Trans. Lit. & Phil. Soc., 1, 1815, 383, (young), New York.

Argi/riosis capillaris, GILL. Proc. Ac. Nat. Sci. Phila., 1862, 437.

Zeus rostratus, MITCHILL, I. c., 384, New York, (young).
Zeus geomelricus, MITCHILL, Amer. Monthly Mag., n, 1818, 245 (adult), New York.

Argyriosus iriacantkus, SWAINSON, Nat. Hist. Class'n Fish., 1839, 250, Brazil; after SPIX & AGAS-

siz, pi. 58, (young).

Argyrioaus filamcntoxus, SWAINSON, I. c., 250; afler CUVIER & VALENCIENNES, pi. 255.

Argyriosm setifer, SWAINSON, 1. c., 409; after CUVIER & VALENCIENNES, pi. 255, substitute for

vomer and filamenloms.

Argyriosus mauricei, SWAINSON, I. c., 408, Brazil, (adult).

Argyriosus mitchilli, DF. KAY, N. Y. Fauna: Fishes, 1842, 126, (young), New York.

Argi/riosus spixii, CASTELNAU, Anim. Nouv. Rares, 23, 1855, (adult).

Argyriosus brevoorli, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 83, Panama, (young).

Argyreiosus paciftcm, LOCKINGTON, Proc. Ac. Nat. Sci. Phila., 1876, 84, Lower California,

(adult).

* D. I, 20 to 22; A. I, 17 or 18, in Pacific Coast specimens = Selene brevoortii (Gill).
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427. CHLOROSCOMBRUS, Girard.

(CASABES.)

s, GiTtARP, Proc. Ac. Nnt. Soi. Phila., 1858,108, (cosmopoUla).

Mi,;;,,,!,;'//.,; (Ji'xTHKH, and otliors, but Microp/en/.i; AGA88IZ, was given as a substitute for Seriola,

of which name it must bo considered a synonym.

Body oblong ovate, closely compressed, but not elevated; the abdomen

prominent anteriorly, its curve being much greater than the curve of the

back. Occiput and thoracic region trenchant. Caudal peduncle very

narrow, the fin widely forked. Scales small, smooth. Lateral line arched

in front, unarmed, or with a few small plates. Head nearly naked. Pre.

orbital low. Mouth rather small, oblique, lower jaw scarcely projecting ;

upper jaw protractile; maxillary broad, emarginate behind, with a largo

supplemental bone. Jaws, voiner, and palatines with feeble teeth, mostly
in single series. First dorsal of feeble spines, connected by membrane;
second dorsal and anal long and low, similar, much longer than the short

abdomen. No finlets. Anal spines strong. Ventrals small
; pectorals

falcate. Gill rakers long. American
;
small species, little valued as

food. (^Awpof, green ; aKb(j,/3po$, mackerel.)

a. Chord of curved part of lateral line considerably longer than head, 1% to If in straight

part; lateral line armed posteriorly with small bony shields, as in Fomer; coloration

rather dusky, the fins largely tipped or edged with blackish. ORQUETA, 1333.

aa. Chord of curved part of lateral line about as long as head, measured from tip of lower

jaw, and 1% to 1% in length of straight part; lateral shields wholly obsolete; color-

ation rather pale. CHRYSURUS, 1334.

1333. CHLOROSCOMBRUS ORQUETA, Jordan & Gilbert.

(ORQUETA ;
XUREL DE CASTILLA.)

Head 3| ; depth 2$. D. VIII-I, 26
;
A. II, 26. Body ovate, strongly

compressed, the edges trenchant. Dorsal and ventral outlines very regu-

larly curved, the curve of the belly considerably stronger than that of the

back, the axis of body much nearer the latter. Caudal peduncle very slen-

der. Young less elongate than the adult, otherwise very similar in form.

Head small, rather pointed, the anterior profile nearly straight. Mouth

small, very oblique, the lower jaw projecting. Maxillary broad, extend-

ing a little beyond front of eye, its length 2f in head, its tip marginate;

supplemental bone well developed. Teeth very small, those of the jaws
not villiform, forming very narrow bands or single series in both jaws ;

villiform patches on vomer, palatines, and tongue. Adipose eyelid well

developed. Preorbital very narrow, not half width of orbit. Gill rakers

numerous, very long, slender, close-set. Head nearly naked. Body cov-

ered with well-developed imbricated scales; the ventral ridge, and a nar-

rowly triangular area forward from front of dorsal naked. Lateral line

with a rather strong arch anteriorly, the chord of the curve being consid-

erably longer than head, and 1 to 1? in the straight part. (In Chloroscom.

brus chrysurus the chord of the curve is about as long as head from tip of

lower jaw, and If to If in the straight portion.) A distinct keel along
caudal peduncle, the scales of lateral line enlarged and bony, with
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bluntish tips. (In C. chrysurus the scales of lateral line are little if at all

different from the other scales.) Dorsal and anal naked, the sheaths at

their bases largely developed along the anterior half of each fin. Autrorse

dorsal spine concealed. Spinous dorsal persistent, the spines slender,

longest slightly shorter than anterior rays of soft dorsal, which are about

half head. Soft dorsal and anal with anterior rays highest, the fins not

falcate. Caudal widely forked, the upper lobe slightly longer than the

lower, which about equals head. Anal spines strong. Pectorals very

long, falcate, a little more than length. Ventrals short, about head.

Color .somewhat darker than in C. chrysurus. In life, back green with

blue reflections
;
sides and below silvery white, with bluish and purplish

reflections
;
a distinct black blotch on upper angle of opercle, extending

on shoulder girdle ;
inside of opercle, and skin lining shoulder girdle

below, largely dusky. A quadrate black blotch on back of tail, extend-

ing backward along bases of upper caudal rays. Fins light yellowish,
the dorsal and anal edged with black; tip of upper caudal lobe black.

Ventrals whitish. Tongue, base and roof of mouth, and skin of upper

branchiostegals black. Pacific Coast of tropical America, Magdalena
Bay (Steindachner) to Panama (Gilbert) ;

common at Panama, but not

seen at Mazatlan either by Gilbert or Jordan. (Orqueta, the Spanish
name at Panama.)
ChloroKcombrus orqueta, JORDAN & GILBERT, Proc.- U. S. Nat. Mus., 1882, 646, Panama. (Type,

Nos. 29165, 29278, 29285, and 29343. Coll. Gilbert.)

Chloroscombrus slirurus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 206, (lapsus for orqueta,

uncorrected proof sheet).

1334. CHLOROSCOMBRTJS CHRYSURTJS (Linnseus).

(CASABE ; BUMPER.)

Head 3f ; depth 2i; eye very large, longer than snout, about 3 in head.

D. VIII-I, 26
;
A. II-I, 26. Head rather deeper than long ; opercles very

short
;
snout short. Mouth very oblique ; maxillary reaching anterior

margin of eye. Chord of curved part of lateral line scarcely longer than

head, If- to If times in length of straight part. Lateral line wholly
unarmed. Caudal peduncle longer than deep, its diameter less than that

of eye ;
ventrals very small, fitting into a groove in which the vent is

situated
; pectorals long, falcate, i the length. Greenish above, sides

and below golden ;
caudal peduncle dusky above

;
dark opercular and

axillary spots; inside of mouth black; fins not bordered or tipped with

black. Cape Cod to Brazil
; very common on our south Atlantic Coast

and in Cuba; not valued as food, the flesh thin and dry, the bones large.

(xpvaofj gold; ovpu, tail.)

Scomber chrymrus, LINNAEUS, Syst. Nat., xn, 494, 1766, Charleston, South Carolina.
Scomber chloris, BLOCH, Ichthyologia, plate 339, 1793.

Micropifryx cosmopolUa, AGASSIZ, Spix, Pise. Bras., 104, 1829, Brazil.
Seriola cosmopolite, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 219, pi. 256, 1833.

Scomber lotus, GRONOW, Catalogue Fishes, Ed. Gray, 127, 1854, Carolina.
Chloroscombrus caribbseus, GIRARD, Mex. Bound. Surv. Zool., 21, pi. 9, fig. 6, 1859, St. Joseph

Island, Texas. (Coll. Wurdemann.)
Micropteryx chrysurus, GUNTHER, Cat., n, 400, 1860.

Chloroscombrus chrysurus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 437; JORDAN & GILBERT, Synop-
sis, 441, 1883; JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1883, 206
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428. TRACHINOTUS,* Lacopede.

(P^MPANOS.)

IrrtcJmtfitii*, LArf:pKPE, Hist. Nat. Poiss., in, 79, 1802, (falcalnx).

OrWri;//r>/-iiN, LACKPKDE, Hist. Nat. Poiss., in, 95, 1802, (llochii).

Aui(hinion, LACKPKDE, Hist. Nat. Poiss., IV, 500, 1803, (rJt<nl>oi<l,'s).

];<iHirol;,'iiniti, HOLBKOOK, Ich. South Carolina, 82, 1860, (pampanus).

I><->U<,<l<')i, GIRARP, Proc. Ac. Nat. Sci. Phila., 1858, 168, (carol inns).

Body compressed, moderately elevated, the general outline ovate.

Caudal peduncle short and rather slender. Abdomen not trenchant,
shorter than the anal fin. Head moderately compressed, very blunt, the

snout abruptly truncate. Mouth nearly horizontal, the maxillary reach-

ing the middle of the eye ; premaxillaries protractile ; maxillary without

distinct supplemental bone. Jaws, vomer, and palatines with bands of

villiform teeth, which are deciduous with age. Preopercle entire in the

adult. Gill rakers short. Gill membranes considerably united. Spinous
dorsal represented by 6 rather low spines, which are connected by mem-
brane in the young but are free in the adult. In old specimens the spines

appear small on account of encroachments of the flesh, and ultimately
often disappear. Second dorsal long, elevated in front

;
anal opposite to

it and similar in form and size
;
2 stout, nearly free spines in front of

anal, and 1 connected with the fin, these often disappearing with age.

Scales small, smooth. Lateral line unarmed, little arched
;
no caudal

keel. " When extremely young the preoperculuni is armed at the angle
with 3 large spines, and smaller ones above and below. The spinous
dorsal is developed as a perfect fin, and teeth are present on the jaws and

palatine arch. In this stage the species has never been described by pre-

vious naturalists, and consequently has received no name, as the cor-

responding stage of Naucrates (Nauclerus) has. At an early period the

preopercular spines are absorbed into the substance of the preoperculum
and disappear. The spinous dorsal and the teeth are still retained. In

this condition it remains for some time, the spinous dorsal, however,

gradually losing its relative size, while the soft vertical fins increase.

In this stage the species belongs to the genus Doliodon of Girard. At a

later period the membrane connecting the dorsal spines has become obso-

lete, and the species then represents the genus Trachynotus, as understood

by Cuvier & Valenciennes, and others. Finally, in old age, the teeth of

the jaws, palate, and pharyngeal bones have fallen out, and the lobes of

the dorsal, anal, and caudal fins attain their greatest extension and

become pointed. This final stage has been made known by Holbrook

under the new generic name of Bothrolcumus" (Gill, Proc. Ac. Nat. Sci.

Phila., 1862, 440). The pseudobraiichi;o also disappear in old specimens.

Some of the species of Trachinotus (carolinus, etc.) are among the most

highly valued of our food-fishes. Most or them are, however, not of

superior quality, (rpaxi-'c, rough; vwro^, back; hence properly written

Trachynotus. )

*For a review of the species of Trachinottts, see Meek & Goss, Proc. Ac. Nat. Sci. Phila., 1884,

121.
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a. Dorsal with 19 to 20 soft rays; anal with 17 to 19 soft rays.

b. Body very much compressed; sides with narrow black cross bars; lobes of vertical fins

elongate, reaching past middle of caudal fin in adult.

c. Snout subtruncate or nearly vertical; profile from supraorbital to front of dorsal fin

convex. GLAUCUS, 1335.

cc. Snout low, very oblique; profile from supraorbital region to dorsal scarcely con-

vex; bands on body narrow, obsolete in the young; vertical fins with red.

RHODOPUS, 1336.

bl>. Body moderately compressed; sides without narrow black cross bara; lobes of vertical

fins shorter, rarely reaching base of caudal; lobes of dorsal and anal usually

blackish.

d. Body broad, ovate; the back arched; the greatest depth at all ages nearly % length

of body; profile from nostril to dorsal everywhere nearly evenly convex; axil

without black spot.

e. Lobes of vertical fins much elevated, that of dorsal in adult much longer than

head; color pale. FALCATUS, 1337.

ee. Lobes of vertical fins low, that of dorsal in adult shorter than head; color

dusky. CULVEKI, 1338.

dd. Body oblong, the profile not strongly arched; the depth in young and old 2 to 2f

in length of body ;
dorsal lobes low.

/. Axil with a jet-black spot; depth about 2% in length; snout blunt, project-

ing beyond the mouth. KENNEDYI, 1339.

ff. Axil not black; depth about 2f in length. GOODEI, 1340.

oa. Dorsal with 25 to 27 soft rays; anal with 22 to 26 soft rays; body oblong, rather robust;

greatest thickness 3 in greatest depth of body; depth less than half length; lobes of

vertical fins short, not black; sides without dark cross bars.

(/.
Dorsal with 25 soft rays; anal with 22 soft rays; profile from snout to procumbent spine

evenly convex.

h. Body very deep, the depth about half length. ARGENTEUS, 1341.

hh. Body moderately deep, the depth about 2^ in length.

'. Head moderate, about 4 in body; dorsal lobe pale. CAROLINUS, 1342.

it. Head large, 3% to 3% in body; dorsal lobe black. PALOMA, 1343.

gg. Dorcal with 27 soft rays; anal with 26. CAYENNENSIS, 1344.

1335. TRACHINOTUS GLAUCUS (Bloch).

(GAFF-TOPSAIL PAMPANO ; OLD WIFE
; PALOMETA.)

Head 4
; depth 2

; eye 3f. D. VI-I, 19; A. II-I, 18. Pyloric ccsca 13.

Body elliptical, much compressed; snout blunt, subtruiicate, vertical

from mouth to horizontal from upper edge of eye; the profile from

supraorbital to front of dorsal fin convex. Mouth nearly horizontal
;

maxillary nearly reaching vertical from middle of eye, its length 3 in

head; jaws without teeth in the adult; dorsal spines separate in the

adult; dorsal and anal fins falcate, the anterior soft rays reaching middle

of caudal fin
;
dorsal lobe H, anal If in length of body ;

ventrals reach-

ing distance to vent, their length 2? in head
;
caudal very deeply forked,

its lobes nearly half length of body. Color bluish above, golden

below; lobes of dorsal and anal very dark; rest of fins pale, with bluish

edges ;
caudal bluish

; pectorals golden and bluish
;
ventrals whitish.

Body crossed by four black vertical bands
;

the first is under the pro-

cumbent spine, the second under the third dorsal spine, the third and
fourth under the soft dorsal

;
a black spot, representing a fifth band, on

lateral line between last rays of dorsal and anal
j
this is sometimes obso-

lete; the position of these bands appears to be subject to slight variation.
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The young of tins species has not yet been described. Length 13 inches.

Tropical America, from Virginia to the Caribbean Sea, generally common
from Carolina to Florida; a very handsome fish, not highly valued.

(glaiicus, -y^avKos, hoary blue.)

Chietodon glaucus, BLOCK, Ichthyol., pi. 210, 1787, Martinique ;
on a figure by PLTIMIKH.

Trachin<>ti<x,jl<n<cux, CrviEit \-.VALENCIENNES, Hist. Nat. Poiss., vm,400, 1831; JORDAN &GILBEIIT,
Proc. U. S. Nat. Mus., 270, 1882; JORDAN & GILBERT, Synopsis, 443, 1883; MEEK & Goss, Proc.

Ac. Nat. Sci. Phila... 122, 1884.

Trachynotut ijlauaia, Gt'NTUER, Cat., n, 483, 1860; GILL, Proc. Ac. Nat. Sci. Phila., 438, 1862.

1336. TRACHINOTUS RHODOPUS, Gill.

(PAMPANITO.)

Head 3^ ; depth 2. D. VI-I, 20
;
A. II-I, 18. Body more elevated than

in Trackinotus gl*ucus, the snout lower and the anterior profile much
more straight ;

mouth rather large, oblique, the jaws nearly equal ;
the

snout low, somewhat prominent. Anterior rays of dorsal and anal much

produced, reaching nearly to middle of caudal in the adult, short in the

young; caudal deeply forked, its lobes 2| in body. Ventrals short, not

reaching vent. Bluish green above, silvery below
;
sides with 5 short,

narrow, vertical, blackish stripes, the first two nearer together than the

others, the last two sometimes reduced to spots ;
these bands always

faint, obsolete in the young, in which the vertical fins are also much
lower

; caudal, dorsal, and anal lobes largely of a bright maroon color,

or orange brown in life, the anterior edge blackish, shading off into

pinkish, this color present at all ages. Pacific Coast of tropical
America to Panama

; very common on sandy shores, replacing TracMnotm

glaucus, which it much resembles. The difference in profile is constant and
characteristic. Not much valued as food. Length 2 feet. (/3ocJ6f, rose-col-

ored; TTOi'f, foot.)

Trachynotus rhodopus, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 85, Cape San Lucas; (Coll.

Xantus); young, 2 inches long.

f Trachynolus naxutHs, GILL, 1. c., 1863, 85, Cape San Lucas; (Coll. Xantus); young of 1 inch,

possibly young of T. Kennedy i.

Trachynotusfasciatus, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 86, Panama; GUNTHER, Fish. Centr.

Amer., 434, 1869; MEEK & Goss, Proc. Ac. Nat. Sci. Phila., 1884, 123.

Trachynolus glancoides, GUNTHER, Proc. Zob'l. Soc. Lond., 1864, 150, San Jose de Guatemala.

1337. TRACHINOTUS FALCATUS* (Linnaeus).

(ROUND PAMPANO; PALOMETA/)

Head 3f; depth If. D. VI-I, 19; A. II-I, 18. Body broadly ovate,

moderately compressed, profile very evenly convex from procumbent spine

to level of upper edge of eye, where it descends almost vertically. The
vertical portion is about H times the eye; length of snout nearly equal
to eye ;

mouth nearly horizontal
; maxillary reaching to vertical from

middle of eye, its length 2f in head; jaws without teeth in adult; dorsal

* Should Trachinolm falcatus prove to be identical with the East Indian T. ovatus, as several
writers have supposed, the American name, falcatus, has precedence of date.
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spines short and thick, not connected by membrane in adult
;
ventrals

short, their tips scarcely reaching halfway to anterior anal spine, 3 in

head
;
caudal widely forked

;
lobes about 2f in length of body ;

dorsal

and anal fins falcate; anterior rays reaching almost to posterior end of

fins
;
in adults, dorsal lobe 2f, anal lobe 4|, in length of body. Color

bluish above, silvery below; lobes of dorsal black in young; in adults

the fins are all bluish with lighter tips. The young diifer from the adult

as above described in the following respects: The profile is scarcely con-

vex; snout shorter and less vertical
; spines much longer and connected

by membranes; lobes of vertical fins shorter; dorsal lobe with black;
fins all much darker; jaws with bands of villiform teeth; eye larger.

West Indies; Cape Cod to Brazil; abundant southward; ranging north

in the Gulf Stream to Woods Hole, the adult rarely taken northward. As

a food-fish this species is less valuable than its congener, carolinus.

(falcatus, scythe-shaped.)
Labrus falcatus, LINNAEUS, Syst. Nat., Ed. X, 1758, 284, America; Museum de Geer.

Trachinotus falcatus, JORDAN, Proc. U. S. Nat. Mus., 575, 1886; MEEK & Goss, I. c., 1884, 124.

Cluetodon rhomboides, BLOCK, pi. 209, 1787, Martinique; on a drawing made by PLVMIER.

Trachinotus spinosus, DEKAY, N. Y. Fauna: Fishes, 117, pi. 19, fig. 53,1842, New York Harbor.

Acanthinion rhomboides, LACEPEDE, Hist. Nat. Poiss., iv, 500, 1803.

Trachinotus rhomboides, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vin, 407, 1831.

Trachynotus rhomboides, JORDAN & GILBERT, Synopsis, 974, 1883.

Trachinolns fuscus, CuviEtt & VALENCIENNES, Hist. Nat. Poiss., vin, 410, 1831, Brazil.

Trachynotus ovatus, GUNTHER, Cat., u, 481, 1860, (in part, not of LINN^US), and of many recent

writers.

1338. TRACHINOTUS CULYERI, Jordan & Starks.

Head3; depth H. D. VI-I, 17; A. 11-1,17. Maxillary 3 in head;

eye 3
;
snout 4fc. Dorsal lobe l-^- in head

; pectoral l^jr ;
caudal longer

than head. Body very deep, compressed, the back much elevated. Snout

very blunt and convex, the rest of profile straight and steep ;
lower jaw

somewhat included
;
base of dorsal and anal very oblique. Dorsal and

anal lobes rather low. Caudal long. Lateral line little elevated in front,

the curve 1J in straight part. Gill rakers very short, about x -f- 14. Teeth

persistent. Bluish gray, silvery below, tinged with yellow, everywhere
much soiled with blackish dots, no distinct markings anywhere ;

the axil

only slightly dusky ;
fins all dusky except middle of caudal and lobe of

anal, and the ventrals which are whitish. Five specimens, each about 8

inches long taken in the Astillero at Mazatlan. Close to Trachinotusfalcatus
and to T. ovatus, but with the vertical fins lower. (Named for George
Bliss Culver, its collector, a member of the Hopkins Expedition to Sin-

aioa, December, 1894.)
Trachinotus culveri, JORDAN & STAHKS, Kept. Fishes Sinaloa, MS., 1895, Mazatlan. (Type, No.

2691, L. S. jr., Univ. Mus. Coll. Hopkins Expedition.)

1339. TRACHINOTUS KENNEDTI, Steindachner.

(PALOMETA.)

Head 3f ; depth at vent 2
;
at anal 2-^- in specimens 2 feet long, young

somewhat deeper, with lower fins. D. VI-I, 19
;
A. II-1, 16. Curve of lat-

eral line I in straight part. Eye 5 in head
; maxillary 2J-. Dorsal lobe li ;
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caudal lobes i longer thaii head. Pectoral 1 in head. Suout 3f. Least

depth of caudal peduncle 3 in head. Body oblong, compressed, and ele-

vated at bases of dorsal and anal. Anterior profile of head an even curve,
the snout blunt and convex, line straight from nape to dorsal. Mouth
moderate, very oblique, subiuferior, the lower jaw much shorter than

upper, the maxillary reaching to posterior border of pupil. Teeth obso-

lete. Tail widely forked, the lobes equal. Lobes of dorsal and anal low,
not sharp. Gray above with deep-green reflections, lower half silvery,
with strong golden tinge; axil jet black, the color covering base of fin

and extending behind for a distance nearly equal to eye, so that the fin

does not cover it, this mark said to be faint or wanting in the young ;

upper fin dusky, the caudal edged with paler ;
anal dusky with golden

tinge ;
ventrals purplish white

; pectorals dusky ; maxillary with a black-

ish streak. Tropical America, in the surf, rather common from Bahia de

Magdalena to Panama
;
here described from a large specimen from Mazat-

lan, deeper in body than Steindachner's types, which have the depth If

to 2 in length. The Pacific Coast representative of Trachinotus goodei.

(Named for its discoverer, Lieutenant Kennedy, of the steamship Hassler.)

Trncfiiinotns ki'itiiedyi, STEiNDACHNER, Ichth. Beitr., in, 47, pi. vn, 1875, Magdalena Bay.
Truchinotus Kennedy i,

MEEK & Goss, I. c., 1884, 123.

1340. TRACHINOTUS GOODEI, Jordan & Evermann, new species.

(PERMIT ;
PALOMETA

; GREAT PAMPANO.)

Head 3
j depth 2f . D. VI-I, 19

;
A. II-I, 17.

*

Body oblong, elliptical,

moderately compressed ; profile nearly straight from procumbent spine to

nostril, where it descends nearly vertically, forming an angle ;
vertical

portion from angle to snout nearly equaling eye ;
snout obliquely trun-

cated
; maxillary reaching slightly behind vertical from middle of eye

its length 2f in head
; jaws with bands of villiform teeth (these disappear-

ing with age) ;
ventrals reaching * distance to vent, their length 2 in

head
; tips of pectorals reaching slightly past tips of ventrals

;
dorsal and

anal fins falcate, their anterior soft rays less elevated than in Trachinotus

falcatus, but extending beyond middle of fins when depressed, .their length
in the young 4 in length of body ;

caudal forked, lobes about 3 in body ;

lateral line nearly straight, slightly curved upward above the pectorals.

Color bluish silvery above, silvery below
; dorsal, caudal, and anal lobes

black
;
no cross bars. Length 3 feet. West Indies, north to West Florida

;

not very common. Here described from a small specimen from Key West,
the characters of the adult taken from Giiuther. The species reaches a

very large size, larger than any of the others in American waters. The

species is allied to the African Trachitwhi* yoreemis, Cuvier & Valen-

ciennes, but it has fewer dorsal rays (D. VI-I, 22, in T. goreensis). (Named
for Dr. G. Brown Goode, who first noticed the species as an inhabitant of

the waters of the United States.)

Trachynotii* fon&uit, (irxTHEn, Cat., n, 483, 1860, in part; not of CUVIER & VALENCIENNES;

GOODE & BEAN, Proc. U. S. Nat. Mus.. 1879, 112 and
:5.'5fl; specimen nearly 3 feet long.

TracJiinoiii* rluxii^m^ JORDAN & GILBERT, Synopsis, 442, 1883, and of MEEK & Goss, I. c.; not of

GILL.
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Trachinotus goodci, JORDAN & EVERMANN, MS., Key West, Florida. (Coll. Jordan. Type,

No. 1455, L. S. Jr. Univ. Mus.)

Trachynolus carolinus, POEY, Synopsis, 371, 1868; not of other authors.

1341. TRACHINOTUS ARGENTEUS, Cuvier & Valenciennes.

Depth 2 in length in specimens 6 inches long (2^ in original type, a

foot long); caudal lobes 3i. D. VI-I, 24; A. II-I, 21, (D. 25; A. 23, in

original type). Lobes of dorsal and anal reaching to middle of base of

fin. Silvery, with blackish on tip of dorsal lobe and on middle of pec-

toral. Atlantic Coast, usually confounded with Trachinotus carolinus, if

really distinct from it. According to Dr. Bean, this may be a valid

species, allied to Trachinotns caroUnus, but with the body deeper, the

depth being half length without caudal. West Indies. We have seen

only the original type of argenteus in the museum at Paris, from

"America." (argenteus, silvery.)

Trachinotus argenteus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vin, 413, 1831, New York

and Rio Janeiro. (Coll. Delalande. Coll. Milbert.)

Trachinolm cupreus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., I. c., vin, 414, 1831, Martinique.

(Coll. Plee.)

1342. TRACHINOTUS CAROLINUS (Linnseus).

(COMMON PAMPANO.*)

Head 4; depth 2i to 2|. D. VI-I, 25; A. II-I, 23. Body oblong, com-

paratively robust
; greatest thickness 3 in greatest depth. Snout from

mouth to horizontal from upper edge of eye nearly vertical, some-

what bluntly rounded
; profile from upper edge of snout to procumbent

spine evenly convex. Mouth nearly horizontal, maxillary reaching to

vertical from middle of eye, its length 21 in head
; eye 44- in head, about as

long as snout. Jaws without teeth in adult. Ventrals reach f distance

to vent, about 2 in pectorals, 2 in head. Dorsal and anal fins falcate,

anterior rays nearly reaching middle of fins when depressed ;
dorsal lobe

H in body ;
anal 5i in length of body. Color bluish above, silvery or

slightly golden below
; pectorals and anal light orange shaded with

bluish
;
caudal and upper portion of caudal peduncle with bluish reflec-

tions. Length 18 inches. South Atlantic and Gulf coasts of United

States, ranging north to Cape Cod on sandy shores, very common south-

ward, rare or accidental in the West Indies and in Brazil. The most

valued food-fish in our southern waters, its flesh rich,-firm, and delicate,

superior to all others of its genus or family. On the Pacific Coast it is

scarcely known as a food-fish, perhaps from its scarcity, (carolinus, from

Carolina.)

Gasterofteus carolinus, LINNJEUS, Syst. Nat., Ed. xn, 490, 176G, Carolina. (Coll. Dr. Garden.)
? Trachynotm argentem, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vin, 410, 1831, New York ;

Rio Janeiro.
? Trachynolm cupreus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vin, 414, 1831, Martinique.
Trachynotm pampanus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vin, 415, 1831, Brazil;

Charleston.
Trachynotm carolinm, JORDAN & GILBERT, Synopsis, 442, 1883.

Trachinotus carolinus, MEEK & Goss, I. c., 1884, 127, and of most recent writers.

* This word (meaning grape leaf) is properly spelled Pampauo. not Pompano.
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1343. TRACHINOTUS PALOMA, Jordan & Starks.

Head 31 to 3
; depth 2|. D. VI-I, 24; A. II, I, 23; eye 31 in head;

snout 2; maxillary 21. Dorsal lobe If in head; caudal l^. Body
rather elongate, the back moderately and regularly arched

;
snout blunt-

ish
;
the profile straight from before eye to dorsal. Mouth large, hori-

zontal, the jaws subequal, maxillary reaching past pupil. Lateral line

little arched, its curve 1 in straight part. Teeth well developed. Cau-

dal not widely forked. Gill rakers shortish, about 8 below angle; dorsal

and anal lobes about reaching middle of fin. Silvery, without spot or

band; anal creamy orange, its tip whitish. Other fins pale, except
dorsal lobe, which is blackish

; pectoral a little dark, axil silvery. West
coast of Mexico

;
rather scarce, found on sandy shores. Length about a

foot. Recorded from Cape San Lucas, Mazatlan, and San Juan Lagoon.
It is extremely close to Trachinotus carolinus, but has the head rather

larger. As a food-fish it is unknown to Mexican fishermen, who do not

distinguish it from other species. Here described from 2 specimens
from Mazatlan, and from 4 from San Juan Lagoon, the largest 5 inches

long. (paloma f a dove, a name applied to fishes of this group.)

Trachinotvs paloma, JORDAN & STARRS, Kept. Fishes Sinaloa, MS., 1895, Mazatlan. (Type, No

213, L. S. Jr. Univ. Mus. Coll. Hopkins Expedition to Mazatlan.)

1344. TRACHINOTUS CAIENNENSIS,* Cuvier & Valenciennes.

Depth (in young of 21 inches) 2 in length. D. V-I, 27; A. II-I, 26.

Form of Trachinotus falcatus, the body very deep, the snout short and

very blunt
; eye very large ; preopercle (in type) with very strong spines.

Dorsal lobe 2 in head, in young. Fins all pale. Coloration plain. Cay-
enne

;
known from one very young specimen in the museum at Paris, in

bad condition, examined by us. Close to Trachinotus falcatus, but with

more numerous fin rays.

Trachinotus cayennensis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vm, 417, 1831, Cayenne;

GtJNTHER, Cat., 11, 485, 1860 (copied); MEEK & Goss, L c., 1884, 129.

Family CXXVI. POMATOMID.E.

(THE BLUEFISHES.)

Body oblong, compressed, covered with rather small scales, which are

weakly ctenoid. Caudal peduncle rather stout. Head large, compressed.

Mouth large, oblique. Premaxillaries protractile; maxillary not slip-

ping under the preorbital, provided with a large supplemental bone;

lower jaw projecting ;
bands of villiform teeth on vomer and palatines,

those on the vomer forming a triangular patch; jaws each with a single

series of very strong, compressed, unequal teeth, widely set; upper jaw
with an inner series of small depressed teeth; villiform teeth on the base

of the tongue. Occipital keel strong ;
free edge of preopercle produced

* Similar to this species is Trachinotm paitemis from Payta, Peru, also known from a very young
example. Depth 2% iu length. D. 28; A. 27. Dorsal lobe black, snout low, bluntish.

F. N. A. 61
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and serrated. Grill membranes free from the isthmus, not united. Brau-

chiostegals 7
; gills 4, a slit behind the fourth. Pseudobranchiee large.

Gill rakers slender, rather few. Opercle ending in a flat point. Cheeks

and opercles scaly ;
lateral line present, unarmed. Dorsal fins 2, the

anterior of about 8 weak, low spines, connected by membrane and

depressible in a groove ;
second dorsal long, similar to the elongate anal,

both fins being densely scaly ;
fin rays slender

;
2 very small, free anal

spines, sometimes hidden in the skin; ventrals thoracic, I, 5; peduncle

stout; pectorals rather short; caudal fin forked, the lobes broad; air

bladder simple, with thin walls. Pyloric cojca very numerous. Vertebrae

10 + 14=24, as usual in Carangidce. A single species, found in nearly

all warm seas.. This family is closely related to the Carangidcu, from

which group it seems to be an offshoot toward the Percoids. (Carangidce,

genus Temnodon, Giinther, Cat., n, 479, 480, 1860.)

429. POMATOMUS,* Lace"pede.

(BLUEFISHES.)

Pomatomus, LACKPEDE, Hist. Nat. Poiss., iv, 436, 1802, (skib).

Gonenion, RAFINESQUE, Caratteri Alcuni Nuovi Generi, 53, 1810, (serra).

Lopharis, RAFINESQUE, 7. c., 53, 1810, (medUerranms= lophar).

Temnodon, CrviEit, Regne Animal, Ed. 2, Vol. n, 206, 1829, (saltator).

Sypterus, EicinvALi), Fauna Caspio-Caucasana, 1841.

Chromis, (Garden MS.) GRONOW, Cat. Fishes, Ed. Gray, 1854, 149, (epicurorum).

Cheilodiplei-uz, BLEEKER, Nat. Verb. Holl. Maats., Wet. V, 2, No. 1, 74, 1874, (heptacanthiis; not

of LACPEDE, as earlier restricted by CUVIER).

Sparactodon, DE ROCHEBRUNE, Bull. Sci. Philom. Paris, iv, 159, 1880, (nalnal).

Characters of the genus included above. (Trw/m, operculum; TOJJ.OS,

cutting; from the serrated preopercle.)

1345. POMATOMUS SALTATBIX (Linnaeus).

(BLUEFISH; SNAP MACKEREL; SKIPJACK; FAT-BACK.)

Head 3i ; depth 4. D. VIII-I, 25
;
A. II-I, 26

;
scales 95. Body robust,

moderately compressed ; belly compressed to a bluntish edge. Head deep;

top of head and a ridge on each side above the cheeks naked. Cheeks
much longer than opercles. Pectorals placed rather low, their length a

little more than half that of head. Coloration bluish or greenish above,
silvery below

;
a blackish blotch at base of pectoral. Length 3 feet.

* The following words of Mr. D. G. Elliot, are pertinent as to cases of this kind, in which the
generic name commonly used can claim no right of priority:" The law of priority is very clear in regard to the treatment of such cases, but some naturalists
object to have it enforced on the ground of expediency, and because it would be apt to create con-
fusion. Doubtless such would be the temporary result in this and all similar instances when
errors are corrected which have been continued by writers whq have simply followed each other
without making independent investigations; but the confusion is originally caused by those who
commit errors, not by those who correct them. * * * It may be inconvenient for those who
have become familiar with any special group to have their ideas of its nomenclature disturbed,
by showing that errors have been committed and then knowingly continued; but that would be
a most indefensible reason to advance why these should not be corrected. * * * Conserva-
tism is an excellent principle when it serves as a bulwark against the commission of abuses, but
it is a most baleful principle when it is exerted against the correction of errors."Daniel G. Elliot:

Monoyraph of the Pittidse.
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Atlantic and Indian oceans
; widely distributed

;
of late years very abun-

dant on our Atlantic Coast
;
a large, voracious fish, extremely destructive

to other fishes
; highly valued for food, the flesh being most excellent.

Occasional in the Mediterranean; (specimens from Athens examined by
us), (saltatrix, one who leaps.) (Eu.)

Perca sultatrix, LINNAEUS, Syst. Nat., Ed. x, 1758, i, 293, Carolina; after Perca marina saltalrix,

the Skipjack of CATESBY.

Perca lophar, FoRSivAL, Descr. Anim., 1775, Constantinople.

Cheilodipterus heptacanthus, LACEPEDE, Hist. Nat. Poiss., Fort Dauphin, Madagascar.
Pomatomus skib, LACPEDE, Hist. Nat Poiss, iv, 436, 1802, Carolina.

Lopharin inediterranem, KAFINESQUE, Indice, 17, 1810; after FORSK!.L.

Gonenion serra, RAFINESQUE, ludice, 53, 1810, Sicily.

Chromis epicuronim, GRONOW, Cat., Ed. Gray, 149, 1854, Carolina;
"

Piscis sapidissimus etpalato

epicurorum gratissimus."

Sparaclodon nalnal, DE EOCHEBRUNE, Bull. Sci. Philom. Paris, 159, 1880, Senegambia.
Gasterosleiis saltatrix, LINN^US, Syst. Nat., Ed. xn, 491, 1766.

Temnodon saltator, CUVIER & VALENCIENNES, Hist. Hat. Poiss., ix, 225, 1833; SCORER, Hist. Fish.

Mass., 159, pi. 15, fig. 1, 1839; GUNTHER, Oat., n, 479, 1860; STEINDACHNER, Ichth. Beitrage,

1881.

Pomatomus saltator, JORDAN & GILBERT, Synopsis, 448, 1883.

Pomatomus saltatrix, JORDAN & GILBERT, Synopsis, 914, 1883.

Family CXXVII. RACHYCENTRID.E.*

(SERGEANT FISHES.)

Body elongate, fusiform, subcylindrical, covered with very small, smooth,
adherent scales. Lateral line nearly parallel with the back. Head rather

broad, low, pike-like, the bones above appearing through the thin skin.

Mouth rather wide, nearly horizontal, the maxillary about reaching front

of eye; both jaws, vomer, palatines, and tongue with bands of short,

sharp teeth
;
lower jaw longest; premaxillaries not protractile ; preopercle

unarmed. First dorsal represented by about 8 low, stout, equal, free

spines, each depressible in a groove ;
soft dorsal long and rather low,

somewhat falcate, similar to and nearly opposite anal; 2 weak anal spines,

one of them free from the fin
; pectorals moderate, placed low

;
ventrals

thoracic, 1, 5; caudal fin strong, forked, on a moderate peduncle; no caudal

keel
;
no fiulets. Gill rakers rather short, stout; no air bladder; branchi-

ostegals 7
; pyloric cceca branched

;
vertebrae 12 -f 13= 25. A single genus

with probably but one species; a large, strong, voracious shore fish, found

in all warm seas. Its relations are with the Scombroid fishes, although
not close to any of the other groups. The superficial resemblance

*Thc osteology of this family is given as follows by Dr. Gill: "Acanthopterygians with a

depressed, broad, distegous cranium, the medifrontines double, plane, sculptured, and perfectly

ecarinate; the sphenotics with the upper surface plane and scarcely declivous; the parethmoids
exserted, with the upper surface nearly continuous with the medifroutines and the lower with
the parasphenoid, and imperforate; theprosethmoid with a large and nearly square tabular sur-

face and a short declivous portion at a very obtuse angle with the former; the supraoccipitine
with an anterior ecarinate plane portion and a posterior cristiform portion; the lateral posterior
crests very low, depressed, and ceasing at the medifrontines; the basioccipitiue solid below; the

exoccipitine condyles distant from each other; the parasphenoid very broad and ecarinate; the

contour of the body fusiform; the head wedge-shaped and broad; the scales small and cycloid;
the caudal fin with procurrent raylets; dorsal fin long and preceded by free spines reclinable in

grooves, and normal pectoral and ventral fins."
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Rachyentron bears to Echeneis, as Dr. Gill has shown, is not connected

with any intimate homology. (Scombridce, part, Giinther, Cat., n, 375,

1860; EacMcentridce, Gill, Proc. U. S. Nat. Mus., 1895.)

430. RACHYCENTRON, Kaup.

Rachycentron, KAUP, Isis, xix, Col. 89, 1826, (typus).

Itachicenlron, KAUP, Isis, xx, Col. 624, 1827; emended spelling.

Les Elacates, CUVIER, Kegne Animal, Ed. 2, n, 203, 1829.

Elacate, CUVIEB & VALENCIENNES, Hist. Nat. Poiss., vnr, 328, 1831, (malabarica= canadus).

Characters of the genus included above, (pu^tr, lower part of back
;

KevTpov, spine.)

1346. EACHICENTKON CANADUS (Linnaeus).

(SERGEANT FISH
;
CRAB EATER

;
BONITO

; COBIA.)

Head 4; depth 5f. D. VIII-I, 26; A. II, 25. Head much depressed;
mouth moderate, the short maxillary reaching front of orbit. Pectorals

broad and falcate
;
caudal deeply emarginate, the upper lobe slightly the

longer. Lateral line wavy and irregular, descending posteriorly. Olive

brown, sides with a distinct broad band of darker, and a less distinct

band above and below it
; silvery below. Length 5 feet. Warm seas

;

common on our Atlantic Coast in summer, especially in Chesapeake Bay
and southward

;
north to Cape Cod

;
not recorded from the Eastern

Pacific, but abundant in the East Indies. (Name from Canada, where the

species is not found.)

Gasterostens canadus, LINNAEUS, Syst. Nat., Ed. xn, 491, 1766, Carolina. (Coll. Garden.)
Scomber niger, BLOCH, Ichthyologia, plate 337, 1793.

Centronotus gardenii, LACEPEDE, Hist. Nat. Poiss., in, 357, 1803, Carolina.

Centronotus spinosus, MITCHILL, Trans. Lit. and Philos. Soc. N. Y., i, 490, pi. 3, fig. 9, 1815, New
York.

Elacate pondicerianu, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vin, 329, 1831, Pondicherry.
Elacate motta, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vin, 332, 1831, Orixa.

Elacale malabarica, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vin, 332, 1831, Malabar.
Elacate atlantica, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vin, 334, 1831, Brazil.

Elacate canada, DE KAY, N. Y. Fauna: Fishes, 113, pi. 25, fig. 77, 1842.

Elacate I ivittata, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vin, 338, 1831, Molucca.
Elacate falcipinnis, GOSSE, Jamaica, 208, 1851, Jamaica.
Elacate nigra, GUNTHER, Cat., n, 375, 1860.

Elacate canada, JORDAN & GILBERT, Synopsis, 418, 1883.

Family CXXVIII. NOMEID^E.

Body oblong, compressed, covered with cycloid scales
;
lateral line con-

tinuous and unarmed
;
head compressed ; opercula unarmed

;
nostrils

double
;
mouth with a lateral cleft

; upper jaw scarcely protractile ;
teeth

small and conical, on the palate as well as jaws ; gill membranes free

from the isthmus
; branchiostegal rays 5 or 6

;
dorsal more or less divided,

and with the spinous portion shorter than the soft, but well developed,
and the spines slender. Skeleton with numerous vertebrae (in Nomeus
16+ 25) ; pyloric appendages very numerous. Genera 6 or 8

; species
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about 15, mostly of the open sea
;

small fishes, rarely used as food,

(yoineina, Giiuther, Cat., n, 387, 1860.)

NOMEIN.K :

a. Fiulets none.

b. Ventrals very long and broad, longer than tho pectorals; attached by a membrane to

the abdomen and depressible in a deep furrow; mouth narrow; teeth on jaws,

vomer, and palatines. NOMKUS, 431.

bb. Ventrals moderate, much shorter than pectorals; snout inflated. I'SKNKS, 432.

431. NOMEUS, Cuvier.

jybnH>ws,CrviER, Regne Anim., Ed. i, n, 315, 1817, (gronorii).

Body oblong, rather compressed, covered with rather small cycloid

scales. Head flattish above
; occipital crest little developed; cleft of the

mouth narrow. Teeth small, in a single series in the jaws ;
teeth on the

vomer and palatines. Pseudobranchise large. First dorsal with 10 or 11

spines; second dorsal and anal very long, similar to each other, without

finlets
;
anal fin with 3 rather strong spines, none of them free

;
caudal

fin not deeply forked
;
ventral fins long and broad, attached to the belly

by a membrane, depressible in a deep furrow in the abdomen. Lateral

line running high. Air bladder present. Pyloric coeca very numerous.

Vertebrae 16 -f- 25. Small fishes of the warm seas, our species living com-

monly under the protection of the "
Portuguese Man-of-War," swimming

freely among its poisoned tentacles. Goode & Bean mention the capture
of 10 individuals under a single colony of this u Man-of-War." (vbpeve,

pastor ; early travelers having compared the fish to a mullet, harder or

berger in Dutch. )

1347. NOMEUS GRONOVII (Gmelin).

(PORTUGUESE MAN-OF-WAR FISH
;
HARDER

; PASTOR.)

Head 3| ; depth 3*
; eye 3i

;
snout 4

;
interorbital width 4. D. X-l,

26; A. Ill, 26. Body compressed, back and ventral line equally and gen-

tly arched. Maxillary reaching to below the front of the eye; ventrals

reaching front of anal,* 1 in head
; pectorals reaching past front of anal,

a little longer than head. Brownish above, silvery below, the sides below

with large round brown spots; cheeks and opercles silvery; ventrals

black, with silvery edgings; anal with 3 brown spots ;
caudal with brown

spots ; pectorals brown above, white below. Tropical parts of the Atlantic

and Indian oceans in rather deep water, swimming near the surface, very

abundant in the Sargasso Sea, common north to Florida and Bermuda,

occasionally farther; Woods Hole, Mass. (Barton A. Bean.) Also recorded

by Eigenmann from Panama. (Named for Lawrence Theodore Gronow or

Gronovius, a senator of Leyden and one of the ablest ichthyologists con-

temporary with Linnaeus.)

Gobius gronovii, GMELIN, Syst. Nat., xni, 1205, 1788, Tropical America; after GRONOW.

Nometis gronovii, GVNTHER, Cat., n, 387, 1860; JORDAN & GILBERT, Synopsis, 449, 1883.

*The large fan-shaped ventrals are used in support in resting on the bottom. In swimming
they are usually closed in their groove. Goode & Beau.
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Eleotris mauritii, BLOCH & SCHNEIDER, Syst. Ichth., 66, 1801, Brazil; after PRINCE MAURICE.

Gobiomorns gronovianus, LACEPEDE, Hist. Nat. Poiss., n, 584, 1799; after GRONOW.
Nomeus macidosus, BENNETT, Proc. Zool. Soc., i, 1831, 146, East Indies.

Seriola argyromelas, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, pi. 262, 1833.

Nomeus maculatm, VALENCIENNES, in CUVIER, Regne Anim., in, Poiss., pi. 66, fig. 2.

Nomeus oxyurus, POEY, Memorias, 11, 236, 1860, Havana.

432. PSENES, Cuvier & Valenciennes.

Psenes, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 259, 1833, (cyanophrys).

Cubiceps, LOWE, Proc. Zool. Soc. London, 1843, 82, (gracilis).

Atimo&toma, SMITH, 111. Zool. S. Africa, Fish., pi. xxiv, about 1842, (capense).

Navarclms, DE FILIPPI and VERANY, Mem. Accad. Sci. Turin, 2d sen, xvm, 7, (sulcatus).

Trachelocirrus, DOUMET, Rev. et Mag. Zoologie, 1863, pi. xv, (mediierranws).

Body compressed, covered with cycloid scales of moderate size. Mouth

narrow, beneath the short, swollen snout. First dorsal with 6 to 10 spines;
second dorsal and anal much longer, similar, without finlets

;
anal spines

3, joined to soft part of fin
; pectorals larger than ventrals. Lateral line

unarmed. Small teeth in jaws. Branchiostegals 5 to 7. Warm seas,

known chiefly from very young specimens ;
found in the open ocean.

(ifjf/vrj, the osprey, Pandion, the allusion not evident.)

a. Dorsal rays about XI, I, 34; anal rays III, 34; body deep; unspotted. PELLTJCIDUS, 1348.

aa. Dorsal rays X, I, 25 to 27; anal rays III, 25 to 27; sides with parallel dark streaks; body

deep. CYANOPHRYS, 1349.

aaa. Dorsal rays XI, I, 22 or 23; anal rays III, 23; body oblong, much blotched and banded.

MACULATUS, 1350.

aooa. Dorsal rays X, I, 15; A. Ill, 15; body oblong, much spotted and mottled.

REGULTTS, 1351.

1348. PSENES PELLTJCIDTJS, Lutken.

Head 4; depth 2; eye 2| ;
snout 4. D. XII, 34; A. Ill, 134. Body

high, short, and compressed. Pectorals 1| in head; ventrals as long as

head, extending considerably beyond the end of pectorals ;
vertical fins

quite high, 1 in head, showing a tendency to become falcate posteriorly;
caudal fin furcate. Lateral line placed high ;

scales small. Dentition as

in the other species of the genus ;
teeth in the maxillary finer and

farther apart than in the mandible
;
end of maxillary reaching to verti-

cal from anterior margin of pupil. Nearly colorless and semitransparent.

Deep seas, one specimen taken at 32 24' N., 76 55' W., in 528 fathoms,

by the Att)atrosx. (Goode & Bean.) (pellucidus, transparent.)

Psenes pellucidm, LUTKEN, Spolia Atlantica, 516 (109), fig. 601 (198), 1880, Strait of Surabaja;
GOODE & BEAN, Ocean. Ichth., 221, fig. 228, 1895.

1349. PSENES CTANOPHBTS, Cuvier & Valenciennes.

Head 4; depth 1|. D. X, I, 25 to 27; A. Ill, 25 to 27. Snout short,

truncate, as long as eye ;
lower jaw slightly projecting ;

soft dorsal and
anal scaly. Body brownish, with dark parallel lines of dots along the
rows of scales, sometimes a bluish streak above each eye. Open
sea, widely distributed, in the Atlantic, Pacific, and Indian oceans;
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recorded by Liitken from deep water off Jamaica and Martinique.
blue

; b<f>pi<; t eyebrow.)

Fsoncs r//miop),ri/x, Cu vi K u & VALENCIENNES, Hist. Nat. Poiss., ix, 260, pi. 266, 1833, New Ice-

land; LiiTKEN, Spolia Atlantica, 110, 1880.

Psenesjaraiiicus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 264, 1833, Java.
7V,/, s

<ntr,ttus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 264, 1833, Gulf of Bengal.
7V//. v

/,<*,/(.<, GUICHENOT, Mem. Soc. Sci. Nat. Cherbourg, 1866, 138, Madagascar.
Cnliwps multiradiatus, GUNTHER, Proc. Zool. Soc. Lond., 1871, 661, pi. 61, Manado.

1350. PSENES MACULATUS, LUtkeu.

Head 3| to 3
; depth about 3. D. XI, I, 22 or 23

;
A. Ill, 23. Body

rather elongate ; eye 3 in head, half longer than snout
;

fins somewhat

scaly; scales behind eye and on interopercle; no others on head. Pec-

toral length less than depth of body. Teeth in one row in each jaw.

Dusky, with diffuse spots forming 7 broad cross bands on back and

tail, extending on the fins; first dorsal mostly black, second with 2

dark bands. Open Atlantic. (Liitken.) One specimen taken by the

Albatross in 27 49' N., 76 12' W., at the surface in 633 fathoms. Accord-

ing to L iitkeii, this is very likely the young of Psenes capensis, Smith,
but that species has D. X, I, 19; A. I, 19. (maculatus, spotted.)

Psenes maculatus, LOTKEN, Spolia Atlantica,110, 1880, open Atlantic, 39 N.,254' S., and between

34 and 27 W.

1351. PSENES REGULUS, Poey.

D. X, I, 15; A. Ill, 15; V. I, 5. Eye median, 3 in head. Body regu-

larly oval, compressed; teeth uniserial, cylindrical, short, slender, close-

set. Silvery with blue spots, some large, others rounded, about 20 in all,

distributed without order and about as large as eye, a band passing

through eye ;
cheeks silvery. Coasts of Cuba. Length 3| inches. (Poey.)

Specimens apparently similar to the type of Psenes regulus have been

recorded under other names from the East Indies, (regulus, diminutive

of rex, king.)

Psenes reguhis, POEY, Synopsis, 375, 1868, Cuba.

Citl>!cfi>* i,t<l!cus, DAY, Proc. Zool. Soc. Lond., 1871, 690, Madras.

Oubiceps panciradiatus, GUNTHER, Ann. Nat. Hist., x, 1872, 423, Misol.

Family CXXIX. CORYPH^NID^E.

(THE DOLPHINS.)

Body elongate, compressed, covered with small cycloid scales. Cleft of

the mouth wide, oblique, the lower jaw projecting. Cardiform teeth in

the jaws and on the vomer and palatine bones
;
a patch of villiform teeth

on the tongue ;
no teeth on the oesophagus. Opercular bones entire.

Skull with a crest, which is much more elevated in the adult than in the

young. A single, many-rayed dorsal fin, not greatly elevated, extending
from the nape nearly to the caudal fin

;
anal similar, but shorter

;
both

without distinct spines ; pectoral fins very short and small
;
ventrals well

developed, thoracic, I, 5, partly received into a groove in the abdomen
;
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caudal fin widely forked. Lateral line present. Gill membranes free from

the isthmus. Branchiostegals 7
;
no pseudobranchise. No air bladder.

Pyloric appendages very numerous. Vertebras about 30. A single genus,

with probably but two species. Very large fishes, inhabiting the high
seas in warm regions, noted for their brilliant and changeable colors.

(Sconibridce, genus Coryphama, Gunther, Cat., n, 404-408, 1860.)

433. CORYPHiENA, Linnaeus.

(DOLPHINS.)

Coryphsena, LINNAEUS, Syst. Nat., Ed. x, 1758, 261, (hippurus).

Caranxomorm, LACEPEDE, Hist. Nat. Poiss., in, 26, 1802, (pelagicus).

Lepmiphis, KAFINESQUE, Caratteri, etc., 33, 1810, (hippuroides)..

Lampugus, CUVIEE & VALENCIENNES, Hist. Nat. Poiss., ix, 317, 1833, (pelagicus; young form).

Characters of the genus included above. The species are not well

known, having been unduly multiplied by authors. According to Dr.

Liitken all are probably reducible to two. (nopv^aivn, the name applied

by Aristotle to Coryphcena hippurus, from Kopv^, helmet
; <j>aivu, to show.)

o. Dorsal rays 55 to 65; anal 26 to 30; adult male with the front greatly elevated, forming a

high crest. HIPPURUS, 1352.

act. Dorsal rays 51 to 55; anal 24 to 26; profile of adult male not very steep, not very different

from that of the female. EQUISETIS, 1353.

1352. CORYPH^ENA HIPPURUS, Linnams.

(COMMON DOLPHIN
;
DOKADO

; DOURADE.)

Head 4f to 5f ; depth 5. D. 55 to 65
;
A. 26 to 30. Profile in adult male

nearly vertical; maxillary reaching middle of eye or beyond. Vertebrae

30 or 31. Ventrals inserted slightly behind upper ray of pectoral, its

length 1 in head
; pectoral 1. Colors brilliant in life, the head, body,

and tail greenish olive, changing suddenly at death
;
brownish olive

above, white or golden below, with a series of about 15 bright-blue spots
on back along each side of dorsal, the largest on the back and head, forming
bands on the snout

;
dorsal purplish blue, with paler oblique lines ; other

fins tinged with blue
;
caudal yellow ;

in spirits pale, with blackish spots
on the lower parts. Length 6 feet. Pelagic, north on our coast to Cape
Cod; abundant from South Carolina to Texas; not definitely known
from the eastern Pacific. Remarkable for its brilliant coloration, which
fades at death, although the change has been much exaggerated. A good
food-fish. (Eu.) (iTTTrof, horse; ovpd, tail.)

Coryphsena hippurus, LINN^US, Syst. Nat., Ed. x, 1758, 261, open seas; G(JNTHER, Cat., n, 405,

1860; JORDAN & GILBERT, Synopsis, 914, 1883, and of authors generally.
Scomber pelagicus, LINN^SUS, Syst. Nat., Ed. x, 1758, 299, no locality.
Coryphsena fasciolatus, PALLAS, Spicil. Zool., vin, pi. 3, fig. 2, 1772, Amboina.
Coryphsena chrysurus, LACEPEDE, Hist. Nat. Poiss., 11, pi. 18, fig. 2, 1799.

Coryphiena imperialis, KAFINESQUE, Caratteri, &c., 33, 1810, Sicily.
Lepimphis hippuroides, KAFINESQUE, Caratteri, &c.,34, 1810, Palermo.
Coryphiena immaculata, AGASSIZ, in Spix, Pise. Bras., in, pi. 56, 1829, Atlantic, off Brazil.

Coryphsena marcgravii, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 301, 1833, South
America.
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Coriipliu'na anmrii, CuviER & VALENCIENNES, Hist. Nat. Poiss., ix, 302, 1833, Philadelphia.
Coryphiena dorado, CUVIEK dfc VALENCIENNES, Hist. Nat. Poiss., ix, 303, 1833, Brazil.

CorypliifHii dolj'un, CUVIEU A: VALENCIENNES, Hist. Nat. Poiss., ix, 305, 1833, Antilles.

Coryphiina virgata, CUVIEB & VALENCIENNES, Hist. Nat. Poiss., ix, 308, 1833, Martinique; after

PLUMIER.

Cnrijplnfun argyriinis, CUVIER & VALENCIENNES, L c., ix, 314, 1833, Sea of Coromandel.

G>rt/pl/;<>i rlnnihujii, CrviK.ii tfc VALENCIENNES, /. <., ix, 315, 1833, seas of India; after BENARD.

Lniijn.< xiciilnx, CrviEii A: VALENCIENNES, 1. c., ix, 323, 1833, Sicily.

C<iryi>ii;in nfi,nih,'roides, CuviEH & VALENCIENNES, I. c., ix, 315, 1833, South Sea; after Oslero-

of COMMERSDN.

a sneuri, JORDAN & GILBERT, Synopsis, 455, 1883.

1353. CORYPH.ENA EQUISETIS, Linnseus.

(SMALL DOLPHIN.)

Head 4 to 42
; depth 3.| to 4. D. 51 to 55

;
A. 24 to 26

;
vertebrae 33.

Profile of head convex, but not nearly vertical, even in the adult; max-

illary reaching front of pupil, 3* to 4| in head. Insertion of dorsal behind

eye ; pectorals equal half length of head
; maxillary reaching middle of

eye; profile of snout becoming nearly vertical with age; front of anal

under middle of body. Colors brilliant in life, changing suddenly at

death
;
brownish olive above, white or golden below, with bright-blue

spots, the largest on the back and head, forming bands on the snout;
dorsal purplish blue, with paler oblique lines

;
other fins tinged with

blue
;
caudal yellow ;

in spirits pale, with blackish spots on the lower

parts.
" Male with the front elevated, forming a crest, which projects a

little beyond the upper jaw ;
female with blue spots along each side of

the tail, regularly arranged." (Poey.) Length 30 inches. Open Atlantic;

rare in the West Indies
;
not recorded from coast of the United States.

(equus, horse; seta, bristle, tail.) (Eu.)

Coryphiena equiselis, LINN^US, Syst. Nat., Ed. x, 1758, 261, (misprinted equiselis), high seas;
after Dorado of OSBECK, Resa China, 308, 1757; CUVIER & VALENCIENNES, Hist. Nat. Poise.,

ix, 297, 1833; JORDAN & GILBERT, Synopsis, 914, 1883.

Cnryplucna anrala, RAFINESQUE, Caratteri, &c., 33, 1810, Sicily.

Coi-yphfcna let&onii, CCVIER & VALENCIENNES, Hist. Nat. Poiss., 307, 1833, India.

Lani/iinjiiK jHtnchdulus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 327, 1833, Atlantic at the

Equator.

L<ini)>i<fjHsneapolitanus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 325, 1833, Naples; after

BLOCK.

Corifphsena azorica, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 306, 1833, Azores.
'
'<>i-i/l>hienapunctulata, JORDAN & GILBERT, Synopsis, 454, 1883.

Family CXXX. LAMPRID^E.

(THE MARIPOSAS.)

Body ovate, compressed, and elevated, covered with minute, cycloid
scales. Head small, rather pointed. Mouth small, terminal, without

teeth in the adult, its angle with slits in the skin to permit the motion of

the jaws, as in the tunnies. Premaxillaries protractile. Opercular bones

entire. Dorsal fin single, very long, elevated, and falcate in front, with-

out distinct spines ;
anal long and low, not at all falcate

;
both fins
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depressible in a groove ;
ventral fins thoracic, but behind the pectorals,

attached to a very long pubic bone, composed of 14 to 17 soft rays ; pec-

toral fins large, falcate, their bases horizontal; caudal fin moderately

forked, its peduncle short and slender, without keel. A pit at base of

caudal, above and below, as in certain sharks. Lateral line present,

much arched in front. Branchiostegals 6. Gill membranes free from the

isthmus. (Esophagus not armed with spinous teeth,. Air bladder large,

bifurcate behind. Pyloric appendages very numerous. Vertebrae 45.

Hypocoracoid very much dilated as in Brama, the entire shoulder girdle

very heavy ;
the pubic bone much longer than in Brama. Fishes of

large size and gorgeous coloration, inhabiting the open seas, the flesh

firm and rich. A single genus with probably but one species. It resem-

bles the tunnies in the character of the flesh, but the form is very differ-

ent, and the character of the anal fins separates it widely from all the

mackerel-like fishes. It is not certain that it really belongs with the

Scombroidei. (Scombridw, genus Lampris, Giinther, Cat., n, 415, 416, 1860.)

434. LAMPRIS, Retzius.

(MARIPOSA.)

Lampris, RETZITTS, Nya Handlung, in, 91, 1799, (gtMatus).

Chrysolosus, LACPEDE, Hist. Nat. Poiss., iv, 586, 1802, (lima).

Characters of the genus included above. The single species is cosmo-

politan, most beautifully colored, and unsurpassed as food, the flesh rich,

firm, and delicate. (Aa//7rp6f, radiant.)

1354. LAMPRIS LUNA* (Gmelin).

(MARIPOSA ;
OPAH

; MOONFISTI
;
SAN PEDRO FISH

;
CRAVO

;
JERUSALEM HADDOCK ; GLANCE

FISH
;
GUDLAX

;
POISSON LUNE.)

Head 3ij depth If. D. 53 to 55; A. 38 to 41; V. 14 to 17; vertebra

23 + 22= 45. Body short and very deep, the sides much compressed.
Mouth toothless. Longest dorsal ray shorter than pectorals, which are

nearly as long as the head. Anal very low in front, a little higher
behind. Color a rich brocade of silver and lilac, rosy on the belly j

everywhere with round silvery spots; head, opercles, and back with

ultramarine tints; jaws and fins vermilion
;
flesh red, of varying shades.

Skeleton strong and firm. Length 3 to 6 feet. Open waters of the

Atlantic and Pacific, frequently taken off the Coasts of Europe ;
not

rare off Madeira, occasionally taken off Newfoundland, Maine, and Cuba,
also at Monterey and other places in California. Our specimen is from

Monterey. One of the choicest of fishes, the flesh rich, firm, and of deli-

cate flavor, (luna, moon.) (Eu.)

*We have before us a drawing of a specimen of Lampris lima made at Sable Island by James
Farquhar in 1856, and sent with an accompanying letter to Dr. J. Bernard Gilpin of Halifax.
Mr. Farquhar writes: " Just imagine the body a beautiful silver, interspersed with spots of a
lighter color about the size of a sixpence, the eyes very large and brilliant, with a golden ring
around them. You will then have some idea of the splendid appearance of the fish when fresh.
If Caligula had seen him I might have realized a fortune.
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Zeus fio?,* GMELIN, Syst. Nat., xiu, 1225, 1788, Normandy; after Poisson de Lune, Du HAMEL,
Des Peches, in, 74.

/>H.S ;/i/<i/iix,* Buf-NNicii, Danske Selskr., m, 398, 1788, Elsinore, Denmark.
Zeus regius,* BONNATERRE, Encycl. Ichth., 72, pi. 39, 1788, Torbay, England; aftnr Opah of

PENNANT.

Zeus ntncmii, WALBAVM, Artcdi Piscium, 398, 1792, Norway; after Zeus cauda liiftirca of STROM.

Scomber (juniteri, BLOCH & SCHNEIDER, Syst. Ichth., 38, 1801; after Scomber pelagicus of GUNNER;
specimens from near Throndhjem.

Zens impcrialis, SHAW, Nat. Misc., iv, 140, 1803, Torbay; after Opah of PENNANT.
Zem apah, SHAW, Genl. Zool., iv, 287, 1803, Torbay; after PENNANT.

Lamp r is laula, LOWE, Fishes Madeira, 27, 1843, Madeira.

Lampris yntlutus, CrviER & VALENCIENNES, Hist. Nat. Poiss., x, 39, pi. 282, 1835; JORDAN & GIL-

BERT, Synopsis, 453, 1883.

Lampris hum, GVNTHER, Cat., n, 416, 1860; DAY, Fish. Great Britain 118.

Lampris regius, GOODE & BEAN, Oceanic Ichth., 223, 1895.

Family CXXXI. PTERACLID^E.

Dorsal fin very high, continuous, with its rays all simple, not articulate

nor branched; anal similar to dorsal; ventrals jugular, inserted before

pectorals, about under the eye, their rays I, 3 or I, 5
;
scales firm, lobate

or emarginate ;
dorsal and anal each with a basal sheath of enlarged

scales, the fin otherwise naked. Otherwise essentially as in the Bramidm.

Skeleton not examined, the vertebrae probably numerous, the attachment

of the ventrals to the shoulder girdle evidently unlike that seen in the

Bramidce. Two genera, with about 5 species ;
small pelagic fishes, notable

for the very high fins.

a. fVentral rays I, 3; lateral line faint, but present; dorsal beginning on head, its short rays

few (about 2 or 3) in number, the third or fourth ray longest; teeth on vomer and pala-

tines. PTERACLIS, 435.

435. PTERACLIS, Gronow.

Pteraclis, GRONOW, Acta Helvetica, vn, 44, 1772, (velifera).

Oligopodus, LACEPEDE, Hist. Nat. Poiss., n, 512, 1800, (velifera).

Body oblong ovate, much compressed, deep anteriorly, growing rapidly
and regularly slender behind

;
scales rather large, firm, each one with a

median horizontal furrow or emargination, these forming distinct

striated lines along the rows of scales. Lateral line not obsolete. A
sheath of very large scales along bases of dorsal and anal

;
a long axillary

scale at base of ventral; scales on head and breast small. Caudal

peduncle slender, the caudal fin short, lunate. Vent nearly under pre-

opercle, the breast very short. Abdominal cavity extending much behind

vent, as in the flounders. Ventrals jugular in position, directly under

the eye, each of a feeble spine and about 3 soft rays. Pectorals moderate.

* We have no means of knowing which of the three specific names given to this species in

1788, luna, gnttatus, regius, is entitled to priority. We have elsewhere regarded tho names of
Gmelin as prior to those of Bonnaterre, and we know of no reason for supposing the work of
Briinnich to be earlier than either. The still earlier name pelagians, given by Gunner, is an
error of identification, the Scomber pelagicns of Linnaius being a Corypluaia.

t The Japanese genus, Cenlropholis, Hilgendorf, lias the ventral rays I, 5; lateral line obsolete;
dorsal beginning behind head, with about 13 graduated rays, the fourteenth ray longest; no
teeth on vomer or palatines. The type is Centropholis petersi, Hilgendorf.
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Dorsal fin excessively high, all the rays alike, simple, fragile, and

unbranched, appearing like hairs
;
some of the anterior rays higher ;

2

or 3 of the anterior shorter and graduated ;
the posterior rays progres-

sively shorter
;

first dorsal ray on the head. Anal similar to dorsal,

equally high and almost as long, the rays all simple, the first ray short.

Eye large ; nape elevated
;
mouth large, nearly vertical

; maxillary broad,

scaly ; teeth small, slender, on jaws, tongue, vomer, and palatines.

Pseudobranchise present ;
air bladder small

;
coeca 6. Pelagic fishes, widely

distributed. (Trrepov, fin or wing ; /cAmj, to close. u The name indicating

the double rows of scales which embrace the bases of the two vertical

fins.")

1355. PTERACLIS CAROLINUS, Cuvier & Valenciennes.

D. LII; A. XLIV. Mouth larger, scales larger, and fourth or longest

ray of the dorsal stouter than in other species. Silvery, with bluish

reflections. Coast of South Carolina
;
known from a mutilated specimen

4 inches long, evidently the young of some pelagic species. (Cuv. & Val.)

A second specimen, agreeing in general with this description has been

lately obtained by the Albatross (Goode & Bean).

f Pteraclis Irichoplerus, CuviEU & VALENCIENNES, Hist. Nat. Poiss., ix, 367, 1833, locality

unknown. D. 50; A. 44. (Coll. Quoy & Gaimard.)

Pteraclis carolinus, CUVIER & VALENCIENNES, /. c., ix, 368, 1833, off coast of South Carolina,

GUNTHER, Cat., n, 411, 1860; JORDAN & GILBERT, Synopsis, 455, 1883; GOODE & BEAN;

Oceanic Ichthyology, 212, 1895.

Family CXXXII. BRAMIDJE.

(THE POMFRETS.)

Body oblong, more or less elevated, strongly compressed, covered with

firm adherent scales, large or small. Scales firm, cycloid, lobate, or

emarginate, or with a median ridge or spine ;
this character found in the

young of all species but disappearing with age in some of them. Mouth

moderate, very oblique, the maxillary broad and scaly, the premaxillary

protractile ; jaws with bands of slender teeth
;
teeth on vorner and pala-

tines present or absent. Preopercle entire or serrulate, serrate or spinous
in the young; opercles well developed. Dorsal and anal fins long, similar

to each other
;
each with 3 or 4 anterior rays short and simple, developed

as spines, the remaining rays all articulated
;
soft dorsal and anal scaly

or with a sheath of scales
;
ventrals small, below the pectoral ;

the axil-

lary scale well developed, the rays I, 5. Pectoral long. Caudal peduncle

slender, the fin lunate or forked, sometimes widely so. Branchiostegals
7. Pseudobranchiae present. Pyloric coeca few. Air bladder present or

absent
; supraoccipital crest large and high, extending forward to the

snout. Vertebrae numerous (16 -{-23=39 in Brama rail). Skeleton firm.

Shoulder girdle thick and heavy, the hypocoracoid especially large and
much dilated, entering the ventral outline, excluding the pubic bones from

contact with the shoulder girdle; pubic bones short and small; neurals

and interneurals small and slender. Fishes of the open sea, widely dis-

tributed and often inhabiting considerable depths, subject to great changes
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with age. Genera 3 (Brama, Taractes, Pterycombua) with about 10 species.

(Scombridw, part, Giinther, Cat., n, 408-411, 1860.)

a.* Dorsal fin beginning at a point behind the gill opening.
b. Scales large (40 to 50 in lengthwise series); lateral lino obsolete; each scale deeply

emargiuato and with a median horizontal ridge (as in Ileraclis and the young of

Brama); this character persistent through life; soft fins chieily scaly at base and
on the anterior lobe; ventrals inserted before pectorals. TABACTES, 4156.

66. Scales small (about 80 in lateral line) those of sides with a long bony vertical ridge
and a narrow cycloid free part, which conceals the ridge in the adult; lateral lino

developed; soft fins almost entirely scaly; veutrals inserted below pectorals.

BHAMA, 437.

436. TARACTES, Lowe.

Taractes, LOWE, Proc. Zool. Soc. Loud., 1863, 82, (asper, probably young of Brama or Taraclea

longipinn is).

Argo, DODERLEIN, in Steindachner's Fische Japan, in, 7, 1884, (steindachneri); name preoccupied
in Mollusks, by Bohadsch, 1761.

Body ovate, compressed, the nape less elevated than in Brama, the back
more so; scales large, firm, deeply emarginate and with a horizontal

median ridge or spine, as in the young of Brama, this character persistent ;

no lateral line
;
dorsal and anal more or less falcate, the spines few and

slender, adnate to the soft rays ;
scales on the fins largely confined to the

anterior lobe
;
ventrals small, inserted before pectorals. Caudal simply

lunate, on a slender peduncle. A well-marked genus intermediate between
Ftcraclis and Brama. The large scales (lateral line 43) of Taractes asper,

show, as Dr. Liitken has indicated, that it is the young of Brama longi-

irinnis, rather than of Brama raii. This species, longipinnis, is very closely
related to the Japanese form called Argo steindachneri. The name Taractes

may therefore supersede Argo, which is preoccupied, (rapd/cr^f, a dis-

turber.)

1356. TAKACTES SAUSSURII (Lunel).

Head 4 in total length ; depth 2*. D. Ill, 30
;
A. II, 20

;
V. I, 5

;
B. 7 j

scales 50. Body compressed, elevated; back and belly slightly keeled;
line of profile strongly elevated toward front of dorsal, thence descending

gradually to the forehead, where it is abruptly decurved in a semicircle.

Eye large, 3 in head. Mouth oblique, the maxillary nearly reaching pos-

terior margin of eye. Dorsal beginning behind base of pectoral, its

length of base equal to height of body ;
second soft ray longest, nearly

of height of body ;
anal inserted below fourteenth dorsal ray, its

first soft ray J depth of body ; pectoral reaching twelfth soft ray of dorsal
;

ventral under base of pectoral, its first ray J height of body. Silvery
and gray; the dorsal, from its first soft ray to the ninth, broadly bor-

dered with white, the rest of the fin with black
; first 7 rays of anal

perfectly white, the next 4 bordered with white, the rest of the fin black-

ish; both lobes of caudal broadly bordered with white, the 6 middle rays

* Dorsal beginning on the head above the preopercle in Pterycombu*, Fries. Plerycombus brama,
Fries, the known species of this genus, is thus far known from Iceland, Norway, and neighboring
waters. It doubtless occurs in Greenland waters.
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blackish
; pectorals and ventrals yellowish. Each scale of sides (in speci-

men 12 inches long) with a spinous ridge along its middle. (Lunel.)

Havana. One specimen in the museum at Geneva. It is evidently a

Taractes, but with the fins much lower than in Taractes longipinnis.

(Named for Prof. Henri de Saussure, of Geneva, a writer on Crustacea,

insects, etc.

Brama saussurii, LUNEL, Revue du Genre Brama, Mem. Soc. Phys. Hist. Nat. Geneve, xvin,185,

pi. 2, 1865, Cuba; POEY, Synopsis, 358, 1868.

437. BRAMA,* Bloch *fc Schneider.

(POMFRET. )

Brama, BLOCH & SCHNEIDER, Syst. Ichth., 98, 1801, (rait).

Lepodus, RAFINESQUE, Caratteri, etc., 63, 1810, (saragus).

Body oblong or elevated, compressed, covered with rather small cycloid

scales, each of which is usually composed of a bony ridge or spine, with

a cycloid free edge, the bony vertical portion often becoming hidden with

age. Mouth wide, oblique, the lower jaw the longer; the jaws and pal-

atines provided with slender teeth
; maxillary broad, scaly. No teeth in

the oesophagus. Opercle moderately developed ; preopercle entire, serru-

late in the young. Snout obtuse and convex, supraoccipital crest highly

elevated, extending forward to tip of snout. Dorsal and anal fins very

long, both with the anterior lobe more or less elevated, the first ray of

dorsal over the ventrals and notably behind the head; a few (3 or 4) of

the anterior rays developed as slender graduated spines ;
ventrals small,

thoracic, the number of rays 1, 5. Soft parts of vertical fins covered with

small scales except along the edge. Pyloric cceca5; branchiostegals 7
;

vertebra) about 40; pseudobranchise large; air bladder large. Shoulder

girdle very heavy, as in Lampris, the hypocoracoid especially thick and

large, excluding the small pelvis from contact with the clavicle. Neurals

and interneurals comparatively small. Large pelagic fishes of dusky
colors, widely distributed and descending to considerable depths, the

adult quite unlike the young. (Brama, bream, Abramis, the species hav-

ing been called Brama marina by John Ray.)
a. Dorsal rays about III, 30; anal rays II, 19 or 20; caudal not deeply forked.

b. Caudal fin bordered with white (as in Taractes), its middle rays not salient; longest dor-

sal rays more than half depth of body. AGASSIZII, 1357.

Mi. Caudal fin without whitish border, its middle rays somewhat salient; longest dorsal

rays depth of body. BREVOORTII, 1358.

aa. Dorsal rays III, 31 to 33; anal rays II, 26 or 27; scales in lateral line 80 to 90; longest

dorsal rays about half depth of body; caudal very deeply forked, its middle rays not

salient. RAII, 1359.

* A very elaborate study of Brama has been completed by Liitken, based upon a large series,
chiefly of young specimens. Concerning B. rail he concludes that it is quite cosmopolitan in its

distribution, occurring from the Faroe Islands to the Cape of Good Hope, and is represented by
closely similar, if not identical, forms on the coast of Chile (B. chileusis and australis) and New
Zealand (B. squamosa) and in the waters of Japan. He states that it has not yet been found in
the West Indies or off the east coast of North America, overlooking, perhaps, the fact that
Brama rail was observed at the Bermudas in 1880 by Dr. Goode. He considers B. orcini and B.
dussumieri and Taractes asper to be immature forms and gives a very doubtful acceptance to six
species, claiming to be distinct from B. rail, described from various parts of the Atlantic.
( Goode ABean.)
Brama rail is not unfreqently taken on the coasts of California, Oregon, and Washington.

Taraclea asper is, however, not the young of Brama rail, but belongs to a distinct genus.
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1357. BRAMA AGASSIZII, Poey.

Head 4i in total with caudal
; depth 3. D. Ill, 29

;
A. II, 21. Number

of scales not stated, probably about as in B. rail. Eye 3i in head (in

specimen 2 feet long); -maxillary reaching past middle of eye. Jaws with
bauds of villiform teeth, those in front larger; no canines; villiform

teeth on the palatines ;
two strong teeth on the vomer. Form of the

scales about as in B. rail, their free border thin and not ciliated, giving
the effect of an epidermal membrane attached to each scale and reflect-

ing a dull silvery color. Longest ray of dorsal a little more than half

depth of body ;
anal inserted under thirteenth ray of dorsal

;
ventrals

twice as short as pectorals ;
caudal concave, its middle rays not at all

produced. Air bladder large; vertebras more than 24. Dusky, with

bright reflections
;

caudal largely bordered with whitish. Cceca 7.

Cuba; known from one specimen. (Poey.) Apparently allied to Srama

rail, but the fins are shorter. (Named for Louis Agassiz.)

Bruiua uijassizii, POEY, Hemorias, n, 204, 1860, Havana.

1858. BRAMA BREYOORTII, Poey.

Head 4* in total length with caudal
; depth 2|. D. Ill, 27 (or III, 30);

A. II, 21. Eye 3f in head, (in specimen 16 inches long). Teeth as in

Brama agassizii, but none on vomer. Second ray of dorsal I height of

body; anal inserted much farther back than front of dorsal. Scales as

in Brama agassizii. Caudal blackish, without pale margin, its middle

rays salient, half the length of the outer
; pectorals shorter than in

other species ;
fins higher than B. rail, lower than in B. agassizii. Coeca

8. Color as in B. agassizii, except the caudal. Havana, Cuba; known
from one specimen. (Poey.) (Named for James Carson Brevoort.)

Brama brevoorlii, POEY, Memorias, n, 206, I860, Havana.

1359. BRAMA RAH (Bloch).

(POMFRET ;
CASTAGNOLE ; RONDANIN.)

Head 3f; depth 2*. D. Ill, 32; A. II, 27; scales 13-80-23. Pyloric
cceca 5. Vertebras 16 -}- 24 = 40. Eye large, 4 in head, as long as snout.

Maxillary 2 in head. Teeth on palatines, none on vomer. Scales of

sides of body in adult much elongate vertically, consisting of a long ver-

tical bony portion which is sharp at either end and does not appear at

the surface; this projection extends under each scale above and below

for a distance nearly equaling diameter of the visible part of the scale;

this free part forming a cycloid lobate flap deeper than long ;
axil with

a fringe of long scales attached by one edge ;
scales of back and belly

smaller, nearly normal in form
;
fin rays of anterior part of dorsal, each

with a scaly flap free at one edge. Maxillary and opercles scaly ;
lower

jaw with rudimentary scales. Pectorals long, falcate, reaching middle

of anal, 2f in body ;
dorsal and anal high in front, but lower than in

Brama agassizii, the longest rays about 24- in depth of body, 5i in length
of body ;

caudal fin on a slender peduncle, deeply forked, its middle rays
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not salient, its longest rays 3f in body. Gill rakers moderate, x -f- 13.

Color sooty gray, with some soiled silvery; snout, vertical tins, and

region above anal black
j edges of dorsal and anal darker

;
axil jet black

within. Bones firm. Length 2 to 4 feet. Open seas, widely distributed,

descending to considerable depths ;
occasional 011 the coasts of Europe

as far north as the Faroe Islands, rarely taken on our Atlantic Coast.

Bermuda (Goode); Grand Bank (Bean). It has lately been frequently
obtained on our Pacific Coast in different localities from Santa Catalina

to Puget Sound. Here described from a specimen found in the Los

Angeles market. In our specimen the pectoral is a little longer and the

scales a little larger than in Day's figure of the European form, but

doubtless the same species. Many of the known specimens have been
beached by storms. An excellent food-fish. (Named for Rev. John Ray,
a learned naturalist, one of the ablest of the predecessors of Linnaeus.)

(Eu.)

Brama marina cauda forcipata, RAY, Synopsis Methodica Piscium, 115, 1713, Middelburg.
Sparnsraii, BLOCK, Ichthyol., pi. 273, 1791; after RAY, etc.

Sparus castaneola, SHAW, Gen. Zoo!., iv., 404, 1803; after LACEPEDE, who copied from BLOCH.

Sparusniger, TURTON, British Fauna, 98, 1807, Swansea.

Lepodus saragus, RAFINESQUE, Caratteri, etc., 53, 1810, Palermo.
Brama dussumieri, CUVIER & VALENCIENNES, Hist. Nat. Poise., vn, 294, 1831, Indian Sea, Lon-

gitude 85 E.

f Brama orcini, CUVIER & VALENCIENNES, 1. c, vii, 295, 1831, Indian Sea, Longitude 85 E.;
from stomach of Germo alalunga.

? Brama cfeiZeiwu, GAY, Hist. Chili, Peces, 218, 1843, Chile.

Brama rail, VALENCIENNES IN CUVIER, Regne Anim., Illustr. Poiss., pi. 26, fig. 1, 1839, Chile;
after GAY'S type.

Brama raji, BLOCK & SCHNEIDER, Syst. Ichth., 99, 1801; JORDAN & GILBERT, Synopsis, 915, 1883.

Brama raii, GUNTHER, Cat., n, 408, 1860; LUTKEN, Spolia Atlantica.

Family CXXXIII. STEINEGERIHLE.

Dorsal fin low, divided by a deep notch into an anterior part of about

11 slender spines and a posterior part of about 18 soft rays; scales moder-

ate, each with a median keel
;
ventrals I, 5, inserted before pectorals,

otherwise essentially as in the Bramidce, so far as external characters

show. The true relation of the group remains to be shown from a study
of the skeleton. One species known, from rather deep water.

438. STEINEGERIA, Jordan & Evermann.

Sleinefjeria, JORDAN & EVERMANN, Proc. U. S. Nat. Mus., 1886, 467, (rubescens).

Body ovate, considerably compressed, thickly covered with rather

large membranous scales, which are closely imbricated, and each with a

distinct median keel. Cleft of mouth very oblique, the lower jaw
strongly projecting. Jaws with bands of small cardiform teeth, those in

front largest, especially in the lower jaw; teeth. in villiform bands on
the palatines, but absent from the vomer. Premaxillaries protractile ;

preopercle without angle, with ascending limb finely serrulate, and with
a few coarser teeth about the angle. No distinct lateral line. Dorsal
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and anal fins somewhat elongate, the former deeply notched, with 11

slender spines, the latter \vith 2 spines ;
caudal lunate, with short and

slender peduncle ;
ventrals I, 5, inserted before pectorals, not depressible

in a groove, each with 1 spine and 5 rays. Vent well behind ventrals.

A single species known, from the Gulf of Mexico. Its skeleton has not
been examined. It is therefore not known how close its relations to

Brama may be, but it cannot be removed far from that group. Its

divided dorsal suggests relations with Nomeus, but the scales are more
like those of Brama. (Named for Leonhard Stejneger, curator of rep-
tiles in the United States National Museum, ^me of the ablest systematic
zoologists of our time.)

1360. STEINEGERIA RUBESCENS, Jordan & Evormaun.

Head 2f ; depth 2; snout short, 5 in head. D. XI-I, 18; A. II, 20; V.

I, 5; scales 50-26. Body ovate, considerably compressed, the greatest
thickness a little less than half length of head. Anterior profile from

tip of snout to base of dorsal nearly straight; outline of belly prominent,
the axis of body 'being rather nearer dorsal than ventral outline

;
breast

and belly not carinate. Head but little longer than deep, its upper sur-

face flattish, the bones not very firm
;
interorbital space nearly flat, with

2 ridges about as broad as eye, which is 3 in head; preorbital very nar-

row, somewhat cavernous, its edge sharply dentate
;
mouth very oblique,

the lower jaw strongly projecting, the broad maxillary reaching to below
middle of eye, its length i that of the head. Each jaw with a band
of small cardiform teeth, those in front largest, especially in the lower

jaw, but all of them small; a band of villiform teeth on each palatine

bone, but none on the vomer; premaxillaries protractile. Lower jaw
with conspicuous pores ; preopertle forming a nearly even curve, without
distinct angle ; ascending limb of preopercle very finely serrulate, with

some 4 or 5 coarser teeth about the angle; other opercular bones very

thin, with entire edges. Cheeks, opercles, maxillary, and top of head

closely covered with scales similar to those on rest of body, but a little

smaller. Gill rakers rather short and wide apart, 8 or 9 developed on the

lower part of the arch, the longest about length of eye. Body closely

covered with membranous scales, which are closely imbricated, deeper
than long, each with a distinct median keel, besides which are some

smaller radiating ridges, especially on the scales of the sides of the body.
These ridges on the scales form continuous ridges, which give the body a

rough appearance, although they are not spinigerous ;
scales largest on

middle of sides, becoming smaller on back and on belly ;
no distinct

lateral line
;
fins with few scales or none. Dorsal spines very slender

and flexible, some of them ending in filaments (all more or less mutilated

in typical example) ;
soft rays separated from spines by a deep notch

extending nearly to base of fin
;
soft dorsal elevated, the longest rays

about li in head; caudal lunate, its peduncle very short and slender;

anal fin high, its spines short and slender, the longest ray 11 in head
;
no

free anal spines ;
ventrals inserted before pectorals, their length 1 in

P.N. A. 62
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head, not depresslble into a fissure of the abdomen
; pectorals 1 in head

;

vent well behind ventrals. Color in life salmon red, rather bright and

nearly uniform, darker on back, silvery under the chin
;
fins all salmon,

with black areas toward base on both dorsals and anal
;
ventrals largely

black; lining of opercles pale. Length 5 inches. A single specimen, in

fair condition, was found in the stomach of a Red Grouper from the

Snapper Banks off Pensacola. (rubescens, reddening.)

Steinegeria rubescens, JORDAN & EVEBMANN, Proc. U. S. Nat. Mus., 1886, 467, Snapper Banks
off Pensacola. (Typo, No. 37991. Coll. Jordan & Evermann.)

Family CXXXIV. CENTROLOPHID^E.

(THE RUDDER-FISHES.)

Body oblong or elongate, compressed, covered with moderate cycloid,

adherent scales. Lateral line present, straightish. Bones of head some-

times serrulate. Mouth moderate, with small teeth. Premaxillaries pro-
tractile. (Esophagus with tooth-like processes as in Stromateidw. Verte-

brae in normal number, 10 -f 14 or 15 = 24 or 25. Dorsal fin long, 3 to 10

of the anterior rays simple, more or less spine-like; anal similar, shorter;
caudal lunate, on a rather stout peduncle ;

ventrals well developed, tho-

racic, I, 5. Skeleton moderately firm. Fishes of the open seas, inhabit-

ing moderate depths. Three genera and about 6 species recognized. This

group is closely related to the Stromateidce, but seems worthy of separate

recognition. (Centrolophince, GILL, Proc. Am. Phil. Soc., xxi, 666, 1884.)

CENTEOLOPHIN^E :

a. Dorsal spines slender, graduated, joined by the membrane; soft rays moderately elevated;

head naked, its bones entire. CENTROLOPHUS, 439.

MUPIN/K :

aa. Dorsal spines short and stout, subequal, about as long as soft rays; fins not falcate; sides

of head scaly.

6. Eyes small; dorsal spines scarcely connected by membrane; preopercle, interopercle,

and subopercle finely serrate. PALINURICHTHYS, 440.

439. CENTROLOPHUS, Lac6pede.

(BLACK RUFFS.)

Centrolophus, LACEPEDE, Hist. Nat. Poiss., iv, 441, 1803, (niger).

Pompilus, LOWE, Proc. Zool. Soc. Lond., 81, 1839, (pompilus).

Acentrolophus, NARDO, Prodr. Ichth. Adriat., sp. 62, (maculosus).

Gymnocephalus, Cocco, Giorn. Sci. Lettr. Sic., 26, 1829, (messinensis).

Body elongate, covered with minute scales; lateral line present, arched

anteriorly. Head naked, unarmed. Month rather small, with small teeth

in jaws only. Epibranchials of fourth gill arch with long, toothed pro-
cesses as in Stromateus, Rhombus, Mupus* and Palinurichthys. Dorsal long,

continuous, not falcate, with about 3 slender, graduated spines. Dorsal
and anal scaly ;

anal with 3 slender spines. Ventrals moderate, thoracic,

*
Mupus, Cocco = Leirus, Lowe, based on Mupus imperialis. Cocco = Centrolophus ovalis, Cuvier

& Valenciennes.



Jordan and Evermann. Fishes of North America. 963

I, 5. Pectorals moderate. Caudal forked. Air bladder small. Pyloric
coeca 9 or 10. Three species kiiown, from the Atlantic and Pacific.

spine ; Ao^of, crest.)

1361. CENTROLOPHUS NIGER (Gmolin).

(BLACKFISH ;
BLACK RUFFE

; BORLASE.)

Head 5 in total length ; depth 4 to 5. D. Ill, 35 to 38
;
A. Ill, 20 to 22;

vertebra1 11 + 14
;
cceca 9. Maxillary reaching to below front of eye. Dor-

sal inserted above first third of pectoral. Scales minute, forming a sheath

along basal third of vertical fins. Dark brown, clouded or spotted with

paler. Coasts of southern Europe, not rare in rather deep water; one

specimen, 9 inches long, taken at Dennis, Massachusetts, in 1888. (niger,

black.) (Eu.)

Perca nigra, GMELIN, Syst. Nat., 1321, 1788, Cornwall*

Centrolophus liparix, Eisso, Eur. MSrid., in, 337, 1826, Nice.

Centrolopltus tnnrio, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 342, 1833, Mediterranean.

Cenlrolophus i)ompilus^ CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 334, 1833; not of LINNTKUS,

who describes some very different fish as Coryphsena pompilus.

Acenlrolophus inaculosm, NARDO, Prodr. Ichtli. Adriat., No. 62, Isis, Col. 478, 18'27, Adriatic.

Centrolophus niger, GUNTIIER, Cat. Fishes, n, 403; GOODE & BEAN, Ocean. Ichth., 214.

440. PALINURICHTHYS, Bleeker

(BLACK RUDDER FISHES.)

Palinurus, DE KAY, New York, Fauna: Fishes, 118, 1842, (perciformis) (preoccupied in Crustacea.)

Palinurlchthijs, BLEEKER, Enum. Spec. Pise. Arch. Ind., 22, November, 1859, (percifminis).

Palimtrirftthys, GILL. Proc. Ac. Nat. Sci. Phila., Jan., I860,* 20, (perciformis).

Puiumelas, GUNTHER, Cat., n, 485, June, 1860, (perciformis).

Body oblong, ovate, moderately compressed. Profile very blunt and

convex. Mouth moderate; maxillary narrow, with a small supplemental
bone

; premaxillaries protractile, little movable. Jaws nearly equal, each

with about one series of small, slender teeth ; no teeth on vomer or pala-

tines. Preoperculum, interoperculum, and suboperculum finely serrated.

Gill rakers long ; gill membranes separate, free from the isthmus. Scales

small, smooth
; larger, thicker, and more adherent than in Stromateus.

Cheeks scaly. Fins rather low
;
dorsal fin long, preceded by 6 to 8 short

subequal, rather strong spines, the last ones connected by membrane, the

others nearly free, all much lower than the soft rays ;
anal fin similar but

shorter, preceded by 3 spines, which, like the dorsal spines, are nearly

embedded in thick skin
;
vertical fins densely scaly toward their bases

;

caudal fin emarginate ;
caudal peduncle stout ; ventral fins large, thoracic,

I, 5; pectoral fins moderate, rounded, or falcate. One species, differing

from the European genus Mupus Cocco (= Leirus Lowe) by the low, partly

free spines, and the small eye. (irafavovpoc, Palinurus, a pilot; fofWfj fish.)

* " The paper in the Proc. Acad. was probably published earlier than Dr. Bleeker's but, happily,
the question is immaterial." Gill, Proc. Amer. Philos. Soc., xxi, 667, 1884.
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1362. PALINURICHTHTS PERCIFORM1S (Mitchill).

(BUDDEB-FISH; Loo FISH; SNIP-NOSE MULLET.)

Head 3; depth 2. D. VIII, 20
;
A. Ill, 16; lateral line 75; eye rather

large, nearly equal to snout, 4 in head. Body ovate. Maxillary reach-

ing to opposite front of pupil ; eye with adipose eyelid. Top of head

scaleless, covered with small mucous pores. Pectorals nearly as long as

head. Blackish green, everywhere dark, the belly scarcely paler and not

silvery. Length 1 foot. Atlantic Coast of North America, from Cape Hat-

teras to Maine; rather common northward, especially about Cape Cod;
one specimen once taken in a live box off Cornwall, having drifted across

from America. (Perca, perch; /orma, shape.)

Coryphena perciformis, MITCHILL, Amer. Monthly Mag., n, 244, 1818, New York Harbor.

Pimeleptenis cornubiensis, COBNISH, Zoologist, ix, 1874, 4255, Penzance, in Cornwall. (Coll. T.

Cornish.)

Palinnrus perciformis, DE KAY, New York Fauna: Fishes, 118, pi. 24, fig. 25, 1842.

Palinurichthys perciformis, GILL, Proc. Ac* Nat. Sci. Phila., 20, 1860.

Pammelas iwciformis, GUNTHER, Cat., n, 485, 1860.

Lirw perciformis, JORDAN & GILBERT, Synopsis, 452, 1883; FORDICE, Proc. Ac. Nat. Sci. Phila., 316,

1884.

Family CXXXV. STROMATEID.E.*

(THE FlATOLAS.)

Body compressed and more or less elevated, covered with small or

minute cycloid scales. Profile anteriorly blunt aud rounded. Mouth
small. Premaxillaries not protractile. Dentition feeble

;
no teeth on

vomer or palatines ; pharyngeals little developed; oesophagus armed with

numerous horny, barbed, or hooked teeth. Opercular bones smooth, not

serrate. Gills 4, a slit behind the fourth. Gill membranes either separ-
ate and free from (Stromateince) or broadly joined to the isthmus (Stroma-

teoidince), restricting the gill openings to the sides as in Chcctodipterus. Gill

rakers rather long. Pseudobranchise present. Cheeks scaly. Preopercle
entire or serrate. Lateral line well developed. Dorsal fin single, long, with
the spines few or weak, often obsolete

;
anal fin long, similar to soft dorsal,

usually with 3 small spines, which are often depressible in a fold of skin
;

ventrals thoracic, I, 5, in the young, but reduced or altogether wanting
in the adult

;
caudal fin well forked. Usually no air bladder. Pyloric

cceca commonly numerous. Vertebrae 30 to 36 (Rhombus 30 or 31; Strom-

ateus 36). Genera 3, species about 30. Fishes usually of small size,

found in most warm seas, many of them valued as food. We here remove

the Centrolophidce, a group usually associated with the Stromateidw, but

differing in appearance and in the smaller number of vertebrae, although
agreeing in the possession of teeth in the oesophagus. (Scombridw, part,

Giinther, Cat., n, 397, 1860, genus Stromateus.)

a Pelvic f bone projecting from the skin as an evident spine ;
no trace of ventrals.

RHOMBUS, 441.

* For a review of the American species of Stromateidse. see paper by Fordice in Proc. Ac. Nat.
Sci. Phila., 1884, 311-317.

fThe pelvic bone is not externally visible in Stromateus.
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441. RHOMBUS, Lac6pede.

(BUTTER-FISHES. )

Rhombus, LACEPEDE, Hist. Nat. Poiss., ir, 321, 1800, (alepldotus).

/Vjin/ns, CUVIER, Regne Anim., Ed. 2, Vol. n, 213,1829, (longlpinnis).

Poronotus, GILL, Cat, Fish. E. Coast N. A met., 1861, 35, not characterized, (Iriacanthm); Pror.

Am. Phil. Soc., xxi, 670. 1884, (diagnosed).

Palomela, JORDAN & EVERMANN, new subgenus, (palometa).

Body ovate or suborbicular, strongly compressed, tapering into a slen-

der caudal peduncle, which is not keeled or shielded. Head short, com-

pressed, the profile obtuse. Mouth small, terminal, the jaws subequal.
Premaxillaries not protractile. Jaws each with a single series of weak
teeth. Scales very small, cyloid, silvery, loosely inserted, extending on
the vertical fins. Opercular bones entire. Gill membranes separate, free

from the isthmus
; gill rakers moderate. Lateral line continuous, con-

current with the back. Dorsal fin long, more or less elevated in front,

preceded by a few indistinct spines usually one or more procumbent
spines in front of dorsal and anal, each of these with a free point both

anteriorly and posteriorly; anal fin similar to dorsal, or shorter, usually
with three small spines; ventral fins wanting; a single small, sharp

spine, attached to the pubic bone, occupying the place of the ventrals
;

pectorals long and narrow; caudal widely forked. Species few, mostly
American. This genus differs from Stromateus chiefly in the prominence
of the pelvic bone, which projects as a lamina beyond the skin. Species
of Stromateus occur in Europe and South America, but none within our

limits. (p6/u(3oc, a rhomb or diamond, from the form of the body.)

RHOMBUS:

a. Dorsal and anal fins very high in front, the anterior lobe falcate; body suborbicular.

b. Dorsal rays III, 45, anal rays III, 43. PARC, 136".

66. Dorsal rays about III, 40; anal rays about III, 39. XANTHTJRUS, 1364.

aa. Dorsal and anal fins moderately elevated in front, the anterior lobe scarcely falcate.

PALOMETA (Spanish name from Paloma, a dove):

r. Sides of back without conspicuous series of pores above lateral lino.

(1. Anal rays III, 45; body ovate, the depth half its length. PALOMETA, 1365.

dd. Anal rays III, 32 to 39.

e. Body broad ovate, the depth rather more than half the length; A. Ill, 32.

MEDIITS, 1366.

ee. Body elliptical, the depth not half the length; A. Ill, 39. SIMILLIMUS, 1367.

PORONOTUS (Tropos, pore; J/WTO?, back):

cc. Side of back above lateral line with a series of large, wide-set pores.

/. Body elliptical, the depth 2% in length; anal rays III, 37. TRIACANTIIUS, 1368.

Subgenus RHOMBUS.

1363. RHOMBUS PARU (Linnaeus). ,

(HARVEST FISH.)

Head 3
; depth 1|. D. Ill, 45

;
A. II, 43

;
scales about 90

;
vertebrae

15 -f- 15. Body suborbicular, bounded by even curves
;
mouth very small,

oblique; maxillary reaching front of orbit. No pores along sides of

back. Dorsal and anal fins falcate, the length of their longest rays
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greater than head
; pectorals much longer than head, reaching halfway

to caudal
;
caudal lobes equal ;

scales thin and deciduous, not very small.

Pelvic spine crenulate in young. Greenish above, golden yellow below.

Length 6 inches. South Atlantic Coast of United States and West

Indies; not rare southward, ranging from Cape Cod to Jamaica, and

also to Brazil
;

often found swimming beneath the Portuguese man of

war with Nomeus gronovii. (Paru, a Brazilian name of a species of

Pomacanthus.)

Paru Brasiliense congener, SLOANE, Jamaica, 285, 1727.

Slromatens paru, LINNJEUS, Syst. Nat., Ed. x, 1758, 248, Jamaica (based on SLOANE); JORDAN &

GILBERT, Synopsis, 914, 1883; FORDICE, /. c., 312, 1884.

Chsetodon alepidotus, LINNJEUS, Syst. Nat., Ed. xn, 460, 1766, Charleston. (Coll. Dr. Garden.)

Slernoptyx gardenii, BLOCK & SCHNEIDER, Syst. Ichth.,494, 1801, Carolina; after LINNAEUS.

Stromaieus longipinnis, MITCHILL, Trans. Lit. and Philos. Soc. New York, i, 1815, 366, New
York Bay.

Rhombus alepidolus, LACEPEDE, Hist. Nat. Poiss., n, 321, 1800.

Eliombus longipinnis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 401, pi. 274, 1833.

Stromatens gardenii, GUNTHER, Cat., n, 399, 1860.

Stromaieus alepidotus, LuTKEN, Spolia Atlautica, 521, 1880; JORDAN & GILBERT, Synopsis, 451,

1883.

1364. RHOMBUS XANTHURUS (Quoy & Gaimard).

Allied to Rhombus paru, but perhaps distinguished by the shorter dor-

sal and anal. D. IV, 40; A, III, 39. East coast of South America,

Cayenne to Montevideo
;

not seen by us
; perhaps not distinct from

Rhombus paru. (favtfdf, yellow; ovpd, tail.)

Seserinus xanthurus, QUOY & GAIMARD, Voy. Freyc., Zoo!., 384, 1824, Brazil.

Rhombus argenlipinnis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 405, 1833, Montevideo.
Rhombm crenulatus, CUVIER & VALENCIENNES, 1. c.. ix, 410, 1833, Cayenne.
Rhombus orbiciilaris, GUICHENOT, Mem. Soc. Imp. Sci. Natur. Cherbourg, xn, 245, 1866, Cay-

enne.

Subgenus PALOMETA, Jordan & Evermann.

1365. RHOMBUS PALOMETA (Jordan & Bollman).

Head 2f to 3; depth 2
;
snout shorter than eye, 4^ in head

; eye rather

large, 3 to 3 in head (young). D. Ill, 45 to 47; A. Ill, 45. Body ovate,

compressed, rather deeper than in R. triacanthus
;
ventral outline most

arched; profile evenly convex to nostrils, where it abruptly descends,

rendering the snout very blunt. Mouth small
; maxillary reaching mid-

dle of pupil, 3 in head. Jaws equal. Teeth comparatively long, slender,
and close set, especially in the lower jaw, where they form an even cut-

ting edge. No teeth evident on vomer or tongue. Gill membranes

entirely separate. Gill rakers long and slender, the longest about half

eye, about 17 developed below angle. Dorsal and anal spines subequal,
the longest not half eye; distance from tip of snout to first soft ray of

dorsal less than depth of body by f diameter of eye ;
base of anal

slightly shorter than base of dorsal (perhaps longer in adult) ; pectorals
as long as head

;
no trace of ventrals, the pubic bone ending in a sharp

spine; the usual antrorse spines before the dorsal. Region above lateral

line without evident pores. Cheeks scaly ; opercles naked ; body covered
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with very small scales. Color silvery, bluish above; body with numer-

ous, small, black dots, which are most numerous along bases of fins,

caudal peduncle, top of head, and on snout, and largest along base of

anal
;
vertical fins covered with small black dots, those on caudal small-

est; pectorals dotted. Length 3 inches. Pacific Ocean, off Colombia.

Length 2f inches. (Palometa, Spanish name of these fishes, from Paloma,

dove.)

Stromatem palometa, JORDAN & BOLLMAV, Proc. U. S. Nat. Mas., 1889, 156, off Coast of Colom-

bia, latitude 8 i6'3o"N., longitude 79 37'45"W.; Albatross Station, No. 2804.

(Typo, No. 41136. Coll. Albatross).

1366. RHOMBUS MEDIUS (Peters).

(PALOMETA.)

Head3|; depth 1-^-; pectoral 2| in body; dorsal lobe 4; caudal 2f.

D. Ill, 42
;
A. Ill, 32. Form broad, ovate. Fins distinctly punctulate.

Length 7 inches. Otherwise essentially as in Rhombus simillimus.

Pacific Coast of North America, Mazatlan to Panama, scarce. This

species is now known only from the original type in the museum at Berlin.

In 1882, numerous specimens were collected at Panama by Dr. Gilbert,

all of which have since been destroyed by fire, (medius, midway.)
Slroniateu.t medius, PETERS, Berliner Monatsberichte, 707, 1869, Mazatlan; JORDAN, Proc. Ac.

Nat. Sci. Phila., 1883, 284; FORDICE, I. c., 314, 1884.

1367. RHOMBUS SIMILLIMUS (Ayres).

(CALIFORNIA POMPANO.)

Head 4
; depth 2. D. Ill, 46

;
A. Ill, 40. Body ovate, blunt anteriorly,

with a short, slender tail, the caudal fin widely forked. Mouth very

small, terminal, the maxillary extending to the eye. Teeth very feeble.

Gill rakers short, slender, less than half diameter of eye. Eye small.

One or 2 procumbent spines before the dorsal
; longest rays of dorsal of

head
; pubic spine small

; pectorals longer than head ;
no pores along

base of dorsal. Spines of dorsal and anal very small or entirely obsolete.

Scales small, silvery, deciduous. Bluish above, bright silvery below;
fins punctulate; anterior lobes of dorsal and anal dusky-edged. Length
10 inches. Pacific Coast of the United States, Puget Sound to San

Diego; abundant in summer, especially about Santa Cruz
; highly prized

as a food-fish, its flesh being rich and delicate, (simillimus, very similar,

to Rhcmibus triacanthus.)

Porouotmssiinillimux, AYRES, Proc. Cal. Ac. Nat. Sci., 1860, 84, San Francisco.

Slromateus simillimus, JORDAN & GILBERT, Synopsis, 451, 1883; FORDICE, I c., 314, 1884.

Subgenus PORONOTUS, Gill.

1368. RHOMBUS TRIACANTHUS (Peck).

(DOLLAR-FISH ;
HARVEST-FISH

; BUTTER-FISH; LA FAYETTE.)

Head 4; depth 2; eye 4. D. Ill, 45; A. Ill, 38. Body oval, much

compressed. Dorsal and ventral outlines about equally curved. Snouf,
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very blunt, rounded in profile. Mouth small, the maxillary not reaching

orbit. Caudal peduncle very short; anterior rays of dorsal and anal

little elevated. Lateral line high, a series of conspicuous pores above it

near the base of dorsal. Pectorals much longer than broad. Gill rakers

rather long, f diameter of eye. Bluish above, silvery below. Length 10

inches. Maine to Florida
; very abundant northward

; rare, and found in

deep water south of Cape Hatteras; an excellent pan-fish of fine flavor,

though less highly valued than its California congener, which it closely

resembles, (rpefc, three
; uKav6a, spine.)

Stromateus triacanflws, PECK, Mem. Amer. Ac., n, part 2, 48, pi. 2, fig. 2, 1800; Piscataqua

River, New Hampshire; JORDAN, & GILBERT, Synopsis, 451, 1883; FORDICE, I. c., 313,

1884.

Stromateus cryptoxis, MITCHILL, Trans. Lit. & Philos. Soc. N. Y., I, 1814, 365, plato 1, fig. 2, New
York Bay; CUVIER & VALENCIENNES, Hist. Nat. Toiss., ix, 408, 1833.

Rhombiis triacanthus, DE KAY, N. Y. Fauna: Fishes, 137, plate 26, 1842.

Family CXXXVI. ICOSTEID^E.

(THE RAG FISHES.)

Body oblong, compressed, naked, prickly, or covered with small

cycloid scales. Head moderate, not externally bony, the opercles

unarmed. Mouth moderate, terminal
; premaxillary not protractile ;

max-

illary moderate, without supplemental bone. Teeth small, in single series
;

vomer and palatines without teeth; no teeth in the throat or on thephar-

yngeals (in Icosteus or Acrotus). No barbels. Lower pharyngeals separate.

Branchiostegals 6. Gill openings wide, the membranes free from the

isthmus; gills 4, a slit behind the fourth; gill rakers slender. Pseudo-

branchise large. Pyloric cojca few. Air bladder present. Lateral line

present. Dorsal fin very long, continuous, without distinct spines ;
anal

long, without spines ; caudal fin convex, its peduncle slender
;
ventral fins

thoracic, separate, but very close together, I, 4, or I, 5, wanting in one

genus; pectorals rounded, fleshy at base
;
vent normal, without papilla.

Skeleton very soft and cartilaginous. Vertebrae in large number. This

group, as at present constituted, is composed of 4 quite diverse genera,

inhabiting the deeper waters of the Atlantic and Pacific. Dr. Gill unites

Icosteidce, with the Stromateidce. The reason of this association is not

evident, as the peculiar throat dentition seen hi the Stromateidce does not

occur in Icosteus or Acrotns. The Icosteidce show affinities with Centrolo-

phus, but apparently their recognition as a distinct family is justified.

SCHEDOPHILIN^E:

a. Body covered with small, cycloid scales; no prickles; ventrals I, 5; caudal rounded or sub-

truncate.

b. Body elongate, not compressed at bases of vertical fins. ICICHTHYS, 442.

bb. Body ovoid, strongly compressed, especially at bases of vertical fins.

SCHEDOPHILUS, 443.

aa. Body scaleless ; ventral fins, if present, with the number of rays less than I, 5.

ICOSTEIN.ZE:

c. Ventral fins present; caudal rounded.

d. Ventral rays I, 4; fin rays and lateral line rough with spinules; dorsal very long, of

50 to 60 rays. ICOSTEUS, 444.
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ACROTIN.K:

cc. Ventral fius wanting; caudal emarginate; lateral line without spinules; dorsal fin

very long, of about 50 rays. ACROTUS, 446,

442. ICICHTHYS, Jordan & Gilbert.

,
JORTIAV & GILBERT, Proc. IT. S. Nat. Mus., 1880, 305, (lockingtom).

Body elongate, not elevated, not compressed at the bases of the vertical

fins. Head moderate. Eyes lateral. Mouth terminal, little oblique, with

small, sharp teeth in one series, in the jaws only. Premaxillaries not

protractile. Gill membranes separate, free from the isthmus
; gill rakers

long. Pseudobranchiae present ; branchiostegals 7. Body covered with
small cycloid scales. Lateral line continuous, unarmed. Bases of fins

without spinules; dorsal and anal fins long and low, composed of

soft rays only; pectoral fins moderate, their bases fleshy, as in Icosteus'^

ventral fins small, thoracic, I, 5. Caudal rounded. Pyloric cceca about,

6, large. Bones all very flexible, cartilaginous. Deep-sea fishes. (,
to yield or submit

; i0uf, fish; in allusion to the flexible skeleton.)

1369. ICICHTHYS LOCKINGTONI, Jordan & Gilbert.

Head 5
; depth 4

; eye large, lateral, longer than snout, 4 in head. D.

40
;
A. 28

;
scales 120. Body oblong, somewhat compressed, the caudal

peduncle rather slender, Head moderate, compressed, with vertical

cheeks, rather broad and slightly convex above, the snout abruptly

descending. Mouth moderate, little oblique, the slender maxillary

scarcely widened at the tip, extending to beyond front of pupil ;
anterior

edge of premaxillary on level of lower rim of eye; lips thin; premaxil-

lary tapering backward, not forming the whole margin of upper jaw ;

maxillary behind slipping entirely under the membranous edge of preor-

bital
; preorbital rather wide with one or two series of rather large, thin,

cycloid scales ;
lower jaw prominent, projecting in front, included at the

sides. Teeth in jaws only, minute, sharp, closely and evenly set, larger

and less numerous than in Icosteus fenirjmaticua. Cheeks rather wide
;

preopercle with a prominent crest, behind which are some radiating
mucous cavities; the bone with a broad, prolonged, flexible, membrana-

ceons edge, covered with radiating strisR,each of which ends in a flexible

point; opercle and subopercle rather large, extremely thin, and each

crossed by radiating striae. Branchiostegals 7. Gill rakers long, slender,

sharp, close-set, and moderately stiff, their length nearly f diameter of

eye. Scales very small, soft, and smooth, covering the body evenly,

but becoming smaller below
;

lateral line nearly straight, apparently

continuous. Dorsal fin long and low, beginning nearly midway between

vent and base of ventrals; all the rays soft and articulated, and all

except the first branched
;
first rays very low, the fin gradually rising

posteriorly, the highest rays 3 in head, somewhat scaly ;
anal fin similar,

shorter, beginning slightly in front of the middle of the body and ending
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just in front of last rays of dorsal
;
caudal broad, fan-shaped, on a slen-

der peduncle ;
the accessory rays numerous and procurrent ;

base of pec-

torals a little below the axis of body, their outline rounded
;
the fin short

and small, shorter than head
;
ventrals short and small, thoracic, placed

a little behind pectorals, with 1 obsolete spine and 5 soft rays, 1 of which

is slightly filamentous, the fin 3 in head
;
fin rays not beset with spinules.

Vent normal, immediately in front of the anal, without papilla. Air

bladder wanting. Bones all soft and flexible. Skin not thick and tough,
as in Icosteus. but thin and scaled. Color plain brown, paler below, some-

what punctulate. Length 7| inches. Deep water off San Francisco,
California

;
one specimen known. (Named for William N. Lockington,

its discoverer, at that time ichthyologist of the California Academy of

Sciences.)

Icichthys lockingtoni, JORDAN & GILBERT, Proc. U. S. Nat. Mas., in, 1880, 305, deep water off

San Francisco; (Coll. W. G. W. Harford); JORDAN & GILBERT. Synopsis, 621, 1883.

443. SCHEDOPHILUS, Cocco.

ScJiedophilus, Cocco, Giorn. Innom. Messina, Ann., in, 7, 57, 1834, (medusophagus).

Crius, VALENCIENNES, Ichth. Isles Canaries, 43, 1836-1844, (bertheloti).

Body ovoid, strongly compressed, covered with small, smooth scales,

without prickles. Head small, the interorbital space broad. Eye small
;

snout obtuse
; margin of preopercle with flexible spines. Mouth moder-

ate, oblique, with one row of small teeth
;
none on the palate. Gill open-

ings wide
; gill rakers long, narrow, wide-set. One dorsal with a few

flexible spines in front, beginning at the nape, its rays numerous
;
anal

similar
;
caudal rounded, or slightly emargiuate ;

base of vertical fins

closely compressed; ventrals small, I, 5. Branchiostegals 7; pseudo-
branchiae present. Skeleton extremely soft, as in Icosteus. Open seas,

the young found at the surface. Several species recorded, (oxeMaj a raft
;

0/tfw, to love.)

1370. SCHEDOPHILUS MEDUSOPHAGUS, Cocco.

Head4i; depth 2f; eye 4. D. 40 to 50; A. 25 to 29. Body strongly

compressed, elongate, ovoid in shape. Head small, as deep as long. Inter-

orbital space convex, broader than diameter of eye, which is situated

immediately below the upper profile of head, nearly as long as snout.

Snout obtuse, with projecting lower jaw and oblique mouth; mouth of

moderate width, the cleft extending to below front margin of eye; max-

illary rather narrow, but widening toward its extremity. Teeth minute,

implanted in a single series on the sharp edge of jaws ; palate toothless.

Preopercular margin armed with short spines, which usually become a

little longer on posterior margin; these longer spines have an oblique
dorsal direction; interoperculum spinous, the suboperculum less so

; oper-
culum membranous, its upper portion shows radiating osseous striae, which

project beyond the margin. Gill rakers of the outer branchial arch long,
narrow, and rather widely set; gill openings very wide. Dorsal fin com-

mencing above root of pectoral and terminating at a short distance from
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caudal, the caudal peduncle being about as deep as long; this fin rather

low, the longest rays, behind the middle of fin, being not erectile into a

vertical position ;
caudal fin (slightly injured) with a rounded margin,

and rather shorter than the head
; pectoral fin with a broad base, more

than half as long as head, and with the upper rays longer than the lower;
ventrals rather small, close together, inserted in advance of pectorals.
The entire fish is covered with minute, cycloid scales

;
on the head they

appear to be present on the cheek only ; upper part of the head covered

with a thick, spongy skin, as in Centrolophus. Color in life a pale greenish

olive, marbled with darker, the markings being in the form of spots on

the upper and in irregular longitudinal bands on the lower half of the

body ;
vertical fins also spotted with blackish

;
iris nearly white, a ring

of small white pores encircling the orbit. The specimen described is 9|

inches long and in good condition, with the exception of the lower part
of the abdomen, which is lacerated and shrunk in consequence of the loss

of the intestines. All parts of the body are in that state of softness which
is peculiar to many deep-sea fishes. (Giinther.) Pelagic, the young
abundant in the mid-Atlantic, the adult taken in the Mediterranean, oft'

Ireland and off Samoa. " This is primarily a pelagic surface form, but it

seems very possible that it inhabits the middle or lower strata of the ocean

as well. Dr. Giinther says that it is evident that at least in the adult

state, it descends to some depths. The want of firmness in the tissues

seems to clearly indicate it as a deep-sea fish. He hazards the opinion
that the depth to which it may descend probably does not exceed 100

fathoms. Calling attention to the fact that the young of the species are

much more frequently found near the surface than the adult, he mentions

the habit of this and similar forms of congregating around the floating

MeduscK, and also questions the accuracy of the theory that fish ever feed

upon Medusa, since he says the fish could draw but little nourishment

from these animals. As a matter of fact, many of our surface oceanic

fishes feed voraciously upon various forms of Medusae and upon Salpa.

We have often taken large quantities of this kind of food from the stomachs

of various surface Scombroids, as well as from Alutera and^foZa. Dr. Giin-

ther's full description, which is quoted above, is taken from a specimen
obtained at Port Rush, County Antrim, Ireland, in August, 1878, captured
in a salmon net. Mr. Ogilby, who sent it to the British Museum, was very
much impressed by the softness of the flesh. l It was,' he says,

i the

most delicate adult fish I ever handled
; so much so, that within twenty-

four hours after its capture the skin of the belly and the intestines fell

off when it was" lifted, and it felt in the hand quite soft and boneless.'

This is quoted to emphasize what has been said regarding the softness of

its tissues, and its similarity in this respect to the fishes inhabiting the

abyss." (Goode & Bean.) (Medusa, jelly-fish; Qa-yelv, to eat.) (Eu.)

Schedophilnsmedusopliagus, Cocco, Giorn. Innom. Messina, in, 7, 57, 1834, Messina; GfrNTitER, Cat.,

u, 412, 1860; GUNTHER, Deep-Sea Fishes, Challenger, 46, 1887; GOODE &' BEAN, Oceanic

Ichth., 214, 1895.

Crius bertheloli, VALENCIENNES, Voy. Canaries, Poiss., 43, 1836-1844, Canaries.
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444. ICOSTEUS, Lookington.

Icosteus, LOCKINGTON, Proc. IT. S. Nat. Mus., in, 1880, 63, (senigmaticus).

Schedophilopsis, STEINDACHNER, Ichth. Beitnige, xi, 4, 1881, (spinomts).

Body oblong, much compressed throughout, the head thicker than any

part of the body. Dorsal outline rising rapidly to the origin of the dorsal

fin, thence more regularly curved
;
the region at the base of the dorsal

and anal strongly compressed ;
caudal peduncle slender, widened at the

base of the fin. Mouth large, horizontal
; maxillary narrow, reaching to

beyond middle of eye. Teeth in jaws in one row, slender, sharp, closely

and regularly set, those in the lower jaw largest ;
no teeth on vomer, pal-

atines, or pharyngeals. Gill rakers flexible, few ; gill membranes separate,

free from the isthmus. Bxanchiostegals 6
; pseudobranchisB well developed.

Lateral line conspicuous, continuous, decurved, groups of small spines

present along its entire length ;
no scales anywhere on body or fins. Fins

rough, with small spinules ;
a series along eack ray, dividing as the ray

branches
;
dorsal fin commencing above the axil of the pectoral, composed

of 50 to 60 rays, which are all soft and flexible, some of the anterior

unbranched
;
the fin low in front, increasing in height behind

;
none of the

rays more than once forked; anal shorter thaa. dorsal, similar to it, of 35

to 40 rays; some ofthe anterior apparently undivided ;
caudal fin elongate,

fan-shaped, the middle rays produced; accessory rays numerous, procur-

rent
; pectorals with a fleshy base, fan-shaped, the middle rays longest ;

ventrals thoracic, inserted just behind the pectorals, narrow, consisting
of 1 short subspinous ray and 4 long soft rays. Air bladder large. Ver-

tebrae numerous, the vertebral column extremely flexible and soft. Cranial

bones tolerably firm
;
bones of the face and opercles very flexible. Deep-

sea fishes, from the Pacific. (fiw, to yield, submit; OGTEOV, bone the

"entire body being characterized by a want of firmness, as it can be

doubled up as readily as a piece of soft, thick rag.")

1371. ICOSTEUS JENIGMATICUS, Lockington.

Head 4
; depth 3- D. 52 to 55

;
A. 37 to 40

;
V. I, 4

;
scales 110 to 120 (groups

of spines). Longest ray of dorsal nearly reaching base of middle caudal

rays. Eye 6 in head, scarcely half the length of the snout or the width of

the interorbital space ;
diameter of caudal peduncle about 5| in greatest

depth. Pellucid yellowish or brownish, with purplish spots and blotches

of irregular form
;
the spots largest above and most numerous along the

lateral line
; fleshy bases of caudal and pectorals spotted ;

throat and

gill membranes with dark punctulations ;
fins dusky, obscurely blotched.

Length about 12 inches. Pacific coast of United States
;
some 10 speci-

mens known from deep water off California, Oregon, and Washington ;

the example before us from Monterey. (alvryiMTindf, puzzling.)

Icosteus senigmaticus, LOCKINGTON, Proc. TT. S. Nat. Mus., in, 1880, 63, off San Francisco; (Coll.

W. G. W. Harford); JORDAN & GILBERT, Synopsis, 620, 1883.

Schedophilapsis spinosus, STEINDACHNER, Ichth. Eeitr., xi, 4, 1881, with figure, off San Fran-
cisco.

Schedophilw enigmaticus, GATHER, Deep Sea Fishes, Challenger, 46, plate 44, 1887.
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445. ACROTUS, Bean.

Acrotus, BEAN, Proc. U. S. Nat. Mus., 1887, (531, (leillowjhlyi).

Shape of the body as in Icosteus, from which it differs in the absence of

veutrals and spiny tubercles along lateral line, and in having an emargi-
nate caudal. Head short

;
mouth moderate

; eye small. Teeth minute,

uniserial, on intermaxillary and mandible
; vomer, palate, and pharynx

toothless. Gill openings wide, the membrane not attached to isthmus
;

gills 4, a wide slit behind the fourth
; gill rakers short, soft, and flexible

;

pseudobranchise well developed ; branchiostegals 6. Vent somewhat in

advance of middle of body. Caudal peduncle very slender; ventrals

absent; caudal large, emarginate. Skin naked. Lateral line without

tubercles. Vertebrae 70. Bones all soft and flexible. Size large. Probably

worthy of family rank. (UKPOTOG, without oars (ventral fins).)

1372. ACROTUS WILLOUGHBYI, Bean.

Head 6; depth 3i; eye 12; snout 4; interorbital width 3. D. 41; A.

38
;
P. 20. Upper jaw 3 in head, maxilla reaches to below middle of eye.

Caudal peduncle very slender
;

its least height little more than its length
and not much exceeding i length of head. Gill rakers 15, 9 below the

angle, longest about as long as eye. Origin of dorsal not clearly made

out, the first ray that can be seen without dissection is nearly midway
between eye and end of dorsal, but dissection reveals Trays in advance of

this
;
dorsal beginning much nearer head in Icosteus, and dissection may

show that rays are developed much farther in advance than we have been

able to distinguish them; longest dorsal ray about 3 in head. Caudal

peduncle as long as head without snout
;
caudal large, emarginate, its

middle rays } as long as external rays and f- as long as head
;
vent at a

distance from tip of snout equal to 3 times, and from base of caudal a

space equal to 3 times length of head
;
the first evident anal ray at a dis-

tance behind the vent equal to | length of head ; longest anal ray a little

less than i as long as head
; pectoral placed close to the head and nearly

in the middle of the height, its length length of head. Lateral line

with a slight curve over the pectoral and becoming median about half-

way between the pectoral and vent. Skin naked. Peritoneum very dark.

Chocolate brown
;
inside of mouth and gill opening rich, dark brown.

(Bean.) One specimen, 5i feet long, obtained at Damon, Washington
(Quinault Agency) apparently thrown up in a storm from deep water.

(Named for its discoverer, Charles Willoughby, Indian Agent at Quinault.)

Acrotus willouyhbyi, BEAN, Proc. U. S. Nat. Mus., 1887, 631, Quinault Agency, west coast of

Washington; (Type, No. 39340. Coll. Chaa. Willoughby); GOODE & BEAN, Oceanic

Ichthyology, 217, 1895.

Family CXXXVII. GRAMMICOLEPIDID^E.

Body compressed, covered with vertical linear scales. Mouth small,
terminal

;
teeth minute, asperities on the jaws only. Lateral line sinuous,

unarmed. Two dorsals, the first very short, triangular, the second and
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the anal long ;
anal fin preceded by two short, stout, separate spines.

Vertebra} numerous, 10 -{-36= 46 in number. One genus, with a single

species, found in deep waters in the West Indies. (Grammicolepididw,

Poey, Anal. Soc. Esp. Hist. Nat., n, 1873.)

446. GRAMMICOLEPIS, Poey.

Grammicolepls, POET, Anal. Soc. Esp. Hist. Nat., n, 1873, (brachimculus).

Body deep, compressed ; eye large ;
mouth small

;
head and opercles

partly rugose ;
teeth minute, none on the vomer or palatines. Pectoral

short and rounded. Rays of dorsal, anal, and pectoral branched. A
single species known. (ypa/u/UKOf, linear; AeTrfr, scale.)

1373. GRAMMICOLEPIS BRACHIUSCULUS, Poey.

Head 5; depth nearly 2
;
D. VI, 34; A. II, 33; V. 1,6; P. 15; C. 1, 13-1.

Eye very large, 2 in head. Body much compressed and quite deep.
Branchial apertures deeply cleft, apparently only 4 branchiostegals.
Snout short. Prefrontal turbinal and anterior suborbital extremely hard

and covered with spiny rugosities. Preopercle and interopercle with

rugose borders
; remaining opercular bones entirely rugose. Mouth small,

subvertically cleft; premaxillary process large and lodged in a fossa of

the cranium
; maxillary complicated; teeth simply a narrow row of minute

prickles, none on vomer or palatines. First spine of dorsal rugose, as

are the first ventrals, the two postanals, and the external ones of tail;

rays of pectoral, second dorsal, and anal compressed, not branched at

tip ; pectorals very short and rounded
;
vertical fins all well developed ;

tail injured in the type ;
caudal peduncle large ;

ventrals thoracic, with
a rugose spine and 6 flexible ones that are branched. Aside from the

frontal bones and the suborbitals where the skin abruptly terminates

and the nasal portion of snout, all the trunk and head is covered with

scales, including the inferior mandible
;
scales very different from those

found among related fishes, their length greatly exceeding their width ;

they have the appearance of parchment, transparent, brittle when dry,

overlaping each other, and strengthened longitudinally by a raised lineal

ridge; their contact with each other is so extremely intimate that it lends

to the skin of either side a very smooth appearance although rough to the

touch
;
the scales are so long that 4, 5, or 6 of them are sufficient to span

the height of the trunk, one of such a series being crossed by the lateral

line, where its presence is denoted by a raised ridge ; leading scales on
the body, above as well as below shorter, and where carried on to the

head much more firm than thoae found on the fin rays ;
scales of the head,

although shorter, of the same form as those of the trunk
;
no scales upon

the fins. Caudal peduncle without cartilaginous or osseous plate at its

sides
; posterior to the anus, the ventral keel is rough. Cranium rather

cartilaginous than osseous in structure, except the frontals, which are

rugose in line in the supraorbital region, and bristly in front, as are the

turbinals and suborbitals
;
these latter are 4 in number, the last 3 being

very slender
;
2 supratemporals ;

lower jaw with several rows of minute
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spines upon the dentary and articular elements. Vertebrae 10+ 36= 46.

Anterior neural spine not excavated, being lofty and smooth
;
the 5 that

follow are short and inclined backward
; remaining ones slender, as also

their hiumapophyses ; last vertebra) without lateral spines. Pleurapop-

hyses inconspicuous, feebly developed, of much the same size and shape as

the epipleurals ;
but one pseudo-interneural spine in front of the one that

supports the first dorsal fin ray. (Poey.) A single specimen of this

remarkable fish was obtained by Poey at Cuba, in 1872. (Name a Latin

diminutive of ft/xixiov, arm, from the small pectoral.)

Grammicolepis brachiusculus, POEY, Anal. Soc. Esp. Hist. Nat., n, 1873, Cuba; SHUFELDT, Journal

Morphology, n, 1888, 271, with 13 figures; GOODE & BEAN, Oceanic Tchth., 218, fig. 221, 1895.

In a natural arrangement the Grammicolepididw should apparently be

followed by the Ephippidiv, and these in turn by the Chwtodontidcv and their

allies, from which are derived the long series of aberrant or degenerate
forms known as Plectognathi. The needs of a linear arrangement make it

desirable to interrupt the series here to give place to the Tetragonuridw
and other aberrant forms which may be allied to the Scombridce, and also

to the long series of Percoidea, which are also very closely allied to the

mackerel-like fishes. When the Percoid series is finished we shall revert

to these remote branches from the Mackerel stem, if such the Chwtodon-

tidce and the Plectognaths should prove to be.

Family CXXXVIII. TETRAGONURID.E.

(THE SQUARE TAILS.)

Body long, slender, plump, not compressed, covered with hard, ciliated,

grooved scales, which are very adherent. Lateral line single, straightish.

Head scaly ; opercles entire
; eye large : mouth short, oblique, the jaws

box-like, armed with one series of close set, comb-like teeth; teeth on

palate. Dorsal divided, short and low; spines about 15; soft rays

few ;
anal very small, its spines indistinct

;
caudal peduncle long, rather

slender, with cartilaginous expansions at the base of caudal; caudal

rather small, forked; ventrals small, subabdominal, placed below middle

of pectoral, I, 5; pectorals short; no air bladder. Atlantic; probably
but one species ; in deep water, apparently rare. The relationships of the

group are doubtful. Lowe places it among the mackerels, Giinther near

the Mugilidce. It seems remotely allied to Bramidce and other Scombroid

forms, but it forms a distinct group without near relatives. (Tetragon-

urina, Giinther, Cat., in, 407, 1861.)

447. TETRAGONURUS, Risso.

Tetragonurus, Risso, Ichth. Nice, 347,.1810, (cuvieri).

Ctenodax, MACLEAY, Proc. Linn Soc. N. S. Wales, 1885, 718, (wilkinsoni).

Characters of the genus included above, (rerpayuvos , square ; ovpd, tail;

square-tailed, from the form of the caudal peduncle.;
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1374. TETRAGONURUS CUYIERI, Risso.

(ESCOLAR DE NATUBA ;
COURPATA ; SQUARE TAIL ; SEA-RAVEN.)

Head 4J ; depth 7
; eye about 3. D. XV-11

;
A. II, 9

;
V. I, 5

;
scales

90. Body fusiform, not compressed, plump and compact, the tail becoming

distinctly four-angled; at base of caudal these four equidistant angles

rise suddenly into four short, elevated, lacerato-serrate crests or ridges

of produced toothed scales, these serrate keels meeting in the fork of

the fin, the keels as long as eye. Belly underneath round, with a fine,

closed groove from ventral fins to vent; a similar groove behind anal.

Head broad above
; eye very large ;

snout short, truncate, as long as eye ;

jaws equal ; maxillary slipping below preorbital ; gape moderate, reach-

ing front of eye; lower jaw with very high gums, shutting within upper

jaw like a trunk within its lid; teeth bony, white, and glassy, in one

row in each jaw, arranged like comb teeth; lower teeth larger, about 40

in each side of each jaw, the teeth of lower jaw larger backward
; upper

teeth subconic, lower compressed, lancet-like
;
vomer and palatines with

small teeth
; gill openings very large, the membranes connected below,

free from isthmus
; pectorals short, rather low

;
ventrals small, ovate,

rather behind pectorals, fitting into a hollow of the belly. Dorsal inserted

behind ventrals, of 15 low pungent spines depressible in a groove ;
soft

dorsal short, scaleless, not in a groove ;
anal similar, shorter, its first two

rays small and simple ;
caudal broad, rather short, well forked, its rays

feeble, much articulate. Whole body covered with a hard and com-

pact armor of close-set scales in 83 regular oblique spiral rings, those

on tail smaller. These scales are so firmly fixed that they can

be torn off in spiral belts. Their edges are striate and finely ciliate,

the striae being also rough. Lateral line nearly straight ;
head mostly

scaly; the surface everywhere rough. Color uniform rusty black, the

edges of the scales hyaline ;
inside of mouth blackish. Length 1 foot.

(Esophagus with soft papillae ;
stomach a long conic sac

;
cceca numerous,

unequal; vertebrae 36 + 22= 58. (Lowe.) Open Atlantic, once taken

off our Atlantic Coast. Originally described from Nice. Risso says
that it lives at great depths, approaching the coast only in August at the

time of spawning, and that its natation is slow and feeble. It has since

been found off Toulon and Marseilles, and by Lowe near Madeira, where
it was taken swimming at the surface. Lowe is also of the opinion that

it occurs at very great depths. Its flesh is white and tender, but at times

when eaten it is a violent poison, as was demonstrated by the personal

experience of Risso himself. This Risso thinks may be due to the poison-
ous jelly fishes on which it feeds. A single specimen was obtained by
the United States Fish Commission at Woods Hole, November 10, 1890

(No. 44436, U. S. Nat. Mus.). (Goode & Bean.) (Named for Georges
Chretien Leopold Dagobert Cuvier, 1769-1832, the great comparative
anatomist, who laid the foundations of modern ichthyology.) (Eu.)

Tetragonurus cuvieri, Risso, Ichth. Nice, 347, 1810, Nice; GUNTHER, Cat., m, 408, 1861; GOODE
& BEAN, Oceanic Ichth., 230, fig. 417, 1895.

Tetragonurus atlanticw, LOWE, Fishes Madeira, 129, pi. xix, 1843, Madeira.
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Family CXXXIX. PEMPHERID.E.

(THE DEEP-WATER CATALUFAS.)

Body oblong, compressed, covered with moderate or small scales, which
are distinctly ctenoid, the vent well forward, the long base of the anal

very oblique. Lateral line nearly straight, unarmed, extending on the

caudal fin
;
membranes of anal more or less scaly, that of dorsal mostly

naked. Head compressed, with blunt snout, narrow preorbital, and large

eye; bones of head unarmed, or very nearly so; nostrils double; cheeks,

opercles, and jaws scaly ;
mouth large, very oblique; premaxillary pro-

tractile; maxillary very broad posteriorly. Small teeth on jaws, vomer,
and palatines. Gills 4

; gill membranes separate, free from the isthmus.

Branchiostegals 7. Dorsal fin very short, median or anterior, with 5 or 6

slender graduated spines, continuous with the soft rays, the first of which

is longest ;
no projecting interspinal bones before dorsal. Anal fin very

long, not falcate, with 2 or 3 small spines in front
;
caudal lunate or mod-

erately forked, on a stoutish peduncle. Ventrals moderate, I, 5, inserted

below the pectorals, which are rather long. Supraoccipital crest high,

slender
;
vertebrae in normal number, 10 -f- 24 (Pempheris)', the abdominal

vertebrae short
;
the caudal vertebrae gradually lengthened. Coracoids

much dilated. Air bladder large, thick, divided into two by a constric-

tion, the anterior part smaller and round. Pyloric cceca 6 or 7, some of

them longer than the stomach. Small fishes, inhabiting rather deep
water in the tropics. Three genera, Pempheris, Parapriacanthus (Pemphe-

richthys), and Neopempheris, with about 12 known species. The relation-

ships of the family are not very clear. In the form and proportions of the

fins Pempheris resembles Kurtus, with which genus it has been usually

associated. Kurtus has feeble scales, nearly or quite naked head and free

spines, and antrorse interspinals before the dorsal fin. Kurtus seems to

be a member of the Scombroid group. Pempheris shows but few Scom-

broid characters, and bears a superficial resemblance to Priacanthus.

We allow the supposed relation to Kurtus to remain, and place the

group at the end of the Scomlroidei, where in fact it probably belongs.

(Carangidw, part, Gunther, Cat., n, 509, 510, 1860.)

a. Anal fin very long, its first ray in advance of middle of body. PEMPHERIS, 448.

448. PEMPHERIS, Cuvier & Valenciennes.

Pempheris, CtTVlER & VALENCIENNES, Hist. Nat. Poiss., vn, 296, 1831, (onalensis).

Body short and deep, tapering posteriorly, covered with rather small

scales, 35 to 70 in lateral line. Vent in advance of middle of length.

Dorsal rays VI, 9; anal rays III, 35 to 46. Caudal lunate. (Pempheris, a

name given by Numenius to some little fish, now unrecognized. "Ces

noms sans caractere indicatif de leurs especes se trouvant ainsi vacantes

les naturalistes s'en emparent comme de choses sans maitres pour les

appliquer aux genres nouveaux qu' ils decouvrent." (Valenciennes.)

a. Anal rays III, 32 to III, 25.

b. Scales in lateral line nearly 50; 32 in a lengthwise series; eye 2% in head.

MEXICANUS, 1375.

F.N. A. 63
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bb. Scales in lateral line 56; eye 3% in head. SCHOMBUEGKI, 1376.

aa. Anal rays III, 31. Scales in lateral line 58; eye very large, 2% in head. MULLERI, 1377.

aoa. Anal rays III, 24. Scales in lateral line 56; eye 2% in head. POEYI, 1378.

1375. PEMPHEBIS MEXICANUS,* Cuvier & Valenciennes.

D. VI, 9
;
A. Ill, 35

;
scales in a lengthwise series 32, 16 scales in a

transverse series. Profile a little concave. Copper color
;
the fins yellow,

without black markings. Pacific coast of Mexico, only the type known,
from Acapulco. (Cuvier & Valenciennes.)

Pempheris mexicanus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vn, 308, 1831, Acapulco.

1376. PEMPHEBIS SCHOMBUBGKI, Muller & Troschel.

Head 4; depth 3. D. VI, 9; A. Ill, 33; V. I, 5; scales in lateral line

56, besides about 13 on the caudal fin. Profile depressed above the eye;
lower outline strongly convex anteriorly, then straight along the belly,

then contracted so that the base of last anal ray is on level of middle of

pupil. Scales rather large, distinctly ctenoid, deciduous, except those

along the lateral line, which are smaller than the others and persistent.

Eye 31 in head
;
half broader than interorbital space. Maxillary reach-

ing beyond middle of eye; each jaw with two rows of small, slender

teeth directed backward
;
small teeth in narrow bands on vomer and

palatines ; preopercle finely serrate
;
fin rays slender

; height of dorsal

greater than its base, which is about half length of head
;
anal base not

quite 2| in body, its first rays 3| in head
;
anal spines slender, graduated ;

caudal moderately lunate, the upper lobe the longer ; pectorals falcate,
as long as head; ventral short, as long as eye; lateral line curved to

below middle of dorsal and extending on the scales of caudal fin. Violet

above, golden yellow below (in spirits); scaly sheath of anal with dark

specks. (Steindachner.) Barbados and Cuba. (Named for Robert H.

Schomburgk, author of the History of Barbados.)

Pempheris schomburgM, MULLER & TROSCHEL, in Schomburgk's History of Barbados, 669, 1845,

Barbados; D. V, 9; A. Ill, 35; STEINDACHNER, Ich. Notizen, i, 8.

1877. PEMPHEBIS MULLEBI, Poey.

(CATALTJFA DE LO ALTO.)

Head 3| ; depth 2f ; eye 2i in head
;
base of anal 2 in body or If times

as long as head. D. IV, 10
;
A. Ill, 31

;
scales 56 to 60. Color red, silvery

below, dusky on back and base of anal. Length about 5 inches. West
Indies to Brazil; rather rare on the coast of Cuba, in waters of moderate

depth. A handsome little fish, resembling a young Priacanthus. Probably

* The following account of the original type of Pempheris mexicana has been sent us by our
friend, Mr. Alexander Thominot: "

Body compressed, its height 2% times in the total length;
head a little more than four times in this dimension; snout 6 in head; eye as long as caudal
peduncle; insertion of dorsal nearer tip of snout than root of caudal; pectorals as long as head.
Total length 0.140mm.; head 0.033 mm.; snout 0.005 mm.; eye 0.015 mm.; caudal length 0.028;
length of pectorals 0.033; base of dorsal 0.018; height of dorsal 0.026. Fin rays D. 13; P. 16;
V. 1, 5; A. 32; C. II-I-II. Scales in lateral line nearly 50."
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identical with Pcmpheria schomlnirt/lii. (Named for the noted comparative

anatomist, Prof. Johannes Miiller, who wrote on the fishes of Barbados.)

Peniphcris miiUt'ri, POEY, Memorias, n, 203, 1860, Cuba; (the later Peinpheris mitlh-ri of Klun-

zinger is a different species).

PcmpJicris xchninburyki, JOUDAN, Proc. U. S. Nat. Mus., 1886, 38, aud 1890, 317; perhaps not of

Mi' I.U:K & TBOSCHKL.

1378. PEMPHERIS POEYI, Bean.

Head 3
; depth 2i ; eye 2| ;

snout 2 in eye. D. IV, 8
;
A, III, 24

; scales

2-56-12. Maxillary about | as long as head, its posterior extremity

very much widened; mandible slightly longer than maxilla, its length

nearly | greatest height of body ;
width of interorbital space equal to -J

length of maxillary ; origin of dorsal slightly behind vertical through
origin of ventral

;
distance from tip of snout to origin of dorsal not

much more than length of anal base
; longest dorsal ray slightly exceed-

ing i length of head ; origin of dorsal fin considerably in advance of

middle of total length ; origin of anal directly under end of dorsal
;

length of anal base equal to greatest height of body and not much in

excess of length of head
; origin of ventral almost directly under that of

dorsal
;
third ray of ventral as long as eye ; pectoral 4 in body ;

caudal

imperfect in type. Cuba. Only the type known. (Bean.) Named for

Prof. Felipe Poey, who collected the type of the species.)

Peinpheris poeyi, BEAN, Proc. U. S. Nat. Muer, 1885, 229, Havana. (Type, No. 37184. Coll

Poey.)

Group PERCOIDEA.*

(THE PERCH-LIKE FISHES.)

A group of fishes of diverse habits and forms, but on the whole, repre-

senting better than any other the typical Acanthopterygian fish. The

group is incapable of concise definition, or, in general, of any definition

at all; still, most of its members are definitely related to each other, and
bear in one way or another a resemblance to the typical form, the perch,
or more strictly to its marine relatives, the sea bass or Serranidce. The

following analysis gives most of the common characters of the group:

Body usually oblong, covered with scales, which are typically ctenoid,

not smooth nor spinous, and of moderate size. Lateral line typically

present and concurrent with the back. Head usually compressed later-

ally, and with the cheeks and opercles scaly. Mouth various, usually
terminal and with lateral cleft, the teeth various, but typically pointed,

arranged in bands on the jaws, vomer, and palatine bones; gill rakers

usually sharp, stoutish, armed with teeth
;
lower pharyngeals almost

always separate, usually armed with cardiform teeth; third upper

* As these sheets are passing through tho press we have received, through the courtesy of our

friend, Dr. G. A. Boulenger, of the British Museum, proof sheets of the first volume of his
"
Catalogue of the Perciform Fishes in the British Museum." This gives promise of being, like

its prototype, Dr. Giinther's "Catalogue of the Fishes of the British Museum," a monumental
work indispensable to all students of fishes. We have made free reference to Dr. Boulenger's
conclusions in those genera of Perciformes or Percoidea, in which his work is printed in advance
of ours.
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pharyngeal moderately enlarged, elongate, not articulated to the cra-

nium, the fourth typically present ; gills 4, a slit behind the fourth
; gill

membranes free from the isthmus, and usually not connected with eaeh

other ; pseudobranchiae typically well developed. Branchiostegals few,

usually 6 or 7. No bony stay connecting the suborbital chain to the pre-

opercle. Opercular bones all well developed, normal in position; the

preopercle typically serrate. No cranial spines. Dorsal fin variously

developed, but always with some spines in front, these typically stiff and

pungent; anal fin typically short, usually with 3 spines, sometimes with

a larger number, sometimes with none; caudal fin various, usually lunate;

pectoral fins well developed, inserted high ;
ventral fins always present,

thoracic, separate, almost always with 1 spine and 5 rays. Air bladder

usually present, without air duct in the adult; simple and generally adher-

ent to the walls of the abdomen. Stomach ccecal, with pyloric append-

ages, the intestines short in most species, long in the herbivorous forms.

Vertebral column well developed, none of the vertebrae especially mod-

ified, the number 10 -f 14, except in certain extra-tropical and fresh-water

forms, which retain the primitive higher numbers. Shoulder girdle

normally developed, the post-temporal bifurcate, attached to the skull,

but not coosified with it
;
none of the epipleural bones attached to the

center of the vertebrae
;

coracoids normal, the hypercoracoid always
with a median foramen, the basal bones of the pectoral (actinosts or

pterygials) normally developed, 3 or 4 in number, hourglass-shaped,

longer than broad
; premaxillary forming the border of the mouth,

usually protractile ;
bones of the mandible distinct. Species very

numerous, found in all seas except those of the Arctic regions. Many
species inhabit fresh waters, especially in North America and Europe.
These fresh-water forms are apparently nearer the primitive stock than

the marine species are. The Elassomidce, Centrarchidce, and Pertidce are

the most primitive, and apparently form, with the Percopsidce and Aplire-

doderidce, an almost continuous series. This series we are compelled to

break in a linear arrangement for the purpose of bringing in other series

of transitional forms, which culminate in the Berycoids and the Scombroids.

a. Maxillary not Bheathed by the preorbital, or only partially covered by the edge of the latter;

ventral with its accessory scale very small or wanting; pectoral without accessory scale;

sheath at base of spinous dorsal little developed; vomer usually with teeth; opercle

usually ending in a spine.

b. Precaudal* vertebra? with transverse processes from the third or fourth to the last;

ribs all but the last 1 to 4, sessile, insirted on the centra behind the transverse pro-

cesses; anal spines 3 or more,

c. Pseudobranchiae rudimentary, covered by the skin.

d. Lateral line wholly wanting; dorsal spines 4 or 5; vertebrae about 10 + 14= 24.

ELASSOMID^, CXL.

dd. Lateral line more or less developed; dorsal spines 6 to 15; vertebras 29 to 33.

CENTRARCHIDJE, CXLI.

cc. Pseudobranchiae large; dorsal spines about 10; vertebrae 10 -|- 15= 25.

KUHUIDJE, CXLII.

bb. Precaudal anteriorly without transverse processes; all or most of the ribs inserted on
the transverse processes when these are developed.

* These characters are taken from Boulenger, Cat., i, p. 2.
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e. Ariiil spines 2 or 1, very rarely obsolete; vertebras in increased number (30 to 46).

PEBCID^E, CXLIII.

ee. Auul spines 2 (rarely 3); vertebra 24 or 25; psoudobrauchitu well developed; dorsal

fin divided. CHEILODIPTEUID^K, CXLIV.

eee. Anal spines 3 or none, never 2 nor 1; pseudobranchias well developed; dorsal fin

continuous or divided; vertebra 24 to 35.

f. Vomer, and usually palatines also, with teeth.

g. Lateral line strongly marked, extending to end of caudal fin; body elon-

gate; teeth small. CENTROPOMID*:, CXLV.

yg. Lateral line not extending on caudal fin.

A. Anal fin shorter than dorsal; head not everywhere covered with rough

scales; postocular part of head not shortened. SERRANID*:, CXLVI.

1th. Anal fin scarcely shorter than dorsal and similar to it; head and body

everywhere covered with rough scales; body deep, compressed.

PRIACANTHID^E, CXLVIII.

jf'.
Vomer without teeth; dorsal fin continuous; body deep, compressed.

LOBOTIDfl!, CXLVII.

30. Maxillary slipping for most of its length under the edge of the preorbital, which forms a

more or less distinct sheath; ventrals with an accessory scale; opercle without spines;

maxillary without supplemental bone; anal spines 3, rarely 2.

. Carnivorous species; intestines of moderate length; teeth in jaws not all incisor-like;

vertebra) usually 24 or 25.

j. Spines of premaxillary not greatly produced, not extending backward to the

occiput; mouth moderately protractile.

k. Vomer with teeth.

i. Teeth in jaws usually unequal, some of them more or less canine-like;

no distinct tubercles from the cranium for the articulation of the

epipharyngeals; enlarged apophyses for the articulation of the

palatines and preorbital; first 4 vertebrae without parapophyses;

maxillary long. LUTIANID*:, CXLIX.

kk. Vomer without teeth; palatines and tongue toothless.

m. Teeth on sides of jaws not molar; maxillaries formed essentially as in

the Serranidse. H^EMULID^E, CL.

mm. Teeth on sides of jaws molar; maxillaries peculiar in form and in

articulation, unlike those of the Serranidse. Anterior teeth coni-

cal, or else more or less incisor-like; preopercle entire.

SPARID^;, CLI.

j}. Spines of premaxillary extending backward to the occiput, so that the mouth
is excessively protractile; preorbital very narrow.

n. Lower pharyngeals well separated; teeth in jaws small or wanting; vomer
with minute teeth or none; dorsal fin continuous or deeply notched;

preopercle entire. M^NID^E, CLII.

nn. Lower pharyngeals closely approximated, often apparently united; teeth

present, small
;
dorsal fin notched. GERRID;E, CLIII.

ii. Herbivorous species; intestinal canal elongate; anterior teeth in jaws incisor-like;

no molars or canines; premaxillaries moderately protractile.

KYPHOSID^;, CLIV.

Family CXL. ELASSOMID^.

(PIGMY SUXFISHES.)

'

Body oblong, compressed, covered with rather large cycloid scales.

Mouth small, terminal, the lower jaw projecting ;
each jaw with rather

strong conic teeth, in few series, directed forward vomer with a few
weak teeth

; palatines toothless
; upper jaw very protractile. Bones of

head with entire edges. Cheeks and opercles scaly. Gill membranes
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broadly united, free from isthmus; gill rakers tubercle-like. Lower

pharyngeals narrow, separate, with sharp teeth. Branchiostegals appar-

ently 5. Lateral line obsolete. Vent normal. Dorsal fin single, small,
with 4 or 5 spines ;

anal with 3 spines ;
ventrals thoracic, I, 5

;
caudal

rounded. Pseudobranchiae small, glandular, covered by the skin. No
pyloric cceca. Posterior processes of premaxillaries extending to the

frontals, the latter smooth
; parietal and supraoccipital crests not pro-

duced on the frontals. Vertebrae 10+ 14 or 15 24 or 25. Two species

known; very singular little fishes, among the very smallest known,
inhabiting the swamps of the southern United States, intermediate

between the Aphredoderidw and Centrarchidce. Like Percopsis, Umbra,

Aphredoderus, Dallia, Chologaster, etc., the Elassomidce constitute a relic of

a very ancient fauna. Dr. Boulenger places Elassoma among the Centrar-

cliidce, an arrangement to which we see no serious objection. Elassoma, as

Dr. Boulenger suggests, is a dwarfed sunfish, bearing much the same
relation to the others that the darters bear to the perch. (Elassomidce,
Jordan & Gilbert, Synopsis, 461, 1883.)

449. ELASSOMA, Jordan.

Elassoma, JORDAN, Bull. U. S. Nat. Mus., x, 50, 1877, (zonata).

Characters of the genus included above. (eMcau/ua, a diminution.)
a. Scales moderate, 38 to 45 in a longitudinal series. ZONATUM, 1379.

aa. Scales very large, 27 to 30 in longitudinal series. EVERGLADEI, 1380.

1379. ELASSOMA ZONATUM, Jordan.

Head 3
; depth 3; eye large, 3 in head. D. IV, 10, or V, 9

;
A. Ill, 5;

B. 5
;
scales 38 to 42-19. Body oblong, compressed, the nape rather broad

and depressed ;
head narrowed forward. Mouth small, oblique, the max-

illary scarcely reaching pupil. Teeth in jaws stout, conical, slightly

curved, directed forward in 2 or 3 rows. Color olive green, everywhere
finely punctulate ;

sides with about 11 parallel vertical bands of dark
olive, about equal in width, narrower than the eye, about as wide as the

pale interspaces ;
a conspicuous roundish black spot, nearly as large as

the eye, on the sides just above the axis of the body, under the beginning
of the dorsal

;
soft fins faintly barred ;

a blackish bar at base of cau-
dal. Length 1 inches. One of the smallest of our spinous-rayed fishes,

inhabiting sluggish streams and bayous from Southern Illinois to Texas,
Louisiana, and Alabama; not very common and only in still waters of
small extent. Variable, (zonatus, banded.)
Elassoma zonata, JORDAN, Bull. U. S. Nat. Mus., x, 50. 1877, Little Red River, Judsonia,

White County, Arkansas. (Coll. Prof. Henry S. Reynolds).
Elassoma zonatum, JORDAN & GILBERT, Synopsis 461, 1883; BOULENGER, Catalogue of Fishes in

the British Museum, i, 34, 1895.

1380. ELASSOMA EVERGLADEI, Jordan.

Head 3^- ; depth 3 : eye 3 in head. D. IV, 9 (III, 8 to IV, 9) ;
A. Ill,

5, (to III, 7) ;
scales 28-13 or 14. Body more elongate and less compressed
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than in Elassoma zonatum
;
the head thick, moderately pointed anteriorly,

flattish, and moderately wide above. Mouth oblique, very small, its out-

line curved, upper jaw very protractile, lower jaw projecting ;
snout very

short, not longer than pupil ; preorbital very narrow. Maxillary of mod-
erate width, barely reaching the vertical from front of eye, its length 4

in head. Teeth in narrow bands, those of the outer series enlarged, close-

set, slender, and curved. Apparently a few teeth on the vomer. Cheeks
and opercles scaly, the former with 3 or 4 rows of scales. Preopercle

entire; opercle unarmed, emarginate behind. Gill membranes broadly
connected across the isthmus. Breast with small scales

;
scales of body

very large, cycloid; no trace of lateral line. Gill rakers very small,

tubercular. Pseudobranchiae very small, apparently covered by skin, as

in the Centrarchidcu. Vent normal in position. Dorsal fin low, the first

spine short, the others graduated; ventral fins very slender and narrow,
their filamentous tips nearly reaching front of anal

;
their rays I, 5 ; the

inner ray short, so that the number appears on a hasty examination to be

1,4; pectoral 1 in length of head
;
caudal slightly emarginate, 1 in

head. Color, in spirits, dusky olive, without cross bands or scapular

spot ;
centers of scales paler, thus forming faint longitudinal streaks ;

many scales of back and sides each with a dark brown spot ;
these irreg-

ularly scattered
; body and head soiled with dark points ; dorsal, anal, and

caudal conspicuously marked with cross bands formed of dark dots; ven-

trals and anal largely dusky, similarly but more faintly barred. Length
li inches. Swamps of southern Georgia and Florida, locally common in

dark waters tributary to the Everglades. Extremely variable in colora-

tion and in number of fin rays, if all the known specimens really belong
to one species.

Elassoma evergladei, JORDAN, Proc. U. S. Nat. Mus., 1884, 323, Indian River and Lake Jessup,

Florida; (Type, No. 25326(8). Coll. K. Edward Earll); GILBERT,* Bull. U. S. Fish Comm.,

vni, 1888, 228; WOOLMAN,| Bull. U. S. Fish Comm., x, 1890 (1892), 299 and 300, pi. 53, fig.

* " A single specimen from the Satilla River at Waycross, answering well the original descrip-

tion, but with the anal III, 7, instead of III, 5
;
D. IV, 9

;
scales 27. Fins all high, the ventrals

reaching slightly beyond origin of anal, the longest dorsal ray \YA in head. In spirits, faint

traces of 6 or 7 dusky cross bars; a white area on base of caudal. In life, a blue band under

eye and a number on sides. Dorsal spines with blue." Gilbert.

f Woolman gives the following account of specimens or this species from Hillsboro River,
Florida: "Two very fine specimens were taken in Pemberton Creek, which differ in several

particulars from the types of this species (Elassoma evergladei). Total length of specimens 25 and
27 mm. respectively; length to caudal fin 22%, 23 mm.; greatest height of body 6,7 mm.; depth
of caudal peduncle 3, 3 mm; length of head 6, 7 mm.

;
interorbital area 2, 2 mm.

; eye, 2, 2 mm.
;

distance from tip of snout to front of dorsal, 10, 10 mm. Number of dorsal spines and rays, III,

8; III, 8; length of base of dorsal 7, 7 mm.; longest dorsal spine 3, 3, mm.; longest dorsal ray 5,

5; anal IV, 5; IV, 5; ventrals reaching anal; scales 28, 28. Ground color, very dark brown,
nearly black, with 3 cross bars behind dorsal, between which there is a dark metallic blue space;

spot on opercle of a dull carmine color; 2 small spots of the same color at base of caudal; spots
of blue on other parts of body, notably along lateral line; fins dark; upper half of dorsal black;
2 lighter spots on the last rays of dorsal.

"Several specimens were obtained in Mill Creek which correspond more closely with the orig-
inals of Elassoma. The measurements of 3 of these are as follows: Length 25, 25, 23 mm.
respectively; length to baso of caudal 21, 21, 19 mm.; greatest depth 6, 7,5 mm.; depth of caudal

peduncle 3, 3, 3 mm.; length of head 6, 6, 6 mm.; eye 1%, 1%, 1% mm.; distance from end of
snout to origin of dorsal 9, 9%, 8 mm. Dorsal rays IV, 8; IV, 9; IV, 9; anal rays III, 5; III, 5;

III, 5; number of scales 27, 28, 27. Ground color dark brown, thickly covered with darker spots

having no definite arrangement; a few deep lustrous blue scales on body; dorsal dark, showing
in some specimens a double row of dark-red spots, forming 2 stripes parallel with edge of fin.

There seems to be some variation, in size of eye and width of interorbital space." (Woolman, I. c.)
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4; LONNBERG,* 0fvers. Kong. Vetensk. Akad. Forh., 123, 1894; Boulenger, Cat, 1,34.

Family CXLI. CENTRARCHHLE.t

(THE SUNFISHES.)

Body more or less shortened and compressed ;
the regions above and

below the axis of the body nearly equally developed, and corresponding
to each other, and the pseudobranchias imperfect. Head compressed.
Mouth terminal, large or small. Teeth in villiform bands, the outer

slightly enlarged, without canines; teeth present on premaxillaries,

lower jaw, and vomer, and usually on palatines, also sometimes on tongue,

* Dr. Einar Lbnnberg gives the following account of the specimens observed by him about

Orlando, Florida, and provisionally named "Elassoma orlandicnm" :

" Localities Fern Creek and small lakes around Orlando, Orange County; Tohopekaliga and
other waters around Kissimmee, Osceola County; Arcadia, DeSoto County.
" This little fish seems to be extremely variable. When I obtained my first specimens in Fern

Creek I surely believed that I had found a new species. I was led to that opinion by the num-
ber of spines and soft rays in the vertical fins. Jordan (Proc. U. S. Nat. Mus., 1884) describes
Elassoma evergladei with 4 spines and 9 or 10 soft rays in the dorsal and 3 spines and 5 soft rays
in the anal. On my specimens I counted 5 spines (in one only 4) and 11 or 12 soft rays, and the
formula of the anal was III, 7. There was thus 1 spine and 1 or 2 soft rays in the dorsal and 2

soft rays in the anal more than in the typical E. evergladei. I therefore believed it just to estab-
lish a new subspecies with the name orlandicum, the more as also the color, etc., was different.

Later on I found in the literature that Woolman (1. c. p. 299) had found in Pemberton Creek
variations in another direction, that is with the formula III, 8 for the dorsal, and IV, 5 for the
anal. But in the Santa Fe River the specimens were more similar to mine with dorsal IV,
9-12; anal III, 5-7. Through this the variability of E. evergladei becomes still more evident.
The fins are larger in the males, as the following measurements will show:
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pterygoids, and hyoid. Premaxillaries protractile ; maxillary with a sup-

plemental bone in the large-mouthed forms, sometimes minute or obsolete

in others. Preopercle entire or somewhat serrate
; opercle ending in two

flat points or prolonged in a black flap at the angle. Preorbital short and

deep; first suborbital narrow, the maxillary not slipping under its edge.
Nostrils 2, on each side. Gills 4, a slit behind the fourth. Pseudo-

branchiae small, almost glandular, nearly or quite covered by skin. Gill

membranes separate, free from the isthmus. Branchiostegals 6, rarely 7.

Gill rakers variously formed, armed with small teeth
;
lower pharyngeal

bones separate, their teeth conic or sometimes paved. Cheeks and opercles

scaly ; body fully scaled, the scales usually not strongly ctenoid, rarely

cycloid ;
lateral line present, usually complete. Dorsal fins confluent,

the spines 6 to 13 in number (usually 10), depressible in a shallow groove ;

anal spines 3 to 9. Intestinal canal short. Pyloric coeca 5 to 10. Verte-

brae 28 to 35 (13 to 18 + 15 to 17), Entopterygoid present. Precaudal or

abdominal vertebrae with transverse processes from the third or fourth to

the last
;
ribs all but the last 2 to 4 sessile, inserted on the centrum behind

the transverse proceses. Frontals with a pair of large muciferous chan-

nels which converge posteriorly or are confluent with a transverse channel

connecting the postfrontals, their posterior openings close together on the

median line in front of the supraoccipital crest. Coloration usually bril-

liant, chiefly greenish. Sexes similar
; changes with age often great.

Fresh-water fishes of North America
; genera 12 : species about 30, form-

ing one of the most characteristic features of our fish fauna. Most of

the species build nests, which they defend with much courage. All are

carnivorous, voracious, and gamy. All are valued as food, their impor-
tance being in direct proportion to the size which they attain. The

group has been divided by Dr. Gill into three subfamilies very closely

related to each other Centrarchince, Lepomince, and^Micropterince. Most of

the species belong to the Lepomince. The Hicropterince approach most

nearly to the Serranidce. At the same time they are perhaps farthest from

the primitive stock from which the group has sprung. (Perddw, group

Grystina, Giinther, Cat., I, 256-261, 1859.)

CENTRARCHIN;E :

a. Dorsal fin scarcely longer than anal.

6. Dorsal spines 5 to 8; anal spines 6; spinous dorsal shorter than softdorsal; body elojgate,

compressad. POMOXIS, 450.

lb. Dorsal spines 11 or 12; anal spines 7 or 8; spinous dorsal longer than soft dorsal; body
short and deep, compressed. CENTRARCHUS, 451.

an. Dorsal fin much larger than the anal; gill rakers rather short.

LEPOMINJK :

c. Body comparatively short and deep, the depth usually more than % the length; dorsal

fin not deeply emarginate.

(I. Tongue and pterygoids with teeth
;
mouth large, maxillary reaching past middle

of eye.

e. Scales cycloid; caudal convex. ACANTHARCHUS, 452.

ee. Scales ctenoid; caudal concave behind.

/. Opercle emarginate behind; anal spines 5 to 8.

g. Lingual teeth iu a single patch; gill rakers about 10; preopercle ser-

rate only at its angle, other membrane bones entire; lower point

of opercle without pointed strise. AMBLOPLITES, 453.
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gg. Lingual teeth in two patches; gill rakerB about 20; most of the mem-

brane bones of the head serrate; lower point of opercle etriate,

the striae ending in sharp points. AECHOPLITES, 454.

ff. Opercle ending in a black convex process or flap; anal spines 3; preopercle

entire. CH^ENOBRYTTUS, 455.

<M. Tongue and pterygoids toothless; mouth small, the maxillary barely reaching past

middle of eye.

h. Caudal convex; opercle emarginate, without flap.

. i. Dorsal flu continuous, normally with 9 spines; anal normally with 3 spines.

ENNEACANTHUS, 456.

ti Dorsal fin angulated, some of the median spines elevated; dorsal spines 10;

anal 3. MESOGONISTIUS, 457.

hh. Caudal margin concave; opercle prolonged behind in a convex process or flap

which is always black; dorsal spines normally 10; anal 3.

j. Supplemental bone of maxillary perfectly distinct. APOMOTIS, 458.

jj. Supplemental bone of maxillary rudimentary or wanting.
k. Lower pharyngeals narrow, the teeth usually sharp, not conical.

LEPOMIS, 459.

kk. Lower pharyngeals broad and concave, especially in the adult; teeth

more or less blunt and paved. EUPOMOTIS, 460.

MICROPTERIN.TE :

cc. Body comparatively elongate, the depth in the adult about % the length; dorsal fin

low, deeply emarginate, with 10 spines; mouth large; caudal lunate.

MlCROPTERUS, 461.

450. POMOXIS, Rafinesque.

(CRAPPIBS.)

Pomoxis, RAFINESQTTE, Amer. Month. Mag., 1818, 41, (annularis).

Pomoxys, HOLBROOK, Ichth. South Carolina, 29, 1860, (change of spelling).

nyperistius, GILL, Amer. Journ. Sci. and Arts, 1864, 92, (hexacanlhm= carolinensis).

Body more or less elongate, strongly compressed, the snout projecting.
Mouth large, oblique ; maxillary broad, with a well-developed supple-
mental bone. Teeth on vomer, palatines, entopterygoids, and tongue.
Lower pharyngeals narrow, with sharp teeth. Gill rakers long and slen-

der, numerous. Opercle emarginate ; preopercle and preorbital finely

serrated. Scales large, feebly ctenoid. Fins large, the anal larger than

dorsal, of 6 spines and about 17 rays ;
dorsal with 6 to 8 graduated spines,

the spinous dorsal shorter than the soft part ;
caudal fin emarginate ; pec-

torals rounded or obtusely pointed, with 15 or 16 rays, the upper longest.
Ventrals close together, each with a strong spine. Branchiostegals 7.

Lateral line complete, the tubes straight and extending at least on the

anterior half at the exposed surface of the scale. Posterior processes of

the premaxillaries not extending to the frontals
; supraoccipital and

parietal crest very strong produced forward on the frontals to between the

orbits; vertebras 18+ 15= 33. (TTW/ZC, opercle; o^, sharp; the opercle

ending in two flat points instead of an "
ear-flap.")

a. Dorsal spines 6, rarely 5; anal fin plain; profile of head more strongly Shaped' than in

sparoides. ANNULARIS, 1381.

oa. Dorsal spines 7, rarely 8; anal fin strongly reticulated. SPABOIDES, 1382.
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1381. POMOXIS ANNULARIS,* Rafinesque.

(CRAPPIE; BACHELOR; NEW LIGHT; CAMPBELLITE ; SAC-A-LAIT; CRAPET.)

Head 3
; depth 2

; eye large, 4, reaching past pupil. D. VI, 15
;
A. VI,

18
;
scales 36 to 48. Body elongate. Head long, the profile more or less

strongly S'8uaPe(lj owing to the projecting snout, depressed occipital

region, and very prominent thickened antedorsal area. Mouth very wide.

Scales on cheeks in 4 or 5 rows. Color silvery olive, mottled with dark

green, the dark marks chiefly on the upper part of the body and having
a tendency to form narrow vertical bars

;
dorsal and caudal fins marked

with green ;
anal fin pale, nearly plain. Fins very high, but lower than

in Pomoxis sparoides. Length 12 inches. Very variable. Middle United

States from the Great Lakes south to Texas and west to Kansas and

.Nebraska; generally common, especially in sluggish waters, in ponds, and

bayous ;
it strongly resembles its equally abundant congener, but the two

do not intergrade so far as we have seen, (annularis, having rings.)

Pomoxis annularis, RAFINESQUE, Amer. Month. Mag., 1818, 41, Falls of the Ohio River;

BOLLMAN, Review of the Centrarchidse, 560, pi. 68, fig. 3,1892; JOKDAN & GILBERT, Synopsis,

464, 1883.

Cichla storeria, KIRTLAND, Report Zool. Ohio, 191, 1838, Ohio River.

Promoxis nitidus, GIHARD, Proc. Ac. Nat.Sci. Phila., 1857, 200, Houston River, Kentucky.

Pomoxys brevicauda, GILL, Proc. Ac. Nat. Sci. Phila., 1865, 64, North Grand River, Missouri.

Pomoxys intermedius, GILL, Proc. Ac. Nat. Sci. Phila., 1865,64, no locality.

Pomoxys protacanthus, GILL, Proc. Ac. Nat. Sci. Phila., 1865, 66, Tarboro, North Carolina.

1382. POMOXIS SPAROIDES (LacSpede).

(CALICO BASS ;
GRASS BASS ;

BARFISH
;
STRAWBERRY BASS.)

Head 3
; depth 2. D. VII or VIII, 15

;
A. VI, 17 or 18 ; scales 40 to 45,

6 rows on cheek. Body oblong, elevated, much compressed. Head long,

its profile not strongly S-shaped, the projection of the snout and ante-

dorsal region and the depression over the eye being less marked than in

Pomoxis annularis. Mouth smaller than in P. annularis, the maxillary

reaching about to the posterior edge of pupil, the mandible shorter than

pectorals. Fins very high ;
anal higher than dorsal, its height 4-5 times

in length of body. Color silvery olive, mottled with clear olive green,

the dark mottlings gathered in irregular small bunches, and covering
the whole body ;

vertical fins with dark olive reticulations surrounding

pale spots ;
the anal marked like the dorsal

;
a dusky opercular spot.

Length 12 inches. Great Lakes and Upper Mississippi Valley to New Jer-

sey, and southward to Florida, Louisiana, and Texas ; chiefly in lowland

streams and lakes, abundant ;
a handsome fish, valued as food; it frequents

chiefly cold and. clear waters, being rarely seen in muddy bayous, (crcapos,

Sparus] adof, resemblance.)

Labrus sparoides, LACE>EDE, Hist. Nat. Poiss., in, 517, 1802, South Carolina.

Cantharus nigromaculatus, LE SUEUR MS., in CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 88,

1829, Wabash River.

CentrarcJms hexacantkus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vn, 459, 1831, Charleston,

South Carolina.

*This perfectly well-marked species is confounded with Pomoxis sparoides by Dr. Boulenger.
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Hyperistius carolinensis GILL, Amer. Journ. Sci. and Arts., 1864, 93, South Carolina.

Pomoxys sparoides JORDAN & GILBERT, Synopsis, 465, 1883; BOULENGER, Cat., i, 7.

Pomoxis sparoides, BOLLMAN, L c., 559, pi. 68, fig. 2.

451. CENTRARCHUS, Cuvier & Valenciennes.

(ROUND BASS.)

Cenlrarchus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 84, 1829, (irideus).

Eucentrarchus, GILL, Amer. Jour. Sci. and Arts, 1864, 93, (irideus).

Body short and deep, compressed. Mouth moderate, the lower jaw the

longer ; maxillary with a well-developed supplemental bone. Teeth on

vomer, palatines, entopterygoids, ectopterygoids, and tongue. Opercle

emarginate behind. Gill rakers setiform, very long, finely dentate, in

large number (20 to 30 below angle of arch). Fins large; the dorsal and

anal fins about equal in extent, the soft portion of the latter longest and

most posterior, the 2 fins being obliquely opposed ;
dorsal fin with the

spinous part longer than the soft part, of about 12 spines, which are not

rapidly graduated ;
anal fin with about 8 spines. Scales large, not strongly

ctenoid. Lateral line complete, the tubes straight and occupying at

least half of the exposed surface of the scales. Posterior processes of

the premaxillaries extending nearly to the frontals; frontals posteriorly
with a transverse ridge, connecting the parietal and supraoccipital crests,

which are very strong and extend forward to between the orbits. t Vertebrae

15 + 16 := 31. (KEVTPOV, spine; apxfa, anus, from the development of the

anal spines.)

1383. CENTRARCHUS MACROPTERUS (LACEPEDE).

(ROUND SUNFISH
; FLIER.)

Head 2| to 3
; depth 11 to 2

; eye large, 3i to 4 in head. D. XI to XIII,
12 to 14

;
A. VII or VIII, 15; scales large, 5 or 6-38 to 45-15, 4 to 6 rows

on cheeks. Body ovate, strongly compressed ;
head small

;
snout short,

shorter than eye; mouth small, oblique; maxillary reaching posterior

border of pupil ; lingual teeth in 2 patches ; opercular spot narrow, much

higher than long ;
dorsal high, longest spine If in head; pectorals and

ventrals long, reaching anal, ventral spines extending past anus to fin.

Gill rakers x -f- 30. Green, with series of dark brown spots on sides below

lateral line, forming interrupted longitudinal lines
;
a dark spot below

eye; soft dorsal and anal reticulated; young with a black ocellus at

base of soft dorsal. Lowland streams and bayous from Virginia south-

ward to Florida and Louisiana
;
northward in the Mississippi valley to

southern Illinois
; locally abundant in clear waters; a handsome fish, rarely

exceeding 6 inches in length, (/m/cpof , long ; Trrep'ov, fin.)

Labrusmacropterus, LACEPEDE, Hist. Nat. Poiss., in, 447, 1802, Charleston, South Carolina.
Lahrus irideus, LACEPEDE, Hist. Nat. Poiss., in, 716, 1802, Charleston, South Carolina.

Centrarchus macropterus, JORDAN & GILBERT, Synopsis, 463, 1883; BOLLMAN, I.e., 558, pi. 68, fig. 1;

BOULENGEU, Cat., I, 8.
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452. ACANTHARCHUS, Gill.

Acantharchug, GTtt, Amer. Journ. Sci. and Arts, 1864, 92, (pomotis).

Body oblong, robust, not much compressed or elevated. Mouth* not

very large, the broad maxillary with a well-developed supplemental bone
;

lower jaw projecting. Teeth on vomer, palatines, pterygoids, and tongue ;

lingual teeth in a single patch ; pharyngeal teeth sharp. Gill ra-kers few,
rather long and strong. Opercle emarginate ; preopercle entire. Scales

cycloid, large. Lateral line complete. Dorsal spines usually 11
;
anal

spines 5
;
caudal fin rounded behind. Close to Ambloplites, differing chiefly

in the rounded caudal. One species known. (uKavda, spine ; apxh, anus.)

1884. ACANTHARCHUS POMOTIS (Baird).

(MUD SUNFISH.)

Head 2| ; depth 2
; eye not very large, 3$ to 4 in head. D. XI or XII,

10 or 11; A. V, 10; scales 6-43-12, about 5 rows on cheek. Body oblong,

moderately compressed. Snout short. Mouth wide, the gape short
;
the

maxillary reaching posterior part of orbit; lingual teeth in 1 patch.
About 5 gill rakers besides rudiments. Dorsal spines low, the longest
about as long as from snout to middle of pupil. Pectoral If in head.

Color very dark greenish ; body usually with 5 rather indistinct blackish

longitudinal bands along the sides
;
cheeks with dark bands, which run

nearly parallel, the lowest passing across the maxillary around the front

part of the lower jaw ;
fins plain dusky ;

a black opercular spot. Length
6 inches. Southern New York to South Carolina, in sluggish streams near

the coast; locally common, especially in the Delaware River; a small

species of little value as food. (Pomotis, the sunfish, a synonym ofLepomis.)

Centrarchus pomotis, BAIRD, Ninth Smithson. Report, 325, 1854, New Jersey; New York;

(Coll. Baird); GUNTHER, Cat., i, 256, 1859.

Acanttiarchns pomoti*, JORDAN & GILBERT, Synopsis, 469, 1883; BOLLMAN, I. c., 563, pi. 70, fig. 1.

Amblopliles pomotis, BOULENGER, Cat., i, 11.

453. AMBLOPLITES, Rafinesque.

(ROCK BASS.)

Ambl-plites, RAFINESQUE, Irtith. Oh., 33, 1820, (ichthdoides rupestris),

Body oblong, moderately elevated, compressed. Mouth large, the

broad maxillary with a well-developed supplemental bone; lower jaw
projecting. Teeth on vomer, palatines, tongue, entopterygoids, and

ectopterygoids ; lingual teeth in a single patch ; pharyngeal teeth sharp.

Branchiostegals 6. Opercle ending in 2 flat points ; preopercle serrate at

its angle ;
other membrane bones chiefly entire. Gill rakers rather long

and strong, dentate, less than 10 in number, developed only on the lower

portion of the arch. Scales large, somewhat ctenoid ; lateral line com-

plete, the tubes occupying at least the anterior half of the surface of the

scale. Dorsal fin much more developed than the anal fin, with 10 or 11
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rather low spines ;
anal spines normally 6

; pectorals obtusely pointed
with 14 or 15 rays, the upper longest. Caudal fin emarginate. (dju/fttif ,

blunt; OTT/UTT/C-, armature.)

1385. AMBLOPLITES RUPESTRIS (Rafinesque).

(COMMON ROCK BASS; RED-EYE; GOGGLE-EYE.)

Head 2| ; depth 2-2i ; eye very large, 3i in head. D. XI, 10
;
A. VI, 10

;

scales about 5-39-12, 6 to 8 rows on cheeks. Coeca 7. Vertebrae 14 + 18.

Body oblong, moderately compressed. Head large, the profile little

depressed above the eye. Mouth large, the maxillary extending to oppo-
site posterior part of pupil ; lingual teeth in 1 patch. Gill rakers few,
7 to 10, developed on lower part of arch

; preopercle serrate near its angle.
Color olive green, brassy-tinged, with much dark mottling ;

the young
irregularly barred and blotched with black, the adult with a dark spot
on each scale, these forming interrupted black stripes ;

a black opercular

spot ;
dark mottlings on the soft dorsal, anal, and caudal. Length 12

inches. Vermont to Great Lake region and Manitoba, south to Louis-

iana
; very abundant west of the Alleghanies ;

a gamy fish, valued as

food, (rupestris, living among rocks.)

Bodianus rupestris, RAFINESQUE, Am. Monthly Mag., 1817, 120, Lakes of New York, Ver-

mont, and Canada.
Ichthelis erythrops, RAFINESQUE, Ichth. Ohiensis, 29, 1820, Ohio River.

Lepomis ichtheloides, RAFINESQUE, Ichth. Ohiensis, 32, 1820, Ohio River.

Gichlasenea, LE SUEUR, Jour. Ac. Nat. Sci. Phila., 1822, 214, Lake Ontario.

Centrarchus penlacanthus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 88, 1829, Wabash
River.

Cenlrarchus seneus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 84, 1829.

Ambloplites rupestris, JORDAN & GILBERT, Synopsis, 466, 1883; BOLLMAN, I. c., 561, pi. 69, fig. 2;

BOULENGER. Cat., I, 10.

Represented in the Roanoke River, east of the Alleghanies, by an

isolated colony,

1385a. AMBLOPLITES RUPESTRIS CAVIFRONS, Cope.

Scales on cheek minute and embedded, wholly invisible over most of

the area
; profile concave over the eyes. Differing in no other particular

from Ambloplites rupestris. Roanoke River, Virginia, (cavus, concave;

/rows, forehead.)

Ambloplites cavifrons, COPE, Jour. Ac. Nat. Sci. Phila., 1868, 217, Roanoke River, (Coll. Cope.)

Ambloplites rupestris cavifrons, BOLLMAN, I. c., 561.

454. ARCHOPLITES, Gill.

Archoplites, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 165, (interruptus).

Body oblong, compressed, the back elevated. Mouth large, oblique,
the broad maxillary with a well-developed supplemental bone. Teeth on
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jaws, vomer, palatines, tongue, ectopterygoids, and entopterygoids ;
lin-

gual teeth in 2 patches ; pharyugeal teeth pointed. Gill rakers long
and strong, compressed, numerous, about 20 in number, some of them on
the upper portion of the arch. Brauchiostegals 7. Operculum emargi-

nate, the lower point much the larger, striate, the ridges terminating in

small spines; preopercle, interopercle, subopercle, suborbital, and pre-
orbital with their inferior edges conspicuously serrate

;
deutaries and

preopercle with large muciferous depressions or pits. Dorsal fin with
about 13 spines; anal usually with 7 spines. Caudal emarginate. Scales

strongly ctenoid. California. (ap^of, anus
; oTrAm/f, armature.)

1386. AKCHOPLITES 1NTERRUPTUS (Girard).

(SACRAMENTO PERCH.)

Head 2f ; depth 2ij eye very large, 4 to 5 in head. D. XII or XIII, 10;

A. VI or VII, 10
;
scales about 7-40 to 51-14, about 8 series on cheek.

Body oblong, ovate, compressed, the back considerably elevated ante-

riorly, depressed over the eye, the snout projecting at an angle. Mouth

terminal, very large, the maxillary very broad, extending beyond pupil.

Dorsal spines rather low, strong; anal spines similar; pectoral short,

barely reaching anal. Color blackish above, sides silvery, with about 7

vertical blackish bars, irregular in form and position and more or less

interrupted ; body sometimes almost wholly black
;
sometimes brassy ;

a black opercular spot ;
fins nearly plain. Length 1 to 2 feet. Sacra-

mento and San Joaquin rivers and tributary lakes; abundant; the only
fresh-water Percoid west of the Rocky Mountains; an excellent food-

fish, now being exterminated by the carp and catfish, which infest its

spawning grounds, (interruptus , interrupted.)

Centrarclius interruptus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 129, San Joaquin and Sac-

ramento rivers. (Colls. Drs. Heermann and Newberry.)

Gentrarckus maculosus, AYRES, Proc. Cal. Ac. Nat. Sci., j, 1854, 8, Sacramento River.

Ambloplites interruptus, GIRARD, Pac. B. R. Surv., x, 10, pi. 2, figs. 1-4, 1858; BOULENGER, Cat., i, 12.

Archoplites interniptus, JORDAN & GILBERT, Synopsis, 466, 1883; Bollman, 560, pi. 69, fig. 1.

455. CH^ENOBRYTTUS, Gill.

(WARMOUTHS.)

Chsenobri/ttus, GILL, Amer. Journ. Sci. Arts, 92, 1864, (mdanops gidosus).

Glossoplites, JORDAN, Manual of Vertebrates, Ed. i, 223, 1876, (melanops).

This genus has the general form and dentition of Ambloplites with

the convex opercle, 10 dorsal and 3 anal spines of Lepomis. Preopercle
entire. Branchiostegals 6. Caudal fin emarginate. Scales weakly
ctenoid. Vertebras 13-f- 16=29. Posterior processes of the premaxil-
laries extending nearly to the frontals

;
frontals posteriorly with a

transverse ridge connecting the parietal and supraoccipital crest, which
are very strong, (xaivu, to yawn ; Bryttus, i. e. Lepomis.)
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1387. CHjENOBIlYTTUS GULOSUS (Cuvier & Valenciennes).

(WARMOTJTH ; GOGGLE-EYE.)

Head 2fc to 2
; depth 2 to 2i ; eye 4 to 4|. D. X, 9 or 10

;
A. Ill, 8 or

9
;
scales 6-40 to 46-11 or 12

;
37 to 42 pores ;

6 to 8 rows on cheek. Body

heavy, deep, more elongate than in Lcpomis ;
head large, snout about

equal to eye ;
mouth large, maxillary reaching posterior border of eye;

opercular spot about as large as eye. Dorsal spines low, longest reach-

ing to middle of pupil from tip of snout; pectoral not reaching origin of

anal fin
;
ventrals nearly reaching anus, ventral spine about 2 in distance

between origin of ventral and anus. Gill rakers 8 or 9 besides rudi-

ments. Dark olive-green, clouded with darker, usually with red or blue,

and brassy ;
a dusky spot on each scale more or less distinct

;
vertical

fins mottled with dusky ;
a faint spot on last rays of dorsal, bordered by

paler ;
3 oblique dusky or reddish bars radiating from eye ; belly yellow-

ish or brassy. Length 8 to 10 inches. Eastern United States from the

Great Lakes to Carolina and Texas and west to Kansas and Iowa. Chiefly
west or south of the Alleghanies ;

common in South Carolina. A very
voracious species, variable in form and color, (gulosus, large-mouthed.)

Pomotis gnlosus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 498, L829, Lake Pontchartrain
and lagoons about New Orleans.

Centrarchus viridis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vn, 460, 1831, Charleston,
South Carolina.

Calliurus punctulatus, AGASSIZ, Amer. Jour. Sci. and Arts. 1854, 300, Huntsville, Alabama.
Calliurus floridensis, HOLBROOK, Jour. Ac. Nat. Sci. Phila., 1855, 53, St. Johns River, Florida.
Galliums melanops, GIRARD, Proc. Ac. Nat. Sci. Phila., 1857, 200, Leon and Medina rivers,

and Dry and San Pedro creeks, Texas.

Lepomis charijbdis, COPE, Jour. Ac. Nat. Sci. Phila., 1868, 224, Texas.

Lepomis gillii, COPE, Jour. Ac. Nat. Sci. Phila., 1868, 225, James River, Virginia.
Chienobryttus antistius, McKAY, Proc. U. S. Nat. Mus., 1881, 88, Lake Michigan, at Chicago;

(Coll. Jordan); specimens with dorsal spines a little more anterior than usual; JORDAN &
GILBERT, Synopsis, 467, 1883.

Gh&nobryttus gulosus, JORDAN & GILBERT, Synopsis, 468 1883; BOLLMAN, I. c., 562, pi. 69, fig. 3;

BOULENGER, Cat., I, 13.

456. ENNEACANTHUS,* Gill.

Enneacanthus, GILL, Amer. Jour. Sci. and Arts. 92, 1864, (obesus).

Hemioplites, COPE, Jour. Ac. Nat. Sci. Phila., 1868, 218, (simulans= gloriosus).

Copelandia, JORDAN, Proc. Ac. Nat. Sci. Phila., 1877, 56, (eriarcha).

Body rather short and deep, compressed. Mouth small; the supple-
mental maxillary bone well developed. Teeth on vomer and palatines,

* Concerning this genus McKay remarks: "This genus, Enneacanthus, Gill, as understood by
me, includes llemioplites and Copelandia. The genus Hemioplites was based by Cope on the pres-
ence of 8 spines in the dorsal fin and 4 in the anal. I learn from Professor Jordan's notes that

Cope's original type of Hemioplites simulans has really 9 spines in the dorsal. Dr. Edward J.

Nolan, who has recently examined the specimen, also informs me that there are 9 spines in the
dorsal. In a collection of young specimens of Enneacanthus margarotis from Virginia, which I
have examined in the National Museum, there are several specimens with the fin formula D. 9,
A. 4, several with the formula D. 10, A. 4, and the remainder with the formula D. 9, A. 3. That
is, some of these specimens, all collected at the same time and evidently of the same species,were Enneacanthus margarotis, others were Hemioplites simulans, and the remainder would repre-
sent a second species of Copelandia. In 120 specimens of Enneacanthus margarotis, examined byme the results were as follows: 13 specimens with D. 8, A. 3; 89 specimens with D. 9, A 3; 9
specimens with D. 10, A. 3; 5 specimens with D. 10, A. 4; 4 specimens with D. 9, A. 4. In the
examination of 53 specimens of Enneacanthus obesus the following results were obtained 4
specimens with D. 8, A. 3; 46 specimens with D. 9, A. 3; 2 specimens with D. 10, A. 3; 1 specimen
with D. 10, A. 4." McKay, Proc. U. S, Nat. Mus., 1881, 92.
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none on the tongue. Opercle ending behind in 2 flat points, with a

dermal border. Preopercle entire. Scales rather large, the lateral line

sometimes interrupted. Gill rakers short, 9 or 10 below angle of arch.

Dorsal fin continuous, normally with 9 spines ;
anal fin smaller than the

dorsal, with 3 spines; caudal fin convex behind. Branchiostegals 6.

Species of small size and bright coloration, intermediate between Lepomis
and Centrarchus. Abnormal variations in the number of dorsal and anal

spines have given rise to the nominal genera Hemioplites and Copelandia.

(wea, nine; uKavtia, spine.)

a. Opercular spot large, more than half eye; sides with 5 to 8 distinct vertical black bars.

OBESUS, 1388.

aa. Opercular spot smaller than half eye; body with the crossbars narrower and less distinct,

usually disappeai'ing with age; male with head, body, and vertical fltis with round

sky-blue spots; female duller with lower fins and larger faint spots. GLORIOSUS, 1389.

1388. ENNEACANTHUS OBESUS (Baird).

Head 2
; depth U J eye 3 in head. D. IX, 10

;
A. Ill, 10

;
scales 4-32-10,

the pores developed usually on about 20 scales, but sometimes on nearly
all of them. Body oblong, ovate, elliptical. Scales large, little crowded.

Gill rakers x-f-9or 10. Dorsal spines 2 in head, as long as from snout

to posterior margin of eye ; anal fin large ;
ventral spine not reaching vent,

its first ray not reachingthe base ofthe last anal spine ;
caudal fin moderate,

about as long as from snout to middle of opercle; opercular spot rather

large, more than half the size of eye, velvet black, bordered with purple.

Cheeks with 4 rows of scales. Color olivaceous, with 5 to 8 well-defined

blackish cross bars, not disappearing with age; spots on body and fins

purplish or golden ;
cheek with lines and spots ;

a dark bar below eye.

Length 3 inches. Charles River, Massachusetts, to Florida
;
abundant in

sluggish streams near the coast j usually larger in size and duller in color

than the next, the two closely related but apparently not intergrading.

(obesus, fat.)

Pomotis obesus, BAIBD, Ninth Smithson. Report, 1854, 324, Beesley Point, New Jersey. (Coll.

Baird.)

Brytlus fasciatus, HOLBROOK, Jour. Ac. Nat. Sci. Phila., 1855,51, St. Johns River, Florida;

GUNTHER, Cat., i, 260, 1859.

Pomotis guttatus, MORRIS, Proc. Ac. Nat. Sci. Phila., 1859, 3, Delaware River, Philadelphia.

Enneacantlius obesus, JORDAN & GILBERT, Synopsis, 470, 1883; BOLLMAN, I. c., 564.

Apomotis obesut, BOULENQER, Cat., I, 19.

1389. ENNEACANTHUS GLORIOSUS (Holbrook).

Head 2f ; depth 2; eye 3i in head. D. IX, 10
;
A. Ill, 9 (occasionally

D. X, or A. IV, in abnormal specimens, these often abundant in

certain streams); scales 3-30-9. Body comparatively elongate. Mouth

moderate, very oblique, the maxillary reaching just past front of orbit.

Dorsal spines medium ;
soft rays in the males somewhat elevated, reach-

ing to or beyond ( var. pinniger) the base of the caudal
;
the longest soft

ray as long as from snout to front of opercle, or (var. pinniger} as long as

head
;
fins in females all lower ; pectoral fin reaching nearly to middle of

F . N . A. 64
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aiial. Gill rakers x -\- 9 or 10. Lateral line usually, but not always, com-

plete. Color dark olive; young with traces of narrow vertical, darker
bars

;
ear flap small, with a blue border and a pearly spot in front

;
a dark

bar about width of pupil extending obliquely downward below eye ;

sides of head, whole body and vertical fins, in the males, with round

bright blue spots arranged in irregular rows, these spots most distinct on
the cheeks and opercles and on the lower part of the sides

;
females duller,

with larger and fainter spots more regular in position ;
a dark bar below

eye. Length 2f inches. New Jersey to Florida, in clear, sluggish

streams; a beautiful little fish, (gloriosus, glorious).

Bryttns gloriosm, HOLBROOK, Jour. Ac. Nat. Sci. Phila., 1855, 51, Cooper River, South Caro-
lina.

Hemioplites simulans, COPE, Jour. Ac. Nat. Sci. Phila., 1868, 218, Tuckahoe Creek, near

Richmond, Virginia. (Coll. Cope.)

Enneacatithus pinniger, JORDAN, Bull, x, U. S. Nat. Mus., 27, 1877, Tar River, Kinston, North
Carolina; specimens with bright colors and very high fins; probably not worthy of varietal

distinction.

Enneacanthus margarotis, GILL & JOBDAN, Bull, x, U. S. Nat. Mus., 28, 1877, Beesley Point,
New Jersey.

? Copelandia* criarcha, JORDAN, Proc. Ac. Nat. Sci. Phila., 1878, 56, type specimen received from
Dr. Philo K. Hoy, said to be from Menomonee River, near Milwaukee, Wisconsin;
this is probably an error, and the specimens really came from New Jersey.

Enneacanthus simulans, JORDAN & GILBERT, Synopsis, 470, 1883.

Enneacanlhus gloriosus, BOLLMAN, Z. c., 564.

Enneacanthus eriarchus, JORDAN & GILBERT, Synopsis, 469, 1883; BOLLMAN, I. c., 564.

457. MESOGONISTIUS,t Gill.

(BANDED SUNFISHES.)

Mesogonistius, GILL, Arner. Jour. Sci. and Arts., 1864, 92, (chsetodon).

Body short and deep, compressed. Mouth small. Teeth present on
vomer and palatines, none on the tongue ; supplemental maxillary bone
small. Gill rakers rather strong, dentate. Opercle ending in two flat

points, with a dermal border
; preopercle entire. Scales large. Dorsal

with 10 spines ;
outline of the fin angulated, the middle spines being much

longer than some of the posterior ones
;
anal fin much smaller than the

dorsal, with 3 spines: caudal fin posteriorly rounded
; pectoral obtusely

pointed, the upper rays longest. Size small, (/utaof, middle; yuvia, angle;

ioriov, sail.)

* Enneacanthus eriarchus (Jordan):
Dorsal X, 7; anal IV, 8; scales 33. Ventral spine reaching anal. Olivaceous; vertical fins

with round, pale spots. Only two specimens known; the original type, purporting to be from
Milwaukee, Wisconsin, another from Tabo Creek, Missouri. Both these specimens were received
from Dr. P. R. Hoy. There is no doubt a confusion of localities, and probably both came from
Delaware River, perhaps from Dr. Abbott's collection. This is especially probable, as a
specimen of Stolephorus brownii was found in the same collection, also attributed to Milwaukee.

fDr. Boulenger unites this genus and Enneacanthus with Apomolis. In our judgment Apomotis
is scarcely distinct from Lepomis, with which genus Mesogonistius and Enneacanthus have no very
close affinities.
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1390. MESOGONISTIUS CH.ETODON (Baird).

(BLACK-BANDED SUNFISH.)

Head 3; depth 1|; eye large, 3 in head. D. X. 10; A. Ill, 12
j
scales

4-28-10. Body suborbicular, compressed. Head moderate, the profile

nearly concurrent with the dorsal curve. Mouth very small, the maxil-

lary reaching nearly to the eye. Cheeks with 3 or 4 rows of scales. Fins
rather large ;

dorsal fin high in front, the middle portion depressed. Gill

rakers short, x + 10 or 11. Pectoral H in head
;
fourth dorsal spine 2 to

2i. Lateral line continuous. Coloration clouded straw color, the sides

with 6 to 8 conspicuous but rather irregular black vertical bars, the first

through the eye, the second in front of pectorals, interrupted on the oper-

culum, the third at the front of the dorsal covering the membrane of the

first 3 spines and forming a medial black stripe on each ventral fin, the

fourth at front of soft dorsal, the fifth opposite its last ray, the last at

the base of the caudal; black opercular spot, with a crescent-shaped paler
center

;
fins mottled. Length 4 inches. New Jersey to Maryland, in

sluggish streams. A very handsome little fish
; locally abundant, but very

narrow in its range. (Chcetodon, a genus of marine fishes, with similar

cross bands.)

rnn>tis clisetodon, BAIRD, Ninth Smithson. Report, 1854, 324, Cedar Swamp Creek, New Jer-

sey; (Coll. Baird.) GUNTHER, Cat., i, 263, 1859.

Mesogonistius chselodon, JORDAN & GILBERT, Synopsis, 471, 1883; BOLLMAN, I. t1

., 665.

Apomolis chsetodon, BOULENGER, Cat., I, 19.

458. APOMOTIS, Rafinesque.

Apomolis, RAFINESQUE, Journal de Physique, etc., Paris, 420, 1819, (cyanellus).

Telipomis, RAFINESQUE, Ichth. Ohiensis, 27, 1820, (cyanellus).

Rrytlu*, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vn, 461, 1831, (punctatws).

Calliurus, GIRARD, U. S. Mex. Bound. Surv., Ichth., 5, 1859, (not of RAFINESQUE).

This genus is very close to Lepomis, from which it differs only in the

development of the supplementary maxillary bone, which becomes rudi-

mentary or wanting in the adult of Lepomis. The mouth is largest in the

species in which this bone is best developed. Lower pharyngeals narrow,
with acute teeth; gill rakers well developed, long and stiff; pectoral

bluntish, shorter than head
;
scales moderate, 43 to 50. Species widely dis-

tributed in American waters, similar in habit to the species of Lepomw.

(a, without; 7rtJ/ua, opercle ; oif, ear.)

. Body oblong, the depth 2% to 2% in length; dorsal with a more or less distinct black spot

at base of last soft rays; opercular spot margined with bright colors, the black confined

to bony part; scales 45 to 55; supplemental maxillary well developed.
CYANELLUS, 1391.

aa. Body short and deep, the depth about 2 in length.

b. Scales 40 to 40; opercular spot as large as eye, margined above and below.

c. Eye 4% to 5 in head; body not covered with brown spots.

d. Color dusky olive, with some red and bluish, a faint spot at base of last dorsal

rays. ISCHYRUS, 1392.

dd. Color plain olive; no spots on the fins. PHENAX, 1393.
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cc. Eye 3% to 3% in head; color olive, usually with many dark bronze spots like fly

specks scattered over the body; no black spot on last rays of dorsal and anal.

PUNCTATUS, 1394.

bb. Scales large, 33 to 35; color green, with darker bars; dorsal fin usually with a black

ocellated spot at base of last rays. SYMMETRICUS, 1395.

1391. APOMOTIS CYANELLTJS (Rafinesque).

(BLUE-SPOTTED SUNFISH ;
GREEN SUNFISH ;

LITTLE BED-EYE.)

Head 3
; depth 2|. D. X, 11 ;

A. Ill, 9 ; scales small, 6 or 7-45 to 55-16
;

40 to 48 pores ;
8 rows on cheek. Body oblong, rather elongate, becoming

short and deep with age ; moderately compressed. Head large, with pro-

jecting snout. Mouth rather large, the maxillary broad and flat, with a

small supplemental bone, reaching nearly to middle of eye; lower

jaw projecting. Dorsal spines quite low, the highest scarcely longer than

snout, 3 to 4 in head in the adult, longer in the young. Opercular spot

small, less than eye, broadly margined with bronze, the black confined to

the bony part. Gill rakers moderate, x -f- 13. Pectoral short, not reach-

ing anal, !- in head
;
ventrals not reaching vent. Color variable, the

prevailing shade green with a strong brassy luster on sides, which becomes

nearly yellow below
;
each scale usually with a sky-blue spot and more or

less of gilt edging, giving an appearance of pale lateral streaks
;
besides

these marks, dusky or obscure vertical bars are often present, and the

sides are sprinkled with dark dots
;
vertical fins marked with blue or

green, the anal usually edged in front with pale orange ; usually a con-

spicuous black spot on posterior base of dorsal and anal, these often obso-

lete
;
iris red

;
cheeks with narrow blue stripes. Length 7 inches. Very

variable. Great Lake region to Mexico
; very abundant from Ohio south-

westward to the Rio Grande; ascending small brooks; not found east of

the Alleghanies. (/cwveof, blue.)

Lepomis cyanellus, RAFINESQUE, Journ. de Physique, 1819, 420, Ohio River; JORDAN & GILBERT,

Synopsis, 474, 1883; BOLLMAN, 1. c., 569; EVERMANN & KENDALL, Bull. U. S. Fish Comm.,
xii, 1892 (1894), 111.

Iclhelis melanops, RAFINESQUE, Ichth. Ohiensis, 28, 1820, Ohio River.

Pomotis longulus, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 391, Otter Creek, Arkansas;

(Coll. Capt. Geo. B. McClellan).

Calliurus diaphanus, GIRARD, Proc. Ac. Nat. Sci. Phila., 200, 1857, Rio Blanco, Texas.
Calliurus formosus, GIRARD, Proc. Ac. Nat. Sci. Phila., 200, 1857, Arkansas.
CalUurus microps, GIRARD, Proc. Ac. Nat. Sci. Phila., 200, 1857, Rio Blanco, Texas.
Calliurus murinus,* GIRARD, Proc. Ac. Nat. Sci. Phila., 200, 1857, Texas; (Type, No. 415).

Bryttm signifer, GIRARD, Proc. Ac. Nat. Sci. Phila., 201, 1857, Rio Medina, Texas.

Bryttus mineopas, COPE, Proc. Ac. Nat. Sci. Phila., 84, 1865, Whittlesey Lake, Minnesota.
Calliurus longulus, GIRARD, Kept. U. S. Mex. Bound. Surv., Ichth., 5, pi. iv, figs. 1-4, 18^9.

Apomotis cyanellus, BOULENGER, Cat., i,21.

*The specimens called Calliurus murinus by Girard are uoarly all the ordinary cyanellus. One
of them (No. 415, U. S. N. M.) differs somewhat and has been regarded by McKay as a distinct

species, thus described:

Apomotis murinus (Girard): Head 2jj; depth 3. D. X, 10; A. Ill, 9; scales 7-42-15. Body elongate,
somewhat compressed, the form precisely as in Apomotis cijanellus. Mouth rather large; maxil-
lary about reaching front of eye; teeth on vomer and front of palatines. Gill rakers moderate,
9 or 10 developed. Supplemental maxillary scarcely appreciable. Eye equal to iuterorbital
width. Cheeks with 7 rows of scales. Spinous dorsal rather high, the longest spine about as
long as from tip of snout to pupil; pectorals short, scarcely reaching vent. Scalessmall, reduced
on breast. Dark greenish; a black spot on dorsal as in A. cyanellus. Characters from No. 415,
U. S. Nat. Mus., from Texas; definite locality not known, (murinus, like a mouse, Mus.)
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1892. APOMOTIS ISCHYRUS (Jordan & Nelson).

Head 2j; depth 2& ; eye 4| iu head, smaller than opercular spot. D. IX
or X, 12

;
A. Ill, 9 or 10. Scales 5-46-14, 6 rows on cheek. Form of Lepomis

2>aUi(liin. Body robust, rather elevated; month wide, the maxillaries

reaching middle of orbit
; supplemental maxillary bone well developed.

Palatine teeth present. Occiput prominent; top of head flat and short,

forming an angle with the descending profile. Fins high ; dorsal spines
rather low and strong, the longest equal to distance from tip of snout to

middle of orbit
; opercular flap large, entirely surrounded by a broad

pale edge. Gill rakers long. Color in spirits dusky olive, mottled with

orange and blue; cheeks with broad, faint blue bands; a dusky spot on
dorsal and anal behind

; belly and lower fins coppery yellow ;
lower jaw

and lower parts of head leaden blue. Length 7 inches. Upper Missis-

sippi Valley ; rare, known only from western Illinois, (laxvpbc, robust.)

Lepiapomus iscliynis, JORDAN & NELSON, Bull. U. S. Nat. Mus., x, 25, 1877, Illinois River;

(Coll. S. A. Forbes).

Lepomis iscliyrus, JORDAN & GILBERT, Synopsis, 474, 1883; BOLLMAN, I. c., 50.

1393. APOMOTIS PHENAX (Cope & Jordan).

Head 2 (3 without flap); depth 2
; eye small, 5

;
snout 4f . D. X, 10

;

A. II [, 9; scales 7-44-12,7 rows on cheek. Form of Lepomis pallidus,

Body rather short and deep ;
snout short, projecting, forming an angle

over the eye. Mouth moderate, the lower jaw slightly the longer, the

maxillary reaching pupil ;
the supplemental bone strong ; opercular spot

larger than eye. Gill rakers very long. Dorsal spines short and strong,
the longest as long as from snout to middle of eye; pectorals long j

soft

dorsal high ;
anal higher. Color in spirits nearly plain olive green ;

no

black spot on dorsal or anal. Length 6 inches. Beesley Point, New Jer-

sey ; only two specimens known (in Coll. Ac. Nat. Sci. Phila.). These

specimens are referred by Bollmau to Apomotis ischyrus, on the supposi-

tion of error in locality. We have recently been permitted* to examine

the types of A. phenax. It seems to differ from A. iscliyrus in the some-

what smaller eye, the smaller and less bony opercular flap, and in the

coloration. Both ischyrus and phenax are well separated from cyanellus,

but both are near punctatua, and more material is needed to fix the status

of each. (0evdf, deceptive, having the maxillary of Apomotis cyanellus

and the form of Lepomis pallidus. )

Apomolis phenax, COPE & JORDAN, Bull. U. S. Nat. Mus., x, 26, 1877, Beesley Point, New
Jersey ; locality possibly erroneous.

Ijepomis plienax, JORDAN & GILBERT, Synopsis, 474, 1883.

1394. APOMOTIS PUNCTATUS (Cuvier & Valenciennes).

Head 3; depth 1|; eye large, 3| to 4 in head. D. X, 11; A. Ill, 10;

scales 6-40 to 45-13; pores 38 to 40
;
7 rows on cheek. Body deep, com-

pressed, the profile steep; an angle above the eye. Mouth moderate;

* Through the kindness of Dr. Edward J. Nolan of the Philadelphia Academy.
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maxillary reaching past anterior margin of eye ; supplemental maxillary

present, small
; palatine teeth present. Gill rakers rather long, stiff, and

strong, x + 8 or 9. Opercular flap small, short, and deep ;
shorter than

eye. Dorsal spines high, the middle ones highest and nearly half head, as

long as snout and orbit
; pectoral H to \\ in head, ventral reaching anal.

Olivaceous, with numerous small deep brown spots, smaller than pin-

heads, resembling flyspecks ;
most distinct on lower part of the sides,

where they form lines along the rows of scales, and on the opercles;

sometimes they cover the whole body ; spots rarely obsolete
;
fins plain

dusky. Length 6 inches. A handsome species, known at sight by the

peculiar coloration. South Carolina to Florida, in lowland streams. Not
rare, (punctatus, spotted. )

Brytius punctatus, CUVIEK & VALENCIENNES, Hist. Nat. Poiss., vn, 462, 1831, Charleston, South
Carolina.

Eryttus reticulalus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., 4C3, 1831, Charleston, South

Carolina,

Lepomis apiatus, COPE, Proc. Amer. Philos. Soc., 1877, 65, Volusia, Florida.

Lepomis punctatus, JORDAN & GILBERT, Synopsis, 476, 1883.

Apomotis punctatus, BOULENGER, Cat., i, 23.

1895. APOMOTIS SIMMETRICUS (Forbes).

Head 2f ; depth 2J; eye 3f ;
snout 4. D. X, 10; A. Ill, 9; scales

6-35-10
;
tubes developed on 14 scales only ;

5 rows on cheek. Body
rather short and deep, the back evenly arched, a slight depression above

eye; caudal peduncle stout, its least depth nearly i length of head.

Mouth small, oblique, the maxillary reaching to vertical of eye ; supple-
mental maxillary bone present; opercular process f diameter of eye,

flexible margin narrow, the black not confined to the bony part.

Lower pharyngeals broad, broader than in somewhat larger specimens of

Eupomolis gibbosus, the teeth bluntly conic
; gill rakers long and slender,

the longest more than half diameter of eye. Lateral line gently

arched, incomplete. Fins moderate
; longest dorsal spine equal to dis-

tance from tip of snout to posterior edge of pupil ;
soft dorsal higher, its

longest ray half length of head
; pectorals long, 1 in head, reaching

third anal spine ;
ventrals short, scarcely reaching anal, or nearly twice

in head
;
anal size of soft dorsal. Coloration in alcohol : Base of each

scale on upper parts of body and along sides brown, outer margin pale,
the general appearance resulting being that of 12 or 13 longitudinal rows
of brown spots, 4 of which lie above the lateral line

;
on the caudal

peduncle the spots are less regular; all parts of the body, including fins

as well, covered thickly with small coifee-colored specks, the head and
breast being especially thickly covered

; tips of the ventral fins black
;

no black spot on dorsal or anal and no blue lines on cheek. Length 3

inches. Mississippi Valley, Illinois to Louisiana and Texas; a pretty
little fish, not rare southward in lowland streams

;
here described from

specimens collected by Evermann and Gurley at Houston, Texas. It

shows affinities with Eupomotis. (symmetricus, a word improperly assumed
as the antecedent of our symmetrical, for which the Greek is
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Lepomis symmetricn*, FORBKS, in JORDAN \' GII.HEUT, Synopsis, 473, 1883, Illinois River, (Coll.

Forbes); BOLLMAN, I.
t-., 571; EVERMANN & KENDALL, Bull. U. S. Fish Comm., xn, 1892

(1894), 111, pi. xxxii, fig. 2.

Apomolixxi/itnm'triciix, Bori.ENCKii, Cut., i, '21,

459. LEPOMIS, Rafmesque.

(SUNFISHES.)

Lepomis, RAFINESQXTE, Journ. do Physique, 402, 1819, (cmrilns).

1'ontntix, llAriNEsoi-K, Journ. do Physique, 402, 181!), (imrilnx); the name transferred by CUVIER
to the group of which v>ilj<iris(

=-
gibbosus) is type.

Ichtlielis, RAFINESQUE, Ichth. Ohiensis, 27, 1820, (anrUus); HOI.BROOK, Ichth. S. Carolina, i, 12,

I860.

Heliopcrca, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, (1877), 335, (pallidus).

Kricltiirta, JORDAN, in Klippart's Kept. Fish. Comm. Ohio, 1876 (1877), 48, slip for Helioperca,

uncorrected in proof, (pallidm).

Xeiiotu, JORDAN, Proc. Ac. Nat. Sci. Phila., 1877, 76, (fallax).

Li-piopomus, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1877, 316, (emendation of Lepomis).

Body oblong or ovate, more or less compressed, the back in the adult

somewhat elevated. Mouth moderate or small, the jaws about equal;

maxillary narrow, the supplemental bone reduced to a mere rudiment or

altogether wanting. Teeth on vomer, and usually on palatines ;
none on

tongue or pterygoids ;
lower pharyngeals narrow, the teeth spherical or

paved, all or nearly all sharp, few or none of them conical. Gill rakers

mostly short; preoperculum entire
; operculum ending behind in a con-

vex flap, black in color, which in some species becomes greatly developed
with age. Branchiostegals 6. Scales moderate. Dorsal fin continuous,
with 10 spines ;

anal with 3 spines ;
caudal fin emarginate ; pectorals

long or short
;

vertebrae usually 13 -f 16 or 17 = 29 or 30. Coloration

brilliant, but evanescent. A large genus, one of the most difficult in

our fish fauna in which to distinguish species. The form of body, devel-

opment of ear flap, and height of spines vary with age and condition,
while the general appearance and the numbers of fin rays and scales are

essentially the same in all. Several attempts have been made to subdi-

vide the group,* but the characters used, drawn from the pharyngeals,

gill rakers, palatine teeth, and pectoral fins are themselves subject to

variation, changing or disappearing by degrees without marked gaps.
The following analytical key, based largely on work of McKay, Bollman,
and Boulenger, will generally serve to identify adult examples ; only by
careful comparison, aided by long experience, can young individuals be

distinguished. As to the difficulty of defining the genera of sunfishes,

McKay has the following pertinent remarks: "This genus (Lepomis)

as understood by me, includes Apomotis, Xenotis, Bryttus, Helioperca,

Xystroplites, and Eupomotis of authors. Apomotis has been separated
from Lepomis on account of the large size of "the supplemental max-

illary. On careful comparison this is found to be scarcely larger than

* Dr. Boulenger divides Lepomis and Eupomotis as here understood into genera, thus denned :

a. Supplemental maxillary absent or reduced to a slight rudiment; pectoral fin obtuse.
LEPOMIS.

cut. Supplemental maxillary absent; pectoral fin acutely pointed. EUPOMOTIS.
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in one or two other species of Lepomis. It disappears by degrees, bat

seems to exist in all the species, though sometimes so small as to be

inappreciable. I have even found it present in large specimens of

L. pallidus. Its presence in the species is only a character of degree,

therefore not generic. Till the group has been more fully studied

Xenotis was supposed to contain a large number of species, and was

separated from Lepomis principally for convenience sake, and on the

slight character of the feeble gill rakers. By a comparison of a very

large series of the alleged species from Professor Jordan's collection I

have come to the conclusion that they are all forms of a single species.

The gill rakers are usually rather more feeble than in the rest of the

species of Lepomis, but this again is a question of degree. Bryttus has

been distinguished from Lepomis by the presence of palatine teeth. This

is also a character of degree, and is subject to the most perfect gradation.
I have found it impossible to retain Xystroplites and Eupomotis also, as

there is complete gradation in the character of the pharyngeals between

Lepomis proper and Xystroplites and again between Xystroplites and Eupo-

motis, both as to the width and form of the bones themselves and the form

of the teeth." (McKay, Proc. U. S. Nat. Mus., 1881, p. 88.) (leiric, scale;

7T<iv/a, operculum, a character supposed to distinguish the genus from

Sparus.)

a. Pectoral fins short, obtuse, not reaching beyond front of anal, considerably shorter than

head; dorsal spines low.

LEPOMIS:

b. Gill rakers shortish, but rather firm, x + 8 or 9; palatine teeth present.

c. Opercular flap in adult very long, but narrow; scales 43 to 48; longest dorsal spines

about 3 in head; some bluish stripes on head; belly red in adult.

AURITUS, 1396.

cc. Opercular flap short and broad; scales 36 to 40; longest dorsal spines about half

head; sides with rows of red spots. MINIATUS, 1397.

XENOTIS (^evb?, strange; ovs, ear):

bb. Gill rakers very soft and weak, x + 8 or 9; palatine teeth obsolete, so far as known.

(I. Dorsal spines rather long, about half head; sides with rows of bronze spots; scales

34 to 41. GARMANI, 1398.

dd. Dorsal spines short, about 3 in head in adult; opercular spot in adult very long
and broad, variously shorter in young; colors brilliant, excessively variable;

scales 36 to 45. MEGALOTIS, 1399.

HELIOPERCA (^Aios, sun; 7repx), perch):

aa. Pectoral fins more or less pointed, not much, if any, shorter than head, and reaching to

or beyond front of anal; gill rakers rather long, slender, and firm, x + 11 to 13.

e. Scales very large, about 35 (33 to 39) in lateral line.

/. Opercular spot short, wholly surrounded by a red margin; mucous pores on head

large; sides with conspicuous red spots; dorsal spines moderate, the longest not

quite half head. HUMILIS, 1400.

/. Opercular spot plain black; body without red spots, but with some bluish bands.

HAPLOGNATHUS, 1401.

ee. Scales moderate or small; mucous pores small; dorsal spines high, the longest half

head.

g. Dorsal fin without black at base of its last rays; opercular flap shortish
;
sides with

chain-like cross bands. MACROCHIRUS, 1402.

gg. Dorsal and anal fine each with a large black blotch at base of posterior rays; oper-

cular flap large, but not long; no red spots, the colors often brilliant but not

varied. PALLIDUS, 1403.
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Subgenus LEPOMIS.

1896. LEPOMIS AURITUS (Linnaeus).

(YELLOW BELLY
;
REDBREAST BREAM.)

Head (without flap) 2| to 3
; depth 2 to 2i ; eye 4 to 4} in head. D. X,

11 or 12; A. Ill, 8 to 10; scales 6-43 to 48-15, 40 to 45 pores; 7 rows of

scales on cheek
;
scales on breast very small. Body elongate, not much

elevated. Snout moderately prominent. Mouth rather large, oblique,

the maxillary reaching past front of eye. Palatine teeth few, rather

large. Gill rakers quite short, x + 8 or 9, not much longer than in Lepo-

mis megalolis, but stiff and rough, set wide apart, diminishing in size

from the angle forward. Opercular flap very long (longer in the adult

than on any other of the sunfishes except Lepomis megalotis), narrow,

usually not wider 'than the eye; in the young the flap is variously

shorter, but always narrow
;
lower margin of flap usually pale. Dorsal

spines rather low, the longest 3 in head; pectoral 1 to H in head.

Color olive ; belly largely orange red
;
scales on the sides with reddish

spots on a bluish ground ;
vertical fins chiefly orange or yellowish ;

head

usually with bluish stripes, especially in front of eye, most distinct

in adult
;
fins becoming dusky in spirits ;

no dusky blotch on last rays of

dorsal and anal. Length 8 inches. Maine to Louisiana
;
abundant in

all streams east of the Alleghanies ;
the typical form above described

chiefly northward, (auritus, eared.)

Labrus auritus, LINNAEUS, Syst. Nat., Ed. x, 1758, 283, Philadelphia.

Brytlm unicolor, CUVIER & VALENCIENNES, Hist. Nat. Poiss., VH, 464, 1831, Philadelphia and

Charleston.

Pomotus rubricauda, STOKER, Jour. Boston Soc. Nat. Hist., 1842, 177, Concord, New Hamp-
shire. (Coll. E. S. Hoar.)

Lepomis ophthalmicw, COPE, Jour. Ac. Nat. Sci. Phila., 1868, 233, Roanoke River, Virginia.

Lepomis auritus, elongatus and mystacalis, JORDAN & GILBERT, Synopsis, 475 and 477, 1883.

Lepomis auritus, BOLLMAN, I. c., 573; BOULENGER, Cat., i, 24.

Represented southward, from Virginia to Louisiana by

1396a. LEPOMIS AURITUS SOLIS (Cuvier & Valenciennes).

Scales on cheeks larger, in 5 or 6 rows
;
scales on breast large. A

dusky blotch on last rays of dorsal. Very abundant in coastwise

streams, passing into the typical form northward, (solis, of the sun.)

Pomotis solis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vii, 468, 1831, Lake Pontchartrain,

Louisiana ;
in part.

Pomotis elongatus, HOLBBOOK, Jour. Ac. Nat. Sci. Phila., 1855, 47, pi. 5, fig. I, St. Johns River,

Florida.

Lepomis mystacalis* COPE, Proc. Amer. Philos. Soc., 1877, 66, East Florida.

*'Lepomis mystacalis (Cope}: Head 3%; depth 2. Eye large, 3% in head. D. X, 12; A. Ill, 12;

scales 7-51-15. Body deep, compressed. Dorsal spines robust, little shorter than the soft rays;

paired fins long; maxillary extending somewhat beyond front of orbit; 4 rows of scales on

cheeks; opercular spot short, without border. Gill rakers slender. Dusky, sides silvery, with

irregular, short, dark, vertical bars; a pale band from mouth across preopercle, a dark line

below this, then a silvery band; lower parts and most of vertical fins yellow. East Florida.

Cope.
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1397. LEPOMIS MINIATUS,* Jordan.

Head 2f; depth 2i; eye large, 3| in head. D. X, 10; A. Ill, 9; scales

4_40-11, 4 rows on cheek. Body oblong and somewhat regularly ellipti-

cal. Mouth rather large. Opercular flap short and broad, entirely black

or dark green. Gill rakers stout but not very short. Palatine teeth

present. Dorsal spines rather long, as long as from tip of snout to pos-

terior edge of pupil ; pectorals long. Sides of male with about 14 rows

of red spots, those of the lower rows very bright in life
;
middle of side

with a few scales with black spots, and some black on scales under the

pectorals; belly orange, with red spots. Length 6 inches. Mississippi

Valley and southward in lowland streams
;
common about New Orleans,

ranging from Texas eastward to Indian River, (miniatus, scarlet.)

Lepomis miniatus, JORDAN, Bull, x, U. S. Nat. Mus., 26, 1877, Tangipahoa River, Louisiana;

(Coll. T. H. Bean); JORDAN & GILBERT, Synopsis, 476, 1883.

Subgenus XENOTIS, Jordan.

1398. LEPOMIS GABMANI, Forbes.

Head 2; depth 2. Eye large. D. X, 10 or 11; A. Ill, 8 to 10; scales

5-34 to 41-14, 5 rows on cheek. Body rather deep; mouth moderate;

maxillary not reaching front of pupil ; longest dorsal spinjB about half

head. Gill rakers short and flexible. Dusky olive, sides with rows of

bronze spots, 1 on each scale, 7 rows below lateral line
;
head with blue;

opercular flap large, f diameter of eye. Length 4 inches. Perhaps not

distinct from Lepomis miniatus. (Named for Professor Harrison Garman,
now of the University of Kentucky, at Lexington.)

Lepomis (jarmani, FORBES, Bull. 111. Lab. Nat. Hist., 135, January, 1885, Little Fox River, at

Phillipstown, and Wabash River and Drew Pond, at Carmi, Illinois; (Coll.

Forbes); Bouleoger, Cat., I, 27.

1399. LEPOMIS ME6ALOTIS (Baflnesque).

(LONG-EARED SUNFISH.)

Head without flap, 3 in length ; depth If to 2| ; eye 3| to 4 in head.

D. X, 10 to 12
;
A. Ill, 8 to 10

;
scales 5-36 to 45-14

; pores 31 to 40, about
5 rows on cheek. Body short and deep, compressed, the back very

strongly arched in adult, the profile very steep, usually forming an angle
above eye, but sometimes full and convex. Mouth small, oblique, the

premaxillary rather below the eye, the maxillary extending to opposite
middle of eye. Gill rakers very short and soft, weaker than in any other

species, x + 8 or 9. Dorsal spines very low, the longest little longer than
the snout, 3 in head. Pectoral H to 1 in head. Opercular flap in the

adult very long and broad, with a broad or narrow pale blue or red mar-

gin, the margin sometimes very broad, sometimes almost wanting ; theflap
half or more longer than the eye in the adult, much shorter in the young,

*This is probably a distinct species; not the young of auritus, as Bollman and Boulenger have
regarded it.
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its development subject to great variation. Color, brilliant blue and

orange ;
the back chiefly blue

;
the belly entirely orange, the orange on

the sides in spots, the blue in wavy, vertical streaks
; lips blue

;
cheeks

orange, with bright blue stripes; blue stripes before eye; iris red; soft

parts of vertical fins with the rays blue and the membranes orange ;
ven-

trals dusky. Length 8 inches. Michigan to Minnesota, South Carolina,
and southwest to the Rio Grande; very abundant in most streams,

especially in clear brooks. One of our most brightly colored fishes.

Extremely variable; the young are often elliptical in form, and the size

at which the characteristic ear flap is developed varies greatly with dif-

ferent individuals. We have thus far failed to distinguish any tangible
varieties. Some southern specimens have the ear flap longer (fallax}}

some northern ones have the scales rather larger (inscriptus), or the margin
of the ear flap broader than usual (peltastes), or wanting altogether

(lythrochloris) ;
others (aureolus) are bright golden with the flap short;

some southern specimens (breviceps) have a dusky spot on the last rays of

dorsal
;

still others (marglnatus) have the ear flap bordered with green.
These characters gradually disappear on examination of a large series.

great ; ov<; ,
ear. )

Ichthelis megalotis, RAFINESQUE, Ichth. Oh., 29, 1820, Ohio River.

Pomotis nitida, KIRTLAND, Bost. Journ. Nat. Hist., 472, 1842, Ohio.

Pomotis breviceps, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 309, Otter Creek, Arkan-
sas. (Coll. Capt. Geo. B. McClellan.)

Pomotis fallax, BAIBD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 24, Elm Creek, Texas.

(Coll. John H. Clark.)

Pomotis convexifrons, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 24, Rio Cibolo, Texas.

(Coll. Clark.)

Pomotis nefaslus, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 24, Rio Cibolo and Salado

Creek, Texas. (Coll. Clark.)

Pomotis sangmnolentus, AGASSIZ, Amer. Jour. Sci. and Arts, 1854, 302, Huntsville, Alabama.

Pomolis inscriptus, AGASSIZ, Amer. Jour. Sci. and Arts, 1854, 302, Huntsville, Alabama.

Pomotis bombifrons,* AGASSIZ, Araer. Jour. Sci. and Arts, 1854, 303, Huntsville, Alabama.

Pomotis marginatus, Holbrook,f Jour. Ac. Nat. Sci. Phila., 1855,49, St. Johns River, Florida.

Pomotis popeii, GIRARD, Pacific R. R. Survey, x, 26, 1858, headwaters of Colorado River,

Texas. (Coll. Capt. Pope.)

Lepomis peltastes, COPE, Proc. Amer. Phil. Soc., 1870, 453, Huron River, Michigan. (Coll.

Prof. A. Winchell.)

Xenotis lythrochloris, JORDAN, Ann. N. Y. Lye. Nat. Hist., 376, 1877, Wabash River.

Xenotis aureolux, JORDAN, Ann. N. Y. Lye. Nat. Hist., 376, 1877, Wabash River.

Lepomis megalotis, JORDAN & GILBERT, Synopsis, 477, 1883; BOULENGER, Cat., i, 26.

* Lepomis bombifrons (Agassiz): Head 2%; depth 2%. D. X, ;
A. Ill, ;

scales 5-?-ll.

Body rather short and deep, with the profile very steep and the back very much arched, the

greatest depth of the body being over the opercles; opercular flap very small, unmargined.
Eye large ;

a slight angle in front of the eye. Gill rakers unknown. Mouth moderate, placed
very low; the premaxillaries entirely below the eye; maxillary extending hack to the middle of

the pupil. Dorsal spines moderate, the last ones somewhat shortened. Anal fin large, pectorals
and ventrals reaching anal. Scales of cheek in 5 rows. Light brown; fins pale, unspotted.
Scales of belly and sides dotted with golden orange. Length 4 inches. Tennessee River; this

account taken from the original description and from a tracing of a drawing received from
Richard Bliss. Agassiz.

f Lepomis .naryinatxs (Holhrook): Head 3; depth 2. D. IX or X, 12; A. Ill, 10. Body short

and deep; snout shorter than diameter of eye; maxillary reaching orbit; paired fins rather

long. Color dark olive with darker vertical bars; head and body with numerous bluish-green
spots; opercular flap bordered with green. St. Johns River, Florida. Holbrook.
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Subgenus HELIOPERCA, Jordan.

1400. LEPOMIS HUMILIS (Girard).

(RED-SPOTTED SUNFISH.)

Head 2f to 3
; depth 2* to 2| ; eye large, 3 to 3| in head. D. X, 10 or 11

;

A. Ill, 8 or 9
;
scales 5-34 (33 to 39)-ll ; pores 25 to 32, about 5 rows on

cheek. Body oblong. Scales large. Spines rather high. Profiles not very

steep. Mucous pores on head very large; opercular flap rather long,

broad, with a very broad red margin, which entirely surrounds the black.

Longest dorsal spine not quite half head
; pectoral a little shorter than

head. Gill rakers rather long, blunt, x -f 9 to 11, well developed. Bluish,
with conspicuous greenish spots and mottlings posteriorly; sides with

many conspicuous round, salmon-red spots, usually a faint black spot on
last rays of dorsal

; belly and lower fins red. Length 4 inches. Ohio and

Kentucky to the Dakotas, Kansas ,
and Texas

; locally abundant, especially
in sandy streams of the Lower Missouri basin

;
a small, highly-colored

species, (humilis, humble.)

Eryttus humilis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1857, 201, Sugar Loaf Creek, Arkansas.

Bryttus oculatus,* COPE, Jour. Ac. Nat. Sci. Phila., 1865, 83, Lake Whittlesey, Minnesota.

Lepomis anagattinus, COPE, Jour. Ac. Nat. Sci. Phila., 1868, 221, Leavenworth, Kansas.

Lepomis humilis, JORDAN & GILBERT, Synopsis, 479, 1883; EVERMANN & Cox, Report U. S. Fish

Comin., xv, in, 1893 (1895).

Eupomotis humilis, BOULENGER, Cat., i, 30.

1401. LEPOMIS HAPLOGNATHUS, Cope.

Head (without flap) 3i ; depth 2f ; eye 3| in head without flap, equal to

the nearly flat iuterorbital space. D. X, 11; A. Ill, 9; scales 6-35-14 or

15, 6 rows on cheek. Form oval. Dorsal and ventral outlines subequally
convex. Lower lip more prominent, maxillary bone reaching anterior

line of orbit, lower pharyngeals narrow, with conical teeth
; gill rakers

obtuse, rather stout; no supplementary maxillary bone nor palatine
teeth. Pectorals not described

;
ventrals barely reaching anal

;
extremi-

ties of soft dorsal and anal of the same length, and falling far short of base

of caudal. Caudal notched at middle, the lobes beveled at the free bor-

ders. Opercular flap rather long. Color olivaceous, yellowish below, a

blue band crossing the preorbital bone above, and another following the

premaxillary border and passing along the inferior border of the orbit
;

below this another blue line crosses the cheek. Other blue bands have
been obscured by the alcohol

; flap plain black. Length of type 4 inches.

Monterey, Nuevo Leon. The most southern of the group to which it

belongs, and, the first known from Mexican waters. (Cope.) (avrAoof,

simple; yvdftof, jaw.)

Lepomis haplognathus, COPE, Proc. Amer. Philos. Soc., 1884 (1885), 168, Monterey, Nuevo Leon.

(Coll. Cope.)

* Lepomis oculatus (Cope): Similar to Lt-pomis humilis, but the body deeper, the caudal pedun-
cle and fin forming but % of length. Head short; opercular flap long, with a black spot as

large as eye, surrounded by a broad, pale margin; body without red spots. Depth 2%. Scales
5-32-11. Length 3 inches. Minnesota. Cope.
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1402. LEPOMIS MACROCHIRUS, Rafinesque.

Head 3; depth 2; eye 3f to 4 in head. D. X, 12
;
A. 111,10; scales

about 6-42-15, about 7 rows on cheek. Body rather elongate, the head
somewhat acute. Pectoral fins pointed, as long as head, reaching beyond
ventrals to anal. Gill rakers rather long and slender, strongly toothed,
x -f- 11. Longest dorsal spine about half head. Supplemental bone minute.

Bright steel blue, with many bronze orange spots, which cover nearly the

whole surface, so arranged that the ground color forms a series of vertical

chain-like bars, very conspicuous in life; vertical fins mottled with bronze

and usually more or less edged with pale orange; sometimes a faint black

dorsal spot ;
no distinct blue stripes on cheek, but the sides of the head

shaded with purplish. Opercular flap small, black, margined with pale.

Length 5 inches. Ohio Valley and southwestward to Arkansas and Ken-

tucky ; rare; a small, handsome species, (//a^pof, large; #/>, hand.)

Lepomis macrochira, RAFINESQUE, Journ. de Physique, 420, 1819, Ohio River
; Licking River;

JORDAN & GILBERT, Synopsis, 475, 1883; BOLLMAN, /. c., 572.

Lepomods nephelus, COPE, Journ. Amer. Philos. Soc., 1868, 222, Kiskiminitas River, western

Pennsylvania.

Eupomotis macrochirus, BOULENGER, Cat., I, 30.

1403. LEPOMIS PALLIDUS (Mitchill).

(BLUE-GILL ;
BLUE BBEAM

;
BLUE SUNFISH

;
COPPER-NOSED BREAM

; DOLLARDEE.)

Head 3 (2| to 3i); depth 2 (If to 2J); eye 3| to 4 in head. D. X, 11 or

12
;
A. Ill, 10 to 12

;
scales 7-43 to 52- 16, 40 to 50 pores, 5 rows of scales

on cheek. Body comparatively short and deep, compressed ;
the young

slender, the adult nearly orbicular. Caudal peduncle rather slender.

Head not large, the projecting snout usually forming an angle above eye.

Mouth quite small, oblique, the jaws about equal, the maxillary barely

reaching the front of the eye. Opercular flap very short in the young;
in the adult rather long and wide, without pale edge. Gill rakers moder-

ately long, nearly terete, bent slightly downward, about x -f- 11 to 13.

Dorsal spines strong and high, the longest about half head, usually longer
than snout and eye ;

ventral fins reaching anal
; pectorals very long, usu-

ally longer than head, reaching past base of anal spines. Olive green ;

adults dark
; young more or less silvery, with a purple luster in life

;
sides

with undulating, often chain-like, transverse greenish bars, which become

obsolete in the adult
;
no blue stripes on cheeks

;
a diffuse black blotch at

base of posterior rays of dorsal and anal, often obscure in young ;
no rod

on fins
; very old specimens often with the belly coppery red. Length 12

inches. Great Lakes to Florida and the Rio Grande
; very abundant

;
one

of our most widely distributed and variable species ;
found in all quiet

streams throughout its range, and often brought into the markets; a good

pan-fish. (palUdus, pale.)

Labnis pallidus, MITCHILL, Trans. Lit. & Phil. Soc., N. Y., 1815, 407, New York; misprinted

palladus.

Lepomis appendix, MITCHILL, Amer. Month. Mag., 1818, 247, New York.

Pomotis incisor, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vn, 466, 1831, New Orleans.

Pomoiis gibbosus, CUVIER & VALENCIENNES,' Hist. Nat. Poiss., vn, 467, 1831, Charleston.
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Pomotis speciosus, BAIRD & GIRABD, Proc. Ac. Nat. Sci. Phila., 1864, 24, Brownsville, Texas.
Pomotis obscurus, AGASSIZ, Amer. Jour. Sci. and Arts, 1854, 302, Huntsville, Alabama (speci-

mens deeply colored, almost black.)

Pomotis luna, GIRARD, Proc. Ac. Nat. Sci. Phila., 1857, 201, Fort Snelling, Minnesota.

Lepomis longispinis, COPE, Proc. Ac. Nat. Sci. Phila., 1865, 83, Leavenworth, Kansas.

Lepomis ardesiacus, COPE, Journ. Ac. Nat. Sci. Phila., 1868, 222, Kiskiminitas River, Penn-

sylvania.
Lepomispurpurescens, COPE, Proc. Amer. Philos. Soc., 1870, 454, Yadkin River, North Carolina.

Lepomis pallidm, GILL & JORDAN, Field and Forest, 1877, 190; JORDAN & GILBERT, Synopsis, 479,

1883, and of most recent writers.

Eupomolis paliidus, BOULENGER, Cat., i, 29.

460. EUPOMOTIS, Gill & Jordan.

Pomotis, HOLBROOK, Icth. S. Carolina, I, 6, 1860, (not of RAFINESQUE).

Eupomolis, GILL & JORDAN, Field and Forest, 1877, 190, (aureus).

Xystroplites, JORDAN MS. in COPE, Proc. Amer. Philos. Soc., xvn, 67, 1878, (gillii).

This genus, as understood by us, is very closely related to Lepomis,

differing only in the blunter and more pavement-like teeth of the lower

pharyngeal bones. These bones are, in typical species^ broad and con-

cave, especially in the adult. There is considerable variation among the

species, and it is possible that this division can not be maintained. Most
of the species have long pectoral fins, the supplemental maxillary lost

or very much reduced, and the opercular flap always with an orange

patch on its lower posterior portion. Gill rakers various, usually short.

The retention of this genus is possibly justified by convenience, but

neither the longer pectorals nor the blunt pharyngeals separate it sharply
from Lepomis, with which it has been united by McKay, Bollman, and
Jordan & Gilbert. (et>, well; TTW/^O, opercle ; ovs, ear; or rather, ev, gen-
uine Pomotis, sunfish. )

XYSTROPLITES (bvvrpov, scraper; oTrAmjs, armature, from the gill rakers of the typical species):
a. Pectorals shorter than head, not extending beyond tips of ventrals; scales small, about 42;

gill rakers rather long; coloration plain. PALLIDUS, 1404.

EUPOMOTIS:

aa. Pectorals longer than head, extending to beyond front of anal; gill rakers moderate or

short; opercular flap orange on its lower posterior portion.
6. Cheeks without marked blue or orange spots or lines.

c. Scales large, 34 to 39; opercular flap smaller than eye, its margin blood-red in

male. HEROS, 1405.

cc. Scales moderate, 42 to 44; opercular flap broad, with a very broad orange or

whitish margin.
d. Cheeks with 5 rows of scales; color chiefly greenish. HOLBROOKI, 1406.

dd. Cheeks with 6 or 7 rows of scales. EURYORUS, 1407.

bb. Cheeks with wavy blue lines; sides of body profusely spotted with orange; scales about

47; dorsal spines not very low; opercular flap large, its lower posterior border

always scarlet. GIBBOSUS, 1408.

Submenus XYSTROPLITES, Jordan.

1404. EUPOMOTIS PALLIDUS,* (Agaasiz).

Head 2| ; depth 2| ; eye 4
J
snout 3

;
scales 8-42-12, 5 rows on cheek.

D. X, 10
;
A. Ill, 9. Body elongate, rather deep mesially . Caudal pedun-

* " This species resembles Pomotis incisor (Lepomis pallidm) in the outline of the body, the nature
and coloration of the scales, and in the size and form of the fins, but it differs greatly from it by
its large mouth, the free extremity of the upper jaws reaching the vertical line of the middle of
the eye, by the presence of teeth upon the palate, and by the ventral fins being placed immedi-
ately under the pectorals. The black opercular appendage, which is very short, has a narrow
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cle rather elongate. Snout projecting, forming an angle above eye.
Mouth wide, the lower jaw projecting; maxillary reaching just past front

of pupil. Eye as long as opercular flap ; flap moderate, broad, with a

very wide pale edge below and behind. Dorsal spines moderate, as long
as snout and half of orbit; pectoral short, reaching tips of ventrals.

Lower pharyngeal teeth blunt, almost paved. Light olive, uniform in

spirits ;
traces of dusky mottlings on last rays of dorsal and anal. Length

7 inches. Georgia to Texas
;
not common, but few specimens known.

(pallidus, pale.)

Pomotis pallidus, AGASSIZ, Amer. Jour. Sci. Arts, 1854, 303 (name preoccupied in Lepomis by
Labrus pallidus, MITCHILL, but not in Eupomolis.

Brtjtius albulus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1857, 200, Rio Blanco, Texas
; (Type, 421).

Xijsiropliles gillii, JORDAN, Bull, x, U. S. Nat. Mus., 24, 1877, "Garden Key, Florida"

(undoubtedly an error, as there is no fresh water stream or pond on the island of Garden

Key).

Lepomis albulus, JORDAN & GILBERT, Synopsis, 481, 1883; BOLLMAN, I. c., 575.

Lepomis Urns, McKAY, Proc. U. S. Nat. Mus., 1881, 89, (after Pomotis pallidus, Agassiz).

Subgenus EUPOMOTIS.

1405. EUPOMOTIS HEROS (Baird & Girard).

Head 2* to 3
; depth 2 to 2g ; eye 3 to 4fc; snout 3* to 4. D. X, 11

;
A.

Ill, 11
;
scales 4-34 to 39-13, 4 rows on cheek. Appearance of Lepomis

pallidus. Body robust, moderately elongate, dorsal and ventral outlines

about equally curved
;
head rather large, the projecting snout forming a

considerable angle above the eye. Mouth rather wide, oblique, the

maxillary reaching slightly past front of eye. Longest dorsal reaching

past posterior border of pupil ; pectorals reaching beyond middle of anal
;

ventral spine 1 to 1J- in distance between origin of ventrals and anus.

Opercular flap smaller than eye, smaller than in E. holbrooki, much as in

E. gibbosus. Gill rakers short and not very stiff. Pharyngeal teeth

paved ;
the pharyngeal teeth not so blunt as in E. holbrooki or in E. gibbo-

sus. Life colors dark greenish above, gradually becoming brassy toward
the belly, which is light brassy; opercular spot greenish black, the flap
with a broad, blood-red border in the male, plain in the female; no spot
on dorsal or anal fin. Southern Indiana to Florida and the Rio Grande

basin, in lowland streams; rather rare. (#pwc, hero
;
Heros is the name

of a genus of Cichlidw, which these fishes resemble.)

Pomotis heros, BAIRD & GIRARD,* Proc. Ac. Nat. Sci. Phila., March, 1854, 25. Rio Cibolo,
Texas.

orange border behind; there is a black spot at the base of the posterior rays of the dorsal; both
dorsal and anal are marked by 1 or 2 dark stripes; the caudal is crossed by several dotted vertical

lines; there are 8 or 9 dusky bars across the sides between the head and tail. This species bears
the same relation to Pomotis that I'otuo.ris bears to the true Centrarchus in the size of the mouth
and form of the body, and I have no doubt it will some day become the type of a distinct genus."
(Agassiz.) Tennessee River, at Huntsville, Alabama. We are informed by Mr. Richard Bliss

that the types of this species have the pharyngeals paved. Since these pages have been put in

type we have received from Mr. Samuel Garman a description of Agassi/'s type which leaves
little doubt of its identity with the present species. It has: Head '2%; depth VJL D. X, 1<>; A.
Ill, 10. Scales .">-:?f>-13. Pectoral shorter than head barely reaching front of anal; mouth large,
with projecting snout, the maxillary nearly reaching middle of pupil; last rays of dorsal and
anal dusky above base.
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Pomotis notatus* AQASSIZ, Amer. Journ. Sci. and Arts, March, 1854, 302, Huntsville,

Alabama.

Lepomis notattis, JORDAN & GILBERT, Synopsis, 482, 1883.

Lepomis Jieros, JORDAN & GILBERT, Synopsis, 480, 1883; BOLLMAN, 1. c., 575.

Eupomotis heros, BOULENGER, Cat., i, 32.

1406. EUPOMOTIS HOLBROOKI (Cuvier & Valenciennes).

Head 3 to 3i; depth 2 to 2i ; eye 4 in head, as long as snout. D. X, 10 to

12; A. Ill, 9 to 11
;
scales 6-44 or 45-15, 43 pores, 5 rows on cheek. Body

robust, elevated, the snout rather produced; maxillary reaching front of

orbit; preopercle slightly denticulate. Dorsal fin high, the spines about

as high as the soft rays, the longest half head
; pectoral fins very long,

long as head. Gill rakers moderate, obtuse, strongly toothed, x -f- 10.

Opercular flap short, broad, with a broad orange margin below and

behind. No palatine teeth
;
lower pharyngeals broad

;
the teeth large,

with subspherical crowns. Dusky olive, silvery below
;
throat yellow ;

fins dark, with yellowish rays ;
no black dorsal spot. Length 10 inches.

Virginia to Florida; abundant in lowland streams. (Named for Dr.

John Edwards Holbrook, of Charleston, author of the excellent Ichthy-

ology of South Carolina.)

Pomotis holbrooki, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vn, 466, 1831, Charleston,

South Carolina.

Pomotis sjiedosus, HOLBROOK, Jour. Ac. Nat. Sci. Phila., 1855, 48, pi. 5, fig. 2, St. Johns

River, Florida.

Pomotis microlophus, GUNTHER, Cat., i, 264, 1859, St. Johns River, Florida; after Holbrook.

Xystroplites longimanus,\ COPE, Proc. Amer. Philos. Soc., 1877, 66, Volusia and Bay Port,

Florida.

Lepomis holbrookii, JORDAN & GILBERT, Synopsis, 482, 1883; BOLLMAN, I. c., 576.

Eupomolis holbrookii, BOULENGER, Cat., i, 31.

1407. EUPOMOTIS EUBTOBUS (McKay).

Head 3f; dopth 2|. D. X,ll; A. 111,10; scales 6-43-14, 6 or 7 rows on

cheek. Body very robust, compressed ;
form nearly oval

;
dorsal outline

more convex than ventral; profile steep, convex. Mouth oblique, small;

maxillary reaching front of eye. Outer teeth stronger than others
;
teeth

on front of palatines. Lower pharyngeals with the rather long posterior

spur turned up, stoutish; the inner angle rounded, somewhat obtuse.

* We do not know which of these two names, heros and notatus, has priority. We give prefer-
ence to heros as a less conventional name and as already most widely accepted.

t Xystroplites longimamts, Cope, is thus described: "Body elevated, but the head rather pro-

duced, so that the profile is oblique and nearly straight from the base of the dorsal fin. The
depth of the body enters the total length 2.5 times, and the length of the head enters the same
3.6 times. The orbit is large, equaling the length of the muzzle, and entering the length of the
head 4 times. The interorbital space is 1.5 times the diameter of the orbit. The muzzle is

subconic and the end of the maxillary bone reaches the line of the anterior margin of the
orbit. The dorsal fin is elevated, the spines equaling the soft rays and not separated from them
by a notch. Caudal fin openly notched; ventral not reaching anal; the pectoral very long,

reaching the line of the fifth anal soft ray. Formula: D. X-12; A. III-ll
; P. 13. Scale formula:

7-44-15; 5 rows on the preoperculnm below the orbit. The color above is dusky, below silvery,
the gular and thoracic region light yellow. The opercular black spot is short and has a crim-
son border. Fins black, the caudal, anal, and pectoral fins with yellow rays. The ends of the

long gill rakers are obtuse, as in L. apiatus. There are no palatine teeth, Length 170 meters.
Volusia and Bay Port, Florida." Cope.
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Teeth stout, very much blunted, not close set, the inner considerably

stronger and less blunt than the rest. Gill rakers short, stout, about 8

in number, the inner surface roughened. Maxillary with a small but

perfectly distinct supplemental bone. Eye very small, considerably less

than length of snout. Opercular flap nearly as long as snout, surrounded

by a very broad, paler, membranous margin ;
scales on the opercle large,

in 5 rows. Dorsal spines low, the longest as long as from snout to eye;
much lower than soft rays ;

caudal peduncle and fin short and broad ;

veutrals and pectorals short, reaching vent. Scales on breast larger than

those on cheeks. Color in spirits mottled olive, yellowish below
; top of

head blackish
;
membranes of vertical fins dusky ;

ventrals dusky, with

lighter margins; pectorals pale. Length 8 inches. Upper Great Lake

region, long known from one specimen ;
several others lately obtained in

northern Ohio and northeastern Indiana show that the species is a valid

one, although allied to Eupomotis gibbosus. (evpvg, wide
; opof, margin.)

Lepomis euryorus, McKAY, Proc. U. S. Nat. Mus
, 1881, 89, Lake Huron a* Fort Gratiot,

Michigan; (Type, No. 4109); JORDAN & GILBERT, Synopsis, 481, 1883; McCoRMicK, Fishes

Lorain Co., Ohio, 27, 1892; KIRSCH, Bull. U. S. Fish Comm., xiv, 1894, 38.

Lepomis auritus, BouLENGER, Cat., i, 24; in part.

1408. EUPOMOTIS GIBBOSUS (Linnaeus).

(COMMON SUNFISH
;
BREAM

;
PUMPKIN SEED

; SUNNY.)

Head 3 to 3i ; depth If to 2
; eye 4 to 4 in head

;
snout 4. D. X, 10 to

12
;

A. Ill, 10 or 11
;
scales 6-40 to 47, pores 35 to 45, 4 rows on cheek.

Body short and deep, compressed, the profile steep, convex, usually an

angle above the eye. Head rather small. Mouth small, oblique, the

maxillary scarcely reaching the front of the eye. Dorsal spines rather

high, the longest 2 to 2 in head, as long as eye and snout
;
the soft rays

higher ; pectorals long, as long as head. Scales large. Gill rakers short

and soft, smaller than in any other species except Lepomis megalotis, x -f- 8

to 10. Pharyngeal teeth all bluntly rounded, paved, the bones very broad,

somewhat concave. Color greenish olive above, shaded with bluish, the

sides spotted and blotched with orange ; belly orange yellow ;
cheeks

orange, with blue wavy streaks
;
lower fins orange, upper bluish and

orange spotted. Opercular flap rather small, the lower posterior part

always bright scarlet, a mark which distinguishes this species, when

adult, at once from all our other high-colored sunfishes. Length 8

inches. Great Lake region to Maine and southward east of the Alle-

ghanies to Florida; rather rare in the Carolinas and Florida; found only

in the northern parts of the Mississippi Valley Iowa, Minnesota, Wis-

consin, etc.; one of our most abundant fishes northward; a familiar

and active inhabitant of clear brooks and ponds, defending its nests

with great spirit. "A very beautiful and compact fish, perfect in all its

parts, looking like a brilliant coin fresh from the mint." (gibbosus

formed like the full moon.)

Perca gibbosa, LINNS:US, Syst. Nat., Ed. x, 1758, 292, Carolina; after Perca fiuviatilis gibbosa, venire

lutea, of CATESBY.

F.N.A. 65
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Spams aureus, WALBAUM, Artedi, Pise., 290, 1792, lakes of New York; after " Goldfisch " of

SCHOPF.

Morone maculata, MITCHILL, Fishes of New York, 18, 1814, near New York City.

Pomotis vulgaris, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 91, 1829, Lake Huron. New
York, Virginia, and Carolina.

Pomotis ravenelii, CUVIER & VALENCIENNES, ?. c., vn, 465, 1831, Philadelphia.

Pomotis catesbei, CUVIER & VALENCIENNES, /. c., vn, 469, 1831, Philadelphia.

Eupomotis aureus,* BOULENGER, Cat., i, 32.

461. MICROPTERUS, Lace"pede.

(BLACK BASS.)

Micropterus, LACEPKBE, Hist. Nat. Poiss., iv, 325, 1802, (dolomieu).

Galliums, KAFINESQUE, Journ. de Physique, 420, 1810, (punctulatus= dolomieu).

Aplites, KAFINESQUE, Ichth. Ohiensis, 30, 1820, (pallidus= salmoides).

Lepomis, EAFINESQUE, Ichth. Ohiensis, 30, 1820, (not Lepomis, RAFINESQUE, 1819),(|>#id!a=s<rf-

moides).

Nemocampsis, RAFINESQUE, Ichth. Ohiensis, 31, 1820, (jlexuolaris
= dolomieu).

Dioplite*, RAFINESQUE, Ichth. Ohiensis, 32, 1820, (salmonea= dolomieu).

Aplesion, RAFINESQUE, Ichth. Ohiensis, 36, 1820, (calliura).

Huro, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 126, 1828, (nigricans= salmoides).

Grystes, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 54, 1829, (salmoides).

Body oblong, compressed, the back not much elevated. Head oblong,

conic. Mouth very large, oblique, the broad maxillary reaching nearly

to or beyond the posterior margin of the eye, its supplemental bone well

developed. Lower jaw prominent. Teeth on jaws, vomer, and palatines

in broad villiform bands, the inner depressible; usually no teeth on the

tongue. Preopercle entire
; operculum ending in two flat points without

cartilaginous flap. Branchiostegals normally 6. Gill rakers long and

slender. Scales rather small, weakly ctenoid. Lateral line complete, the

tubes straight, occupying the anterior half of each scale. Dorsal fin

divided by a deep notch, the spines low and rather feeble, 10 in number;
anal spines 3; the anal fin much smaller than the dorsal; pectorals

obtusely pointed, the upper rays longest ;
ventrals close together below

the pectorals; caudal fin emarginate. Posterior processes of the premax-
illaries not extending to the frontals

;
frontals posteriorly with a trans-

verse ridge connecting the parietal and supraoccipital crests, which are

very strong. Vertebrae 16 -f- 16 or 17= 32 or 33. Size large. Two species,

among the most important, of American "
game fishes," now largely intro-

duced into the waters of Europe. (uiKpbz, small
; irrepov, fin

;
the dorsal

fin in the typical specimen having been injured, its posterior rays detached
and bitten off short, were taken by Lace*pede for a separate fin.)

a. Mouth moderate, the maxillary in the adult not extending beyond eye; scales small, about

11-74-17, about 17 rows on the cheek; young more or less barred or spotted, never with

a black lateral band. DOLOMIEU, 1409.

* Dr. Boulenger rejects the name gibbosus applied to this species, as it occurs in the tenth edi-
tion of the Systema Natures, not reappearing in the twelfth, with which he begins the binomial
nomenclature. We have followed the custom of American authors in recognizing the tenth
edition (of 1758) as the starting ooint of binomial nomenclature.
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aa. Mouth very large, the maxillary in the adult extending beyond the eye; scales rather

large, about 7-68-16, about 10 rows on the cheek; last spines of dorsal very short, so

that the fin is almost divided into 2; young with a blackish lateral band.

8ALMOIDE8, 1410.

1409. MICROPTERUS DOLOMIEU, Lacepede.

(SMALL-MOUTHED BLACK BASS.)

Head 2$ to 3| ; depth 3 (2f to 3*) ; eye H to 2 in snout, 5 to 6i in head.

D. X, 13 to 15; A. Ill, 10 to 12; scales 11-72 to 85-25, pores 67 to 78.

Body ovate-fusiform, becoming deeper with age. Mouth large, but

smaller than in Micropterus salmoides, the maxillary ending considerably
in front of the hinder margin of the orbit, except in very old examples.
Scales on the cheek minute, in about 17 rows

;
scales on the trunk com-

paratively small. Gill rakers long, x -f- 6 or 7 besides rudiments. Dorsal

fin deeply notched, but less so than in M. salmoides, the ninth spine being
about half as long as the fifth and not much shorter than the tenth.

Fifth dorsal spine about 3^ in head
;
base of soft dorsal and anal scaly.

Coloration dull golden green, with bronze luster, young with darker spots

along the sides, which tend to form short vertical bars, but never a dark

lateral band
;
3 bronze bands radiating from eye across cheeks and oper-

cles
;
a dusky spot on point of operculum ; belly white

;
caudal fin yellow-

ish at base, then black, with white tips; dorsal with bronze spots, its

edge dusky. In some waters the fin-markings are obsolete, but usually

they are very conspicuous in the young. Southern specimens usually have

the scales of the lower part of the sides with faint dark streaks
;
adult

specimens have all these marks more or less wholly obliterated, and
become ultimately of a uniform dead green, without silvery luster.

"The black bass is eminently an American fish; he has the faculty of

asserting himself and of making himself completely at home wherever

placed. He is plucky, game, brave, unyielding to the last, when hooked.

He has the arrowy rush and vigor of a trout, the untiring strength and
bold leap of a salmon, while he has a system of fighting tactics psculiarly
his own. I consider him inch for inch and pound for pound the gamest
fish that swims." (J. A. Henshall.) From Lake Champlain to Manitoba
and southward on both sides of the mountains from James River to South
Carolina and Arkansas; abundant; frequenting running streams, and

preferring clear and cool waters
;
its southern limit is bounded by the

presence of such waters. As a game fish this species is usually more

highly valued than its congener. (Named for M. Dolomieu, a mineralo-

gist in Paris for whom the mineral Dolomite was also named. )

Micropterus dolomieu, LACEPDE, Hist. Nat. Poiss., iv, 325, 1802, locality uncertain, perhaps
South Carolina ;

JORDAN & GILBERT, Synopsis, 485, 1883.

Bodianus achigan, RAFINESQUE, Amer. Month. Mag., 1817, 120, New York ; Canada.
Calliurus pimctulatm, RAFINESQUE, Ichth. Ohiensis, 26, 1820, Falls of the Ohio.

Lepomis Irifasciata, RAFINESQUE, Ichth. Ohiensis, 31, 1820, Ohio River, etc.

Lepomis flexuolaris, RAFINESQUE, Ichth. Ohiensis, 31, 1820, Ohio River.

Lepomis salmonea, RAFINESQUE, Ichth. Ohiensis, 32, 1820, Kentucky, Green, Licking, and
Ohio rivers.

Lepomis notata, RAFINESQUE, Ichth. Ohiensis, 32, 1820, Ohio River.

Etheostomacalliura, RAFINESQUE, Ichth. Ohiensis, 36, 1820, Ohio River; Salt River, Kentucky.
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CichlafascMa, LE SUEUR, Journ. Ac. Nat. Sci. Phila., 1822,216, Lake Erie.'

Cichla ohioensis, LE SUEUR, Journ. Ac. Nat. Sci. Phila., 1822, 218, Ohio River.

Cichla minima, LE SUEUR, Journ. Ac. Nat. Sci. Phila., 1822, 220, Lake Erie.

Centrarchus obscurus, DE KAY, N. Y. Fauna: Fishes, 30, pi. 17, fig. 48, 1842, 'Onondaga Creek,
New York.

Diopliles variabilis, VAILLANT & BOCOUHT, Miss. Sci. Mex., 1874, 142, Wabash River, New
Harmony, Indiana; after LE SUEUR MS., 1822.

Centrarchus fasciatus and obscurus, GUNTHER, Cat., i, 258, 1859.

Micropterus dolomiei, BOULENGER, Cat., i, 15.

1410. MICROPTERTJS SALMOIDES (Lacepede).

(LARGE-MOUTHED BLACK BASS
;
OSWEGO BASS

;
GREEN BASS

; BAYOU BASS.)

Head 3 to 3| ; depth 3 to 3i ; eye 1| to 2 in snout, 5 to 6 in head. D. X,
12 or 13; A. Ill, 10 or 11

j
scales 7-65 to 70-18, pores 58 to 67. Body

ovate-fusiform, becoming deeper with age, moderately compressed. Head

large. Mouth very wide, the maxillary in the adult reaching beyond the

eye, in the young shorter. Scales on the cheek in about 10 rows
;
scales

on the trunk comparatively large ; tip of maxillary in adult as broad as

eye. Lingual teeth sometimes present. Gill rakers longer than gill

fringes, x + 7 or 8, besides rudiments. Dorsal fin very deeply notched,
its fifth spine 3 in head. Coloration dark green above; sides and below

greenish silvery ; young with a blackish stripe along the sides from oper-
cle to the middle of the caudal fin

;
three dark oblique stripes across the

cheeks and opercles ;
below and above the lateral band some dark spots ;

caudal fin pale at base, then blackish, whitish' at tip; belly white. As
the fish grows older the black lateral band breaks up and grows fainter,
and the color becomes more and more of a uniform pale dull green, the

back being darker; a dark opercular blotch usually present. Length 18

inches or more. Rivers of the United States from the Great Lakes and Red
River of the North to Florida, Texas, and Mexico

; everywhere abundant,

preferring lakes, bayous, and sluggish waters. It grows to a larger size

than the preceding species and is readily distinguished by its coloration

and the larger mouth and larger scales. Both species vary much with
different waters, but in general this species is less active than the pre-

ceding, and is less esteemed as a game fish. (Salmo, trout; eZdof, like;
the fish being often called " Trout" in the Southern States, being trout-

like in gameness and in quality as food.)

Labrus salmoides, LACPEDE, Hist. Nat. Poiss., 716, 1802, South Carolina. (Coll. Bosc.)

Lepomis pallida, RAFINESQUE, Ichth. Ohiensis, 30, 1820, Ohio, Miami, and Hocking rivers.
Cichla floridana, LE SUEUR, Journ. Ac. Nat. Sci. Phila., 1822, 219, East Florida.
Euro nigricans, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 124, 1828, Lake Huron; GUNTHER,

Cat., i, 255, 1859.

Grysies nobilis, AGASSIZ, Amer. Journ. Sci. and Arts, 1854, 298, Huntsville, Alabama. (Coll.

Newman.)
Grystes nuecensis, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 25, Rio Frio and Rio

Nueces, Texas. (Coll. Clark.)

Orystes megastoma, GARLICK, Treat. Art. Prop. Fish., 108, 1857, bays of Lake Erie.

Dioplites nuecensis treculii, VAILLANT & BOCOURT, Miss. Sci. Mex., 1874, 142, San Antonio de

Bexar, Texas (Coll. Trecul.)

Micropterus salmoides, JORDAN & GILBERT, Synopsis, 484, 1883; BOULENGER, Cat., i, 16.
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Family CXLII. KUHLIID^.

Body oblong, strongly compressed ;
scales large, ciliated. Lateral line

complete, the tubes straight and occupying the anterior half of the

exposed surface of the scale. Mouth large, protractile ; maxillary

exposed, without supplemental bone; teeth in jaws in villiforin bands;
teeth on vomer, palatines, entopterygoids, and ectopterygoids tongue
smooth

;
head partly naked ; preorbital and preopercle denticulate

; oper-
cle with 2 spines. Gill membranes separate ;

6 branchiostegals ; pseudo-
branchiae large; gill rakers long and slender. Dorsal fins connected at

the base, with X, 9 to 13 rays, the spinous portion longer than the soft.

Anal as much developed as the soft dorsal, with III, 10 to 12 rays. Dorsal

and anal fins fitting in a well-developed sheath. Caudal emarginate.
Pectorals obtusely pointed, with 14 or 15 rays, upper the longest. Ven-
trals behind base of pectorals, close together, with a strong spine. Pos-

terior processes of the premaxillaries not extending to the frontals; supra-

occipital bone extending forward to between the post-frontal processes,
its crest not extending on the upper surface of the cranium

; parietals

short, without crest. Precaudal vertebrae with transverse processes
behind the fourth

;
ribs all but the last 2 to 4 sessile, inserted on the cen-

trum behind the transverse processes. (Boulenger.) Vertebras 25 (10 or

11 -f- 14 or 15). One genus with 7 or 8 species inhabiting the Pacific Ocean,

especially fresh and brackish waters of East Africa, the islands of the

Indian and Pacific oceans, and north Australia
;
our species strictly marine.

The relations of this family have been much in doubt. Its species were

originally placed in the genus Dules, which is a near ally of Centropristes
and Serranus. Dr. Gill recognized the superficial resemblance of these spe-
cies to Xenichthys, which is one of the Sparoid forms. But in Kuhlia the

preorbital is narrow, serrated, and not sheathing the maxillary; there is

no axillary ventral scale and the opercle has 2 strong spines. All this

indicates Serranoid affinities, for which reason we have hitherto placed
Kuhlia near Morone. A similar thought seems to have been with Dr. Gill

when he proposed the name Moronopsis for species of Kuhlia. Very lately
Dr. Boulenger has shown in Kuhlia the presence of skeletal characters

of the Centrarchidaj, and in his catalogue Kuhlia is placed in the latter

family, but there are important differences and the natural character of
the group Centrarchidce disappears if this genus is introduced. We there-

fore admit Kuhliidcv as a distinct family between Micropterus and Morone
and closely allied to both.

462. KUHLIA, Gill.

Kuhlia, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 48, (cilialus).

Moronopsis, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 82, (marginatus).

Paradules, BLEEKER, Nederl. Tijdschr. v. Dierkunde, 1, 257, 1872, (marginatus= ciliatus).

Body oblong, much compressed ;
head compressed ;

mouth short, oblique ;

maxillary without supplemental bone; lower jaw projecting; no canines;
the teeth subequal ; preorbital sharply serrate

; angle of preopercle with-

out strong spine. Gill rakers slender. Pseudobranchiae large. Scales
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large, not very rough ;
lateral line distinctly arched in front

; top of head

naked. Dorsal fin deeply notched, hut not divided to base, with 10 slender

spines ;
caudal lunate

;
anal spines graduated, the fin short. Coloration

bright silvery. (Named for Kuhl, a naturalist, associate of Van Hasselt,

and the discoverer of the typical species in the streams of Java.)

a. Eye moderate, 3f in head; pectorals If in head; caudal with 2 oblique black bars on each

lobe; dorsal with a dark bar. ARGE, 1411.

aa. Eye very large 2g in head; pectorals 2 in head; fins not barred. XENURA, 1412.

1411. KUHLIA ARGE, Jordan & Bollman.

Head 3| to 3f; depth 2f ; eye 3f in head. D. IX-I, 11
j

A. Ill, 11;

scales 7-50 to 52-12. Body oblong, strongly compressed ;
back elevated

above pectorals, the anterior profile straight and rather deep; caudal

peduncle long, compressed. Mouth rather small, very oblique, the lower

jaw considerably projecting ; maxillary reaching anterior margin of pupil,

2f to 2f in head. Eye moderate, slightly longer than snout. Teeth very

small, in narrow bands, those on vomer in a Y-shaped patch. Preorbital

very narrow, its edge anteriorly with strong retrorse serrse, the moder-

ately broad maxillary not sheathed by it. Least width of preorbital 3|

in eye. Serrse of preopercle sharp and fine, well developed below angle.
Gill rakers long and slender, about 9 -\- 21. Scales rather small, ctenoid,

firm, 3 or 4 rows on cheeks, 2 rows on interopercle ; jaws, snout, and top
of head naked

; opercle with 2 strong spines, the lower the larger and

nearly as long as pupil. Lateral line anteriorly rather sharply curved

upward, concurrent with the back; no accessory ventral scale. Nostrils

very small, round, close together. Dorsal spines high and pungent, hardly

flexible, the first half as long as the second, the fifth longest, If in head,

reaching tip of eighth when depressed; dorsal fins very slightly con-

nected by membrane; soft dorsal If in anal, first ray 2 in head
;
caudal

deeply forked, as long as head, its inner rays not quite half as long as

outer
;

first anal spine If in second, which is strongest and equal in length
to third

;
free margin of anal slightly concave, first soft ray 2f in head

;

pectorals short, pointed, If to \\ in head
;
ventrals moderate, reaching

vent, 1| in head
;
soft dorsal and anal free from scales

;
a scaly sheath

along base of both dorsals. Coloration bluish above, sides brilliant sil-

very ;
soft dorsal with a black oblique bar across its anterior rays; caudal

with 2 black and 3 white cross bands on each lobe, these convergent

backward; lower fins pale; axil of pectoral dusky on the inner side.

Length 1 foot. Galapagos and Revillagigedos archipelagos; locally com-
mon. This species was first known from several specimens taken by the

Albatross at Chatham Island. It has since been taken in great abundance

by Dr. Gilbert about Clarion Island. It is very close to Kuhlia taniura, of
the waters of Java, Sumatra, and Euro, with which it is identified by Dr.

Boulenger. Kuhlia tceniura has the eye larger, 2f to 3 in head. Compar-
ing our specimens with the full description of the latter species given by
Dr. Bleeker, we are able to detect no other difference, and it is possible
that our species will prove to be a variety of K. tceniura. (upyfa, bright.)
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arge, JORDAN &BOLLMAN, Proq, U. S. Nat. Mus., 1889, 159, Chatham Island, Galapagos

Archipelago; (Type, No. 41169. Coll: Albatross); JORDAN & EIGENMANN, I. c., 419, 1890.

1412. KUHLIA XENURA (Jordan & Gilbert).

Head 3i ; depth 2
; eye very large, 2? in head. D. IX-1, 11

;
A. Ill, 11

;

scales 7-51-12. Maxillary barely reaching front of pupil ; gill rakers long
and slender, 9 -f- 24 ; pectorals 2 in head

;
ventrals scarcely reaching

vent
; longest dorsal spine li in head. Body deep and compressed. Color

olivaceous above, silvery below
;
caudal fin plain. Tropical seas

; prob-

ably west coast of Central America
;
known from two specimens in the U. S.

National Museum, bearing the label " San Salvador. J. M. Dow." But

it is possible that they were brought by Dr. Stimpson from China, and
Kulilia xenura may not be an American fish at all. (Zevog , strange ; ovpa,

tail
;
the tail being more deeply forked than in Xenichthys. )

Xenichthys xenunis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 454, supposed to come
from San Salvador. (Type, No. 4356.)

Kuhlia xenura, JORDAN & GILBERT, Proc. U. Nat. Mus., 1882, 376 (locality questioned); JORDAN

& EIGENMANN, l'. c., 4.19, 1890.

Family CXLIII. PERCIDJ3.

(THE PERCHES.)

Body more or less elongate, terete or compressed, covered more or less

completely with rather small, ctenoid, adherent scales. Dorsal and ven-

tral outlines more or less unlike. Lateral line usually present, not extend-

ing on the caudal fin. Mouth terminal or inferior, small or large, the

premaxillaries protractile or not; maxillaries large or small, without

distinct supplemental bone. Jaws, vomer, and palatines with bands of

teeth, which are usually villifonn, but sometimes mixed with canines;'

occasionally the teeth on the vomer or palatines are absent. Head naked,
or more or less scaly ; preopercle entire or serrate

; opercles usually

ending in a flat spine. Branchiostegals 6 or 7. Gills 4, a slit behind the

fourth; gill membranes free or connected, not joined to the isthmus;

gill rakers slender, toothed
; pseudobranchiae small, or glandular and

concealed, or altogether wanting; lower pharyngeals separate, with

sharp teeth. Anal papilla usually more or less developed. Fins generally

large; 2 dorsals, the first of 6 to 15 spines; anal fin with 1 or 2 spines, the

usual number 2. Ventrals thoracic, I, 5; pectorals often very large;

caudal lunate, truncate, or rounded. Air bladder small and adherent,

often entirely wanting. Pyloric cceca few. No subocular lamina of the

suborbitals; entopterygoid present. Anterior vertebrae without trans-

verse processes ; only the first pterygial or actinost usually in contact

with the coracoid
;
sometimes a part of the second also. The posterior

processes of the premaxillaries are short; the supraoccipital and parietal

bones are short and confined to the back of the skull; parietal crests

are absent, and the supraoccipital crest is very short, not extending
to the anterior extremity of the bone, or even absent. Vertebra? 30

to 48, always more than 10, 13 to 25 in the precaudal portion. Genera
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about 23 (12 to 25); species about 120; inhabitants of the fresh waters

of cool regions in the Northern Hemisphere, most of them being con-

fined to eastern North America or to Europe. The great majority of

the species belong to the subfamily Etheostomince (the Darters) all the

species of which group are American. They are among the most singular

and interesting of our fishes. They differ from the typical Percince in

their small size, bright colors, and large fins, and more technically in the

rudimentary condition of the pseudobranchiae and the air bladder, both

of which organs are usually inappreciable. The preopercle is unarmed,
and the number of branchiostegals is 6. The anal papilla is likewise

developed, as in the Gobiidce, to which group the darters bear a consid-

erable superficial resemblance, which, however, indicates no real affinity.

The relations of the darters to the perches have been aptly expressed by
Prof. Stephen A. Forbes :

" Given a supply of certain kinds of food

nearly inaccessible to the ordinary fish, it is to be expected that some

fishes would become especially fitted for its utilization. Thus the

Etheostomatince as a group are explained in a word by the hypothesis of the

progressive adaptation of the young of certain Percidce to a peculiar

place of refuge and a peculiarly situated food supply. Perhaps we may
without violence call these the mountaineers among fishes. Forced from

the populous and fertile valleys of the river beds and lake bottoms,

they have taken refuge from their enemies in the rocky highlands,
where the free waters play in ceaseless torrents, and there they have

wrested from stubborn nature a meager living. Although diminished

in size by their constant struggle with the elements, they have developed
an activity and hardihood, a vigor of life, and a glow of high color

almost unknown among the easier livers of the lowerlands. * * * Not-

withstanding their trivial size, they do not seem to be dwarfed so

^much as concentrated fishes." (Am. Nat., 1880, October, pp. 697-702.)

The colors of the Etheostomince* are usually very brilliant, species of

*The following is a popular account of the habits of these fishes: Any one who has ever been
a boy and can remember back to the days of tag alders, yellow cowslips, and an angleworm
on a pin hook will recall an experience like this: You tried some time to put your finger on a
little fish that was lying, apparently asleep, on the bottom of the stream, half hidden under a
stone or leaf, his tail bent aroumd the stone as if for support against the force of the current.
You will remember that when your finger came near the spot where he was lying, the bent tail

was straightened and you saw the fish again resting, head up stream, a few feet away, leaving
you puzzled to know whether you had seen the movement or not. You were trying to catch a
Johnny Darter. Nothing seems easier, but you did not do it. Having by well-understood

strategem succeeded where you failed, allow us to give you that acquaintance which he so deftly
declined. In all clear streams from Maine to Mexico the Johnny Darters are found, and the boy
who does not know them has missed one of the real pleasures of a boy's life. All of them are

very little fishes, some not more than 2 inches long, and the very largest but 6 or 8. But small
though they are, they are the most interesting in habits, the most graceful in form, and many
of them the most brilliant in color of all fresh-water fishes. The books call them "Darters,"
for one of the first species known was named Boleosoma, and that in Greek means "dart body,"
a name most appropriate to them all. The realistic dwellers in the Ohio Valley call some of
them "Hogfish," and the boys call them "Johnnies." Certainly the boys ought to know, and
Johnnies they are, and Darters they are; so Johnnie Darters they shall be. Their first intro-
duction to science was in 1819, when Rafinesque gave to tnem their scientific name Etheosloma.
This name seems to mean "strainer mouth," but the "eccentric naturalist " whose peculiar use
of the Greek language was not the least of his eccentricities, says that it means " various mouth,"
because no two of those he knew (Etheostoma fldbellare, Percina caprodes, and Diplesion blermioides)
have the mouth alike. But whatever it may mean, Etheostoma is their name, and Rafinesque
their godfather, and we may call them Johnnies for short. Rafinesque said of the Johnnies that
he knew "

they are good to eat fried." I suppose that he had tried them, but we have not. We
should as soon think of filling our pan with wood warblers as to make a meal of them. The good
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the Etheostominw especially being among the most brilliantly colored fishes

known; the sexual differences are often great, the females being as a rule

dull in color and more speckled or barred than the males. Most ofthem pre-
fer clear running water, where they lie on the bottom concealed under

stones, darting, when frightened or hungry, with great velocity, for a

short distance, by a powerful movement of the fan-shaped pectorals, then

stopping as suddenly. They rarely use the caudal fin in swimming, and

they are seldom seen moving or floating freely in the water like most
fishes. When at rest they support themselves on their expanded ventrals

and anal fin. All of them can turn the head from side to side, and they

frequently lie with the head in a curved position or partly on one side of

the body. The species of Ammocrypta, and perhaps some of the others,

prefer a sandy bottom, where, by a sudden plunge, the fish buries itself

in the sand and remains quiescent for hours at a time, with only its eyes
and snout visible. The others lurk in stony places, under rocks and
weeds. Although more than usually tenacious of vitality, the darters,

from their bottom life, are the first to be disturbed by impurities in the

water. All the darters are carnivorous, feeding chiefly on the larvae of

Diptera, and in their way voracious. All are of small size
;
the largest

(Percina rex) reaches a length of 10 inches, while the smallest (Microperca

punctulata) is, next to Elassoma zonatum, the smallest spiny-rayed
fish known, barely attaining the length of an inch and a half.

In Europe no E tlieostomince are found, their place being filled by the

genus Zingel (Aspro), which bears a strong resemblance to the American

forms, a resemblance which may be a clue as to the origin of the latter.

The other European genera are Perca, Lueioperca, a near ally of Stizostedion,

Gymnocephalus (Acerina), and Percarina. The separation of the Etheosto-

mirice into genera is a matter of much difficulty as the structural differ-

ences are small, the individual variations great, and the gradations very

perfect. We have, hitherto, been disposed to unite them all in one genus,

but to do so tends to obscure the relations of the species. Dr. Boulenger
*

man goes a fishing not for "
pot luck," but to let escape

" the Indian within him." The Johnny
has all that ardent desire for perfect freedom that is supposed to be native to this continent.

Unless all appearance of captivity be concealed in a well-kept aquarium he will quickly lie on the

bottom, dead. Here, at the beginning (for much as we may regret the fact, the death of some
individual must precede our acquaintance with the group, and even to some extent with the

individual himself), we observe two noteworthy facts, the fish in dying does not turn over, and
does not rise to the surface. On dissection, we find that the air bladder is only rudimentary,
being structurally but not functionally present, a distinction not without meaning in these days
of evolutionary hypotheses. If our tank be so arranged that the conditions are nearly natural,
there being an abundance of stones and weeds on the bottom, our Johnnies will cheerfully live

with us and we sna11 be ready to study their individual peculiarities. For it must be known
that while all fish are

fish, they are so only as all men are men. The children of one family are

not more unlike one another than the fishes of one brood might be if the sickly ones and the lazy

ones were as carefully guarded as are ours. As it is, they have their individuality. One is con-

stantly darting over and among the stones, never resting, moving his head from side to side when
his body is for a moment still. Another will lie for hours motionless under a stone, moving only
for a few inches when pushed out with a stick. These peculiarities of temperament are import-
ant factors in the problem of life, and from such differences under varying conditions, may have
resulted forms which wo now designate as different species. "The Johnny Darters," Jordan & Cope-

land, Amer. Nat., 1876.

* Dr. Boulenger gives the following synopsis of the genera of Percidx :

I. Head with the nuciferous cavities moderately or feebly developed above and on the sides;

dorsal fins distinct.

A. Body more or less compressed.
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places them in 8 genera. We are unable, however, to stop with that

number of divisions. If they are not all placed in one genus each struc-

tural type must stand as a genus by itself. (Percidce, part, Giinther, Cat.,

1,58-78, 1859.)

I. Pseudobranchiee well developed; preopercle serrate, the teeth on its lower margin antrorse;

branchiostegals 7; no anal papilla; premaxillaries protractile; skull not especially cav-

ernous; mouth large, terminal.

LUCIOPERCINjE :

a. Canine teeth on jaws and palatines; body elongate.

b. Ventral fins well separated, the distance between them equal to the width of their

base; spines of second dorsal and anal very feeble, closely appressed to the soft

rays; dorsal fins well separated; canines strong. STIZOBTEDION, 463.

PERCINjE:

oa. Canine teeth none; body oblong; ventral fins near together; mouth large. PERCA, 464.

If. ETHEOSTOMIN^;:

Pseudobranchise imperfect or wanting; preopercle entire or nearly so; branchiostegals 6; anal

papilla usually present; pyloric coaca 2 to 6; supraoccipital crest low or wanting; fishes of

small size, all American.

c. Parietal region of skull rather depressed, not strongly convex in transverse section,

" ---shaped in section; bones of skeleton rather slender and thin; vertebrae 38 to 44.

d. Cranium broad between the eyes; premaxillaries not protractile; snout conic, pig-

like, projecting beyond the inferior mouth; ventrals separated by an interspace

equal to the width of their base; ventral line with a series of enlarged scales

which fall leaving a naked strip; dorsal spines numerous (13 to 15); gill mem-
branes separate; scales small; vertebrae 23 + 21= 44; size largestof the darters.

PERCINA, 465.

dd. Cranium not broad between the eyes; mouth less inferior, the snout not much

projecting.

e. Body not hyaline nor extremely elongate, its surface almost entirely covered

by scales.

f. Premaxillaries not protractile, free only at the sides, the skin of the pre-

maxillaries in front, firmly connected mesially with that of the fore-

head, with no cross groove between; anal fin always large, rarely

smaller than second dorsal.

1. Seven (exceptionally 8) branchiostegals; maxillary large, exposed, free behind;
premaxillaries protractile; preopercle serrated.

No canine teeth; ventrals close together. 1. PERCA.
More or less enlarged canine teeth; ventrals separated by an interspace at least equal

to % the width of their base. 2. LUCIOPERCA.
2. Six branchiostegals; maxillary small, its upper border if free, entirely or nearly

entirely slipped under the preorbital.
a. Maxillary free from preorbital.

a. Premaxillaries free only at the sides.

Ventrals separated by an interspace equal to the width of their base. 3. PERCINA.
Ventrals separated by an interspace considerably less than the width of their base.

4. ETHEOSTOMA.
/3. Premaxillaries protractile, entirely free from the skin of the snout.

Ventrals separated by an an interspace nearly equal to the width of
their base.

5. BOLEOSOMA.
Ventrals narrowly separated. 6. ULOCENTRA.

6. Maxillary adnate to preorbital; ventrals narrowly separated. 7. DIPLESIUM.
B. Body cylindrical or somewhat depressed.

a. Maxillary exposed, its upper border slipping under the preorbital; body translucent.
Premaxillaries protractile. 8. AMMOCRYPTA.
Premaxillaries free only at the sides. 9. CRYSTALLARIA.

b. Maxillary covered by preorbital; premaxillaries free only at the sides.

10. ASPRO.
II. Head with very large muciferous cavities above and on the sides.

Two dorsals; maxillary exposed, free behind. 11. PERCARINA.
Dorsals united; maxillary covered by preorbital. 12. ACERINA.
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./. Ventral fins well separated, the interspace about equal to width of

their base.

//. Middle line of belly with more or less enlarged, caducous plates,

which are shed at certain seasons, leaving a naked strip.

HADROPTERUS, 466.

AA. Middle line of belly with small, persistent scales like those of

sides. HYPOHOMUS, 4G7.

ff. Premaxillaries protractile, a groove separating them from the skin of the

forehead, rarely crossed by a narrow frenum in one species (slmmardi) .

i. Anal spines 2, both well developed, the first usually the longer, the

second rarely obsolete.

j. Maxillary normal, free from the preorbital, except at base; vomer

usually with teeth.

k. Anal fin rather large, scarcely smaller than second dorsal;

mouth not very small; belly naked or with caducous

plates, at least anteriorly; gill membranes scarcely con-

nected, ventral fins well separated. COTTOGASTER, 468.

kk. Anal fin short and small, much smaller than second dorsal;

mouth small; belly covered with ordinary scales; gill

membranes broadly connected across the isthmus; ven-

tral fins inserted close together. ULOCENTRA, 469.

jj. Maxillary adnate to the preorbital for most of its length, and

therefore nearly immovable; mouth very small, inferior; no

teeth on vomer; ventral fins close together. DIPLESION, 470.

ii. Anal spine single, obscure; dorsal spines usually 9, slender; anal fin

small, much shorter than soft dorsal; ventral fins well separated.

BOLEOSOMA, 471.

ee. Body extremely elongate, hyaline, subterete, the belly mostly naked;

lateral line complete; head long, pointed; gill membranes somewhat

united.

/. Premaxillaries not protractile, free only at the sides; dorsal spines 14;

anal fin large, with 1 spine; scales very small. CRYSTALLARIA, 472.

U. Premaxillaries protractile; dorsal spines 7 to 11.

in. Anal spine single; anal nearly as large as second dorsal; vertebrae

41 to 44; bones of skeleton very thin. AMMOCRYPTA, 473.

mm. Anal spines 2; anal fin small, much smaller than second dorsal.

IOA, 474.

cc. Parietal region of skull not depressed, more or less strongly convex in cross-

section, thus, ("I ; premaxillaries never protractile ; belly covered with ordi-

nary scales; veutrals inserted close together; anal fin rather small, of 7 to 9

soft rays, notably smaller than second dorsal, usually with 2 spines; vertebra

31 to 36, the bones rather firm.

ra. Lateral line developed, at least anteriorly; dorsal spines 8 to 14.

o. Lateral line straight; body rather robust.

p. Head naked above.

q. Dorsal fins large, usually with more than 7 spines.

ETHEOSTOMA, 475

qq. Dorsal fins small, VI-10. ALVARIUS, 476.

pp. Head completely scaled above. PSYCHUOMASTER, 477.

oo. Lateral line with a slight arch running high anteriorly; dorsals well

separated; body slender.

r. Head scaled above. COPELANDELLUS, 478.

rr. Head naked above. BOLEICHTHYS, 479.

tin. Lateral line wholly wanting; fins all very short, only 6 dorsal spines; verte-

bra) 14+ 16= 30. MICROPERCA, 480.
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The following are the numbers of the vertebrae in species of Percidceas

given by Jordan & Eigenmann and by Boulenger:

Perca fluviatilis 22 + 19=41

Perca flavescens 22 + 19= 41

Lucioperca volgensis 22 + 21= 43

Lucioperca sandra 25 + 21 = 46

Stizostedion vitreum 25 + 21 =46

Zingel asper 20+ 24= 44

Zingel zingel 22+ 26= 46

Percarina demidoffii 14+ 19=33

Acerina cernua 15 + 19= 34

Percina caprodes 23 + 21 = 44

Hadropterus aspro 19 + 23 = 42

Hadropterus evides 18 + 22= 40

Hadropterus phoxocephalus_ 19 + 20= 39

Hadropterus scierus 18 + 22= 40

Etheostoma zonale 16 + 23= 39

Etheostoma maculatum 15 + 24= 39

Boleichthys fusiformis 16 + 20= 36

Etheostoma variatum 15 + 21 = 30

Etheostoma lepidum 16 + 19 = 35

Etheostoma whipplii 15 + 21 = 36

Etheostoma flabellare 13 + 20 = 33

Microperca punctulata 14 + 16 = SO

Cottogaster copelandi 18+ 20 = 38

Boleosoma camurum 17 + 21 = 38

Boleosoma nigrum 15 + 22 = 37

Ulocentra simotera 15 + 23 = 38

Diplesion blennioides 19 + 23 = 42

Ammocrypta pellucida 23 + 21 = 44

Ammocrypta vivax 21 + 20 = 41

463. STIZOSTEDION,* Rafinesque.

(AMERICAN PIKE PERCHES.)

Stteosledion, RAFINESQUE, Ichth. Ohiensis, 23, 1820, (sdmonea).

Pomacampsis, RAFINESQUE, Ichth. Ohiensis, 23, 1820, (nigropunctata; mythical).

Oynoperca, GILL & JORDAN, Bull. U. S. Nat. Mus., x, 44, 1877, (canadense).

Stizosledium or Slizostethium, amended spelling.

Body elongate, fusiform, the back broad. Head subconical, long.

Cheeks, opercles, and top of the head more or less scaly. Mouth large,

the jaws about equal; premaxillaries protractile, little movable. Teeth

in villiform bands, the jaws and palatines with long, sharp canines. Gill

rakers slender, strong; gill membranes separate. Preopercle serrated,

the serrse below turned forward
; operele with 1 or more spines, termina-

tions of radiating striae. Dorsal fins well separated, the first with 12 to

15 spines, the second with 17 to 21 soft rays ;
last dorsal spine not erectile,

bound down by membranes
;
anal spines 2, slender, closely appressed to

the soft rays, which, are rather long, 11 to 14 in number. Ventral fins

well separated, the space between them equal to their base
;
ventral spine

slender, closely appressed to the soft rays. Scales small, strongly ctenoid
;

lateral line continuous. Branchiostegals 7. Pseudobranchise well devel-

oped. Pyloric cceca 3 to 7. Two species, diifering considerably from each

* The genus Stizostedion is closely related to the European genus Lucioperca, Cuvier (type Perca

lucwperca, L.). From Lucioperca, however, it differs sufficiently in the wide-set ventrals and in the
weak development of the anal and ventral spines, which are closely approximated to the soft rays.
The dorsals in Lucioperca are slightly connected. The name Lucioperca, according to Boulenger,
"should date from the first edition of the Regne Animal, 1817, when Cuvier (p. 295) does use the
Latin name [as well as the French plural

' Les Sandres''] (
4 ce qui leur a fait donner le nom de

lucio-perca') although indirectly and without a capital." (Boulenger, Proc. Zool. Soc. Loud.,
892, 411.) But, as Dr. Gill has shown, this is too great a strain on the words of Cuvier, who
"simply stated a historical fact and did not formulate a nomenclatural proposition." In other

words, Cuvier states that the name Lucioperca was used by Gesner, but to the genus to which
Gesner's Lucioperca belongs he supplies only the French name "Les Sandres," and Lucioperca can
only date from its use by Fleming, Phil, of Zool., 394, 1822. Since that time, the names Sandat,
Cloquet, 1827; Sandrus, Stark, 1828, and Schilus, Krynicki, 1832, have been applied to the typo of

Lufioperca.
See Boulenger, 1. c., and Gill, Proc. U. S. Nat. Mus., 1894, 123, for discussions of the

relationships and nomenclature of the Pike Perches.
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other. Large, carnivorous fishes of the fresh waters of North America.

(CTT/W, to prick; arrjOioi', a little breast
;

a the name means pungent throat,"

according to Rafinesque ;
the substitution of stedion for stethion apparently

suggested by the name Peristedion.)

STIZOSTEDION:

a. Pyloric cceca 3, subequal, each as long as the stomach; soft dorsal long, its base shorter

than spinous dorsal, of about 20 soft rays.

b. Cheeks and upper surface of head sparsely scaled; body somewhat compressed; a black

blotch on last dorsal spines; no black blotch on base of pectoral; second dorsal

simply mottled. VITREUM, 1413.

CYNOPERCA (KvW, dog; Trep/crj perch):

oa. Pyloric coeca unequal, 4 of them of moderate length, much shorter than stomach, the

others 1 to 3 in number, smaller and variable, some or all of them sometimes wanting ;

soft dorsal shorter, its base % shorter than spinous dorsal, of about 17 soft rays.

c. Cheeks and upper surface of head more or less closely scaled; body terete; no black

blotch on last dorsal spines; a black blotch at base of pectoral; second dorsal with

rows of dark spots. CANADENSE, 1414.

Subgenus STIZOSTEDION.

1413. STIZOSTEDION YITREUM (Mitchill).

(WALL-EYED PIKE
;
PIKE PERCH

;
DORY

;
GLASSEYE

;
YELLOW PIKE

;
BLUE PIKE

; JACK SALMON
;

WHITE-EYE.)

Head 3f; depth about 4; eye shorter than snout, 4-J- to 5 in head. D.

XII to XVI, 19 to 21; A. II, 12 to 14; scales 10-110 to 132-25, 83 to 95

pores. Body slender, becoming compressed with age, the back more

arched than in Stizostedion canadense. Cheeks and upper surface of head

nearly naked. Dorsal spines high, more than half length of head; dorsal

fins well separated, the interspace between them greater than diameter

of eye, the last dorsal spine scarcely erectile
;
soft dorsal nearly as long

as spinous dorsal
;
anal longer than high. Pyloric coeca 3, rather long.

Dark olive, finely mottled with brassy, the latter color forming indis-

tinct oblique lines
;
sides of head more or less vermiculated

;
lower jaw

flesh colored; belly and lower fins pinkish; spinous dorsal with a large

jet-black blotch on the membrane of the last 2 or 3 spines, otherwise

nearly plain; second dorsal and caudal mottled olive and yellowish;
base of pectoral dusky, without distinct black blotch. Great Lake

region, Upper Mississippi, north to Assiniboia, east to Vermont and Penn-

sylvania, south to Georgia and Alabama, especially common northward:

an abundant and valued food-fish, reaching a length of 3 feet and a

weight of 10 to 20 pounds, (vitreus, glassy, from the large eye.)

Perca vitrea, MITCHILL, Supp. Amer. Month. Magazine, n, 247, 1818, Cayuga Lake, New
York.

Perca salmonea,* KAFINESQUE, Amer. Month. Magazine, v, 354, 1818, Ohio River.

Perca (Pomacampsis) nigropunctata, RAFIXESQUE, Tenth. Ohiensis, 23, 1820, mythical; on a draw-

ing by Audubon, not intended to represent any fish.

* The name salmoneum has been applied to the so-called "Blue Pike" originally described

from the Ohio lliver, but more common in the Great Lakes, particularly Ontario and Erie. It

is smaller and deeper in body than the ordinary vitreum and different in color, but it is not

likely that any permanent distinctions exist, this species, as usual among fresh-water fishes,

varying largely with the environment and with age.
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Lucioperca americana, CUVIER & VALENCIENNES, Hist. Nat. Poise., n, 122, 1828, New York:

GtJNTHEB, Cat., i, 74, 1859.

Stizostedmm vUreum, JORDAN & GILBERT, Synopsis, 525.

Lucioperca vUrea, BOULENGER, Cat., i, 55.

Subgenus CYNOPERCA, Gill & Jordan.

1414. STIZOSTEDION CANADENSE (Smith).

(SAUGER ;
SAND PIKE.)

Head 3i ; depth 4| to 6
; eye 5 in head. D. XI to XV-I, 17 to 19; A. II,

11 or 12
;
scales 9-100 to 125-27

; pores in lateral line, 80 to 95
;
vertebra?

23 + 22
; pyloric cceca 4 to 7, unequal in length. Body elongate, more

terete than in Stizostedlon vitreum, the flesh more translucent
;
head

depressed, pointed; opercular spines variable. Olive gray, sides brassy

or orange, with dark mottlings, more distinct in the young, which are

sharply marked
;

first dorsal with 2 or 3 rows of round, black spots, no

black blotch on last spines; second dorsal with 3 irregular rows of dark

spots; a large black blotch on base of pectoral; caudal dusky and yel-

lowish. Northeastern North America, from Pennsylvania to Tennessee,

Arkansas, and the Upper Missouri, especially abundant northward
;

a smaller fish than S. vitreum and of much less value as food. The typical

canadense is from the St. Lawrence region, much less widely distributed

than the variety griseum, from which it differs in having the opercles and
bones of the head considerably rougher, the number of the opercular

spines (which are merely the free ends of the striae) increased, and the

head more closely and extensively scaled.

Lucioperca canadensis, C. H. SMITH MS. in GRIFFITH'S edition of CUVIER'S Regne Animal, Fishes,

275, pi. 1, 1834, Canada; BOULENGER, Cat., i, 64.

Stizosledimn canadense, JORDAN & GILBERT, Synopsis, 526, 1883.

Represented in the Great Lake region and southwestward to Kentucky
and Arkansas by

1414a. STIZOSTEDION CANADENSE GRISEUM (DeKay).

(SAUGER; SAND PIKE; GRAY PIKE; PICKERING.)

This is the common Sand Pike or Sauger of the Great Lake region and
southwestward. It differs from the typical canadense chiefly in the

smoother opercles and head bones, the fewer opercular spines, and the

less complete scaling of the head. The two need fuller comparison and

may prove to be distinct species, but this is unlikely. Length 10 to 18

inches, (griseus, gray.)

Lucioperca grisea, DEKAY, New York Fauna: Fishes, 19, 1842, New York.
Lucioperca pepinus, ESTES in HALLOCK'S Sportsman's Gazetteer, 322, 1877, Lake Pepin. (Coll.

D. C. Estes.)

1414b. STIZOSTEDION CANADENSE BOREUM (Girard).

This is the form found in the Upper Missouri Basin, and differs from

gnseum chiefly in the more slender head, which has a snake-like aspect.

(boreus, northern.)

Lucioperca borea, GIRARD, Proc. Ac. Nat. Sci. Phila., 1857, 201, Fort Sarpi, Nebraska.
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464. PERCA (Artedi), LinntBus.

(RIVER PERCH.)

Perca (ARTEDI) LINNAEUS, Systema Nature, Ed. x, 1758, I, and Ed. xn, i, 481, 1756, (fluviatilis)

Epitrachys, SCHULZE, Journ. Ber. Ver. Magdeburg, 1889, 209, (fluviatilis).

Body oblong, somewhat compressed, the back elevated. Cheeks scaly;

opercles mostly naked
;
the operculum armed with a single spine ; preop-

ercle and shoulder girdle serrated
; preopercle with retrorse, hooked

serrations below. Mouth moderate, terminal
; premaxillaries protractile ;

teeth in villiform bands on jaws, vomer, and palatines ;
no canine teeth.

Branchiostegals 7. Gill membranes separate; pseudobranchiae small,

but perfect ;
no anal papilla. Scales rather small, strongly ctenoid,

lateral line complete, the tube straight and not extending to the extremity
of the scale. Dorsal fins entirely separate, the first of 12 to 16 spines ;

anal fin with two slender spines, well separated from the soft rays; ven-

tral spines well developed, the ventral fins near together; caudal emar-

ginate; air bladder present. Pyloric ccecaS; vertebrae very numerous,
21 -f- 20 or 21= 41 or 42. Fresh waters of northern regions ;

three closely-

related species now known Perca fluviatilis in Europe, P. schrenkii in

Asia, and P. flavescens in North America. This genus has long been con-

sidered the type of the spiny-rayed fishes, and in many systems it has

been placed first in the series of fishes. Perca is, however, a compara-

tively recent and somewhat aberrant type, and in no sense entitled to be

regarded either as the first or the center of the spiny-rayed series. The

great group of Percoidea occupies in some sense a central position among
the Acanthopterygii and the characteristic spinous armature is here most

typical in character. But the genus Perca is neither central nor typical

among the Percoidea. That position is more properly to be assigned to

EpinepJielus. (rrepKij, Perca, the ancient name of Perca fluviatilis, from

Trep/cof, dusky.)

1415. PERCA FLAVESCENS (Mitchill).

(YELLOW PERCH ;
AMERICAN PERCH

;
RINGED PERCH

;
RACCOON PERCH.)

Head 3i; depth 3J. D. XIII to XV-II, 13 to 15; A. II, 7 or 8; scales

7-74 to 88-17, 54 to 62 with pores. Back highest at origin of spinous

dorsal, which is more or less behind insertion of pectoral ; profile convex

from dorsal to occiput, thence concave anteriorly, the snout projecting,

a little longer than eye. Mouth somewhat oblique, maxillary not quite

reaching opposite middle of orbit. Gill rakers x -f- 15, the longest i to

f length of branchial filaments. Cheeks closely scaled throughout, the

scales imbricated
; opercular striae and rugosities on top of head well

marked. First anal spine longer than first dorsal spine; first dorsal

spine inserted above or a little behind base of pectoral. Pseudobranchiae

quite small. Gill rakers stout, shortish. Back dark olivaceous; sides

golden yellow ; belly pale ;
sides with 6 or 8 broad, dark bars, which

extend from the back to below the axis of the body ;
lower fins largely

red or orange ; upper fins olivaceous ; with or without a distinct black
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spot on anterior or posterior part of spinous dorsal. Length 1 foot.

Fresh waters of the eastern United States, chiefly northward and east-

ward
;
abundant in the Great Lakes and in coastwise streams from Nova

Scotia to North Carolina, common in the tributaries of the upper Missis-

sippi, especially in Iowa and Minnesota, west to the Dakotas
;
unknown

from central Ohio southwest
j
abundant in the lakes of northern Indiana

;

not known from the Ohio Kiver or the lower Missouri. A familiar, hand-

some, and active fish of fair quality as food, the flesh not rich in flavor.

(flavescens, yellowish.)

Perca americana, SCHRANCK, Abh. Privalges. Oberdeutschland, i, 1792, America, (not Perca

americana, GMELIN, 1788); JORDAN & GILBERT, Synopsis, 524, 1883.

Morone flavescens, MITCHILL, Kept. Fish. N. Y., 18, 1814, near New York City.

Centropomus luteus, KAFINESQUE, Precis des Decouvertes Somiologiques, 19, 1814, Pennsylvania,
probably.

Perca notala, RAFINESQUE, Amer. Monthly Mag., Jan., 1818, 205, Lake Erie. (Coll. Gov. DeWitt

Clinton.)

Perca serratogranulata, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 47, 1828, New York.

Perca granulata, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 48, pi. ix, 1828, New York.

Perca acuta, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 49, pi. x, 1828, Lake Ontario.

Perca gracilis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 50, 1828, Skaneateles Lake,
New York.

Bodianm flavescens, MITCHILL, Trans. Lit. and Philos. Soc. N. Y., 1815, 421.

Perca flavescens, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 46, 1828; GUNTHER, Cat., i, 59,

1859, BOULENGER, Cat., i, 48, and of authors generally.

Perca fluviatilisflavescens, STEINDACHNER, Sitzgber, Ak. Wien, LXXVIII, 1878, 24.

465. PERCINA, Haldeman.

(LOG PERCHES.)

Percina, HALDEMAN, Journ. Ac. Nat. Sci. Phila., vin, 1842, 330, (nebulosa).

Pileoma, DE KAY, New York Fauna: Fishes, 16, 1842, (semifascialum).

Asproperca, HECKEL, Canestrini, Systema der Percoiden, 311, 1860, (zebra).

Body elongate, slightly compressed, covered with small, ctenoid scales
;

Lateral line continuous
;
ventral line with enlarged plates, which fall off,

leaving a naked strip. Head depressed, rather pointed, the mouth being
small and inferior, overlapped by a tapering, subtruncate, pig-like snout;

upper jaw not protractile. Maxillary small, exposed. Teeth on vomer
and palatines. Gill membranes scarcely connected. Dorsal fins well

separated, the first the larger, of 13 to 15 spines ;
the second dorsal rather

longer than the anal, which has two spines, the first of which is usually
the shorter. Pectorals symmetrical, rounded, or bluntly pointed, their

rays 14 or 15, their spines moderate; ventral fins well separated, the

interspace about equal to their base. Air bladder and pseudobranchise

present, rudimentary.* Vertebrae (P. caprodes) 23+ 21= 44. General

* So far as the cranium is concerned, Perca is probably nearer Percina than either is to Stizoste-
dion. Comparing the skull of Percina with that of Perca, we find that in the former the bones
of the skull above are much smoother; the ridges and grooves of the frontal, parietal, and mastoid
regions conspicuous in Perca, are nearly obsolete in Percina. The tube-like pores on the frontal
bones, conspicuous in Perca, are barely visible in Percina. Parietals and supraoccirital with
radiating striae, more regular than in Perca, the ridges lower and lesa sharp. Frontal region
narrower than in Perca, and less depressed. Supraoccipital bone larger than in Perca, its crest
very much smaller, not rising to level of occiput. Sutures of skull more distinct than in Perca.
Skull in profile less convex at occiput, more elevated between eyes.
Post-temporal in Percina trifurcate, the forks slender, the posterior part without rerration ;

its
form similar to that of Perca. Scapula L-shaped, thinner and weaker than in Perca; its edge
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pattern of coloration olivaceous, with dark vertical bands alternatly
long and short. Size, largest of the darters, approaching that of Aspro,
to which genus it is more nearly related than the other darters are. (A
diminutive of Perca.)

a. Body deep; the depth more than J the length; body with orange shades in life. REX, 1416.

aa. Body subterete, the depth not more than the length; no orange shades in life.

CAPBODES, 1417.

1416. PERCINA BEX, Jordan & Evermann.

Head 3| ; depth 4|. D. XIV-15
;
A. II, 11

;
scales 11-83 to 85-19, 5

rows of small scales on cheek. Body elongate, little compressed, the
form more robust than in Percina caprodes, the back more elevated

;
head

stouter, the snout more acuminate, and the mouth a little larger than in

P. caprodes; the head similarly formed. Opercles and nape closely
scaled

;
breast naked

; gill membranes nearly separate ; pseudobranchise

very small; median scales on ventral line moderately enlarged. Fins

higher than in P. caprodes, the longest ray of the soft dorsal slightly
more than half head. Adult, in spirits, mottled green above, yellowish
below

;
4 dark cross blotches on back

;
about 10 roundish dark blotches

on sides, these almost confluent into a band
;
a small black spot at base

of caudal
;
no trace in young or old of parallel cross bands on side of

back, the young with the back covered with zigzag markings, the sides

with 10 short, vertical, inky black blotches about as high as the eye ;

second dorsal and caudal in adult yellowish, with oblique cross stripes
of black spots ;

first dorsal yellowish, mottled, with a median dusky

not serrate. Foramen of hypercoracoid much larger than in Perca. Pelvic bones proportion-
ately shorter and broader than in Perca. Rest of skeleton essentially as in Perca; number of

vertebrae, 23 + 21= 44. Lower pharyngeals triangular-elliptical, with large teeth.
As compared with the other darters, the skull of Percina is much broader between the eyes;

the parietal bones are more strongly ridged, the sutures more distinct, the top of the cranium
beyond the eyes more depressed, and the supraoccipital crest more developed than in most of the
others. In all these respects Percina is intermediate between Perca on the one hand, and the
extreme forms, Ammocrypta and Microperca, on the other.
The other darters form two irregular lines, the one with depressed cranium, and slenderer

bones, culminating in Ammocrypta; the other having the cranium more convex transversely, the
bones firmer and smooth, and the vertebrae fewer in number. This group seems to culminate
in Microperca.
So far as the skeletons are concerned, we seem to be justified in the following inferences:

1. The Etheostominie are near allies of the Percinse, and should not form a separate family.
2. They are among themselves closely related, and the extreme forms are so connected by

intermediate forms that they might with no great violence to nature be regarded as forming a

single genus.
3. The species nearest allied to the typical Percinse is Percina caprodes. This is the largest in

size, and of the others in general those smallest in size are most aberrant in structure.

4. Those species which have usually been grouped together on external characters agree in

general in regard to the skeleton.

5. As most of the skeletal characters change by degrees, none of them is of much use in

defining genera.
6. These skeletal characters apparently of most importance are in the structure of the mouth,

the breadth of the frontal region (Percina), the number of vertebrae, and the outline of the

transverse section of the skull across the parietals, whether ^ s as in Boleosoma, etc., or O. as

in Etheostoma. The prolongations of the frontals in Etheostoma flabellare and in Hadropterus

phoxocephahis and its shortness in Etheostoma zonale seem to be purely specific characters. The

development of the nearly obsolete supraoccipital crest, the distinctness of the sutures, and the

sculpture of the parietals are features which offer no basis for trenchant division, except, per-

haps, as distinguishing Percina from all the others.

7. As defined by skeletal characters alone, we may distinguish Percina, Elheostoma, Microperca,
and perhaps Diplesion and Ammocrypta from the rest as a distinct genera. The other groups, if

retained, must be separated from these and from each other by other characters. Jordan &
Eigenmann, Proc. U. S. Nat. Mus., 18S5, 71.

F.N.A. 66
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band; pectorals yellow, banded with olive; anal faintly spotted with

black. In life the adult example was olive green, straw color below
;

back with 5 obscure, dusky, cross blotches
;
9 obscure, dark, olive cross

blotches on sides; a small, dark, caudal spot; snout and nape dashed

with orange; cheeks yellow; first dorsal pale olive, with darker olive

spots at base; a broad band of brilliant orange toward margin, the

edge dusky; soft dorsal and caudal light yellow, with bands of black

spots ;
anal pale yellow, with 2 rows of olive spots ; pectorals and ven-

trals yellow, with olive spots ;
ventrals edged with orange. The smaller

specimen had the dark blotches on side inky black, the back more

sharply mottled, and the orange on dorsal very faint. Length of type

5i inches. Two specimens of this species were taken in swift water in

the Roanoke River, near the city of Roanoke, Virginia. A splendid fish,

probably the largest of all the darters, looking like a Ludoperca. (rex,

king.)

Elheostoma rex, JOBDAN & EVERMANN, Proc. U. S. Nat. Mus., 1888, 357, pi. XLV, fig. 9, Roanoke

River, near Roanoke, Virginia. (Type, No. 39858. Colls. Jordan, Evermann and

Jenkins.)

Percina rex, BOULENGEH, Cat., i, 59.

1417. PERCINA CAPRODES (Rafinesque).

(Loo PERCH*; ROCKFISH
;
HOG MOLLY; HOGFISH.)

Head 4 to 4|; depth 5 to 6i; eye H in snout, 4 in head. D. XIII to

XVII-12 to 17; A. II, 9 to 12; scales 9-90 to 95-15, pores 76 to 93. Body
elongate, compressed. Head long and pointed, depressed and sloping
above. Mouth small, quite inferior, the maxillary not reaching to the

front of the eye. Cheeks, opercles, and nape scaly (the nape naked in var.

zebra)', cheet naked. Fins rather low. Middle line of belly with a row
of enlarged caducous scales

; pectoral about as long as head
;
anal spines

feeble, subequal, or the second the longer; caudal truncate; vertebrae

23+21=44. Color yellowish green, or yellow, with about 15 transverse

dark bands from the back to the belly, these usually alternating with
shorter and fainter ones, which reach about to the lateral line

;
a black

spot at the base of the caudal
;
fins barred. Length 6 to 8 inches. Great

*The Log Perch is the giant of the family, the most of a fish, and therefore the least of a
darter. It may be readily known by its zebra-like colors. Its hue is pal* olive, silvery below,
darker above. On this ground color are about 15 black vertical bars or incomplete rings, alter-

nating with as many shorter bars which reach only halfway down the side. The hindmost
bar forms a mere spot on the base of the tail, and there are many dots and speckles on the fins.

The body is long and slender, spindle-shaped, and firm and wiry to the touch. The head is flat

on top and tapers into a flat-pointed snout which is squared oft' at the end like the snout of a
pig, and this resemblance is heightened by the form of the small mouth underneath it. From
this pig-like snout has come the scientific name caprodes. This is a translation of the older
name of "hogfish," which Rafinesque heard applied to it in his time and which is still used in
the same regions. Percina reaches a length of 6 or 8 inches and it may readily be caught on a
small hook baited with a worm. We often meet au urchin with two or three of them strung
through the gills on a forked stick along with "red-eyes," "stone toters," "hornyheads,"
and other "boys

1

fish.". We find Percina usually in rapid and rather deep water. We rarely
hnd them small enough for ordinary aquarium purposes; and the living specimen before us,
though wonderfully quick and graceful in its movements, has shown little that is noteworthy,
save his courage, his fondness for angleworms, and a possible disposition to bury himself in the
sand. There is something in the expression of his face, as he rests on his "hands and feet"
on a stone, that is remarkably lizard-like. suggesting the Blue-tailed Skink (Ihmeoes fasciatus).
Jordan & Copeland, 1876.



Jordan and Evermann. Fishes of North America. 1027

Lakes and streams of the south and west from Quebec to Lake Superior
and Iowa and south to Mississippi and the Rio Grande, chiefly in swift

gravelly streams of some depth, not in brooks
;
a large darter, readily

taking the hook, and abundant in most localities. (xaTrpof, pig ; tZfJof,

resemblance.)

SMKM caprodes, RAFINESQUE, Anier. Month. Mag., 1818, 534, Ohio River.

PtrcuM ni'lmlosa, HALDEMAN, Journ. Ac. Nat. Sci. Phila., 1842, 330, Susquehanna River,

Pennsylvania.
1'ilfoina semifascialnm, DE KAY, N. Y. Fauna: Fishes, 16, pi. 50, fig. 162, 1842, Lake Cham-

plain, at Westport, N. Y.

/Vf,-///, ( hiiniu'iilitto, HALDEMAN. Proc. Bost. Soc. Nat. Hist., 1844, 157, Susquehanna River,

Pennsylvania.
Pileoma carbonaria, BAIRD & GIRABO, Proc. Ac. Nat. Sci. Phila., 1853, 387, Rio Salado; Rio

Medina; San Pedro Creek, Texas. (Type, Nos. 740; 742. Coll. Clark; Kennedy.)

Asproperca zebra, HECKEL, Canestrini, Verh. Ges. Wien., x, 311, 1860.

Etheostoma caprodes, Rafinesque, Ichth. Ohiensis, 38, 1820; MCENKHAUS,* Amer. Nat., 1894, 641,

pi. 18 and 19.

Pileoma nebulosa, VAILLANT, Rechercbes, 51, 1873.

Pileoma bimaculata, VAILLANT, Recherches, 52, 1873.

Percina caprodes, JORDAN & GILBERT, Synopsis, 499; BOULENOER, Cat. i, 57, and of writers.

Represented in lakes northward by

141 7a. PERCINA CAPRODES ZEBRA (Agassiz).

(MANITOU DARTER.)

Head 4i ; depth 7. D. XV-14; A. II, 10; scales 90. Nape always
naked. Lateral black bars short, shorter than in caprodes, not extending
much above lateral line

;
these also more or less confluent, about 20 in

* This paper gives an interesting study in specific variations. The following are some of the
conclusions reached by Mr. Moenkhaus in regard to individual variation in Percina caprodes:

1. The variation between the specimens of a single locality is very slight.
2. The most complicated color pattern can be connected with the simplest by a series of inter-

mediate stages.
3. The variation in color pattern can not be connected with the latitude inhabited by the

different varieties. The color variation is determined, but not in a direct line north and south.

4. The simplest color pattern of the body, found only in immature specimens, consists of 9

transverse bars.

5. The simplest color pattern of adults, consists of the 9 bars seen in the young plushalf bars
between each two of the primary bars.

6. The next complication arises by the addition of quarter bars. These bars are first intro-

duced in the region between the two dorsals, from which region variation seems to radiate.

7. Another complication may be the splitting of the bars into reticulations on the back and
their intensification into larger spots along the sides.

8. As to dorsal rays, XV, 15 is the commonest combination, XIV, 16 the next, XV, 16 and
XVI, 15 the next, and so on. The largest percent of any combination does not exceed 21.052.

9. The average number of dorsal spines is 157
B
6 ,

while the number of spines predominating is

XV.
10. The average number of soft dorsal rays is 15 T

6
g, about the same as the spines 15 is seen to

be the number in about 50 per cent of all the specimens examined. While 42.11 per cent have
XV dorsal spines, and 50.007 per cent have 15 dorsal rays, only 21.05 per cent have a combination
of XV spines and 16 rays.

11. It will be seen that the prevailing numbers of dorsal rays occuring in the more northern
streams are XIV, 15. As we go farther south the usual number is XV, 16, and in the most
southern streams the numbers are 15, 16, and 17 spines; the specimens from Texas are peculiarly
poor in the number of spines.

12. The soft rays do not show the same variation found in the dorsal spines, the number being
the same for localities north and south. The average number of dorsal spines and rays com-
bined consequently increases with the dorsal spines.

13. In the anal rays we have, as in the dorsal spines, a slight increase in their number from
north to south. The most common number in the Indiana streams is 10, the number increasing
to 11 and 12 in the most southern specimens. Moenkhaus, I. c.
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number; a black caudal spot; dorsal and caudal mottled. Lakes of

northern Indiana, Michigan, Wisconsin and northward to Lake Superior;

the common form in the Great Lakes. The typical zebra is well distin-

guished from caprodes, but specimens variously intermediate have been

obtained in Illinois by Dr. Forbes and in the Potomac by Dr. Bean.

(zebra, a striped wild horse
;
from the color.)

Pileoma zebra, AGASSIZ, Lake Superior, 308, 1850, Lake Superior; VAILLANT, Becherches, 48,

1873, with plates.

Percina manitou, JORDAN, Proc. Ac. Nat. Sci. Phila., 1877, 53, Lake Manitou, Rochester,

Indiana.

Percina caprodes manitou, JORDAN & GILBERT, Synopsis, 500, 1883.

466. HADROPTERUS, Agassiz.

(BLACK-SIDED DARTERS.)

Hadropterus, AGASSIZ, Amer. Journ. Sci. and Arts, 1854, 305, (nigrofasciatus).

Etheostoma,* AGASSIZ. Amer. Journ. Sci. and Arts, 1854, 305, (''blennioides" (not of RAFINESQUE

= aspro).

Alvordius, GIRARD, Proc. Ac. Nat. Sci. Phila., 1*59, 68, (maculatus).

Plesioperca, VAILLANT, Recherches sur Poissous des Eaux Douces, Etheostomatina, (anceps).

Ericosma, JORDAN & COPELAND, Bull, x, U. S. Nat. Mus., 8, 1877, (evides).

Serraria, GILBERT, Proc. U. S. Nat. Mus., 1884, 205, (scierus).

Body rather elongate, compressed or not. Mouth rather wide, terminal,

the lower jaw included, the snout above not protruding beyond the pre-

maxillaries, which are not protractile. Teeth on vomer and usually on

palatines, also. Gill membranes separate or more or less connected.

Scales small, ctenoid, covering the body. Belly with a median series of

more or less enlarged spinous plates or ctenoid scales, which in most spe-

cies fall off at intervals, leaving a naked strip; in some species persistent

and but slightly enlarged ;
sides of head scaly or not

;
lateral line com-

plete or nearly so. Fins large, the soft dorsal smaller than the spinous or

the anal
;
anal spines 2 (one of them very rarely obsolete) ;

dorsal spines

10 to 15. Ventral t fins more or less widely separated, especially in species

* The name Etheostoma can not be used for this group as none of its species was known to

Raflnesque, who based the genus Elheostoma on caprodes, blennioides, and flabeUare.

f This character of the separation of the ventrals "
by an interspace equal to the width of their

base" was first introduced as a generic feature by Dr. Boulenger (Cat. Teleostean Fishes, I, 45).
Itisused by him to separate Percina (= Percina + Alvordius) from Etheostoma (= Etheostoma + Hypo-
homus + Serraria -f Hadropterus proper + Piccilichthys -\- Boleichthys + Alvarius, etc.), in which the
ventrals are said to be "

separated by an interspace considerably less than the width of their
base." In like manner Boleosoma (including Coltogasler) is separated from Ulocentra and Diplesion,
the former having the ventrals widely separated. In Ammocrypta the interspace is equal to the
width of the base. To ascertain the value of this character we have, with the assistance of Dr.

Meek, examined most of the species of Etheostomiiise. We find that in the extreme forms, Percina,

Crystallaria, Boleosoma, Ammocrypta on the one hand, the ventrals are widely separated, as stated

by Dr. Boulenger. On the other hand, in species related to Etheostoma flabeUare and E. cxnileum,

they are very close together. Between these extremes, however, we find every gradation. This

character, like other characters, shading off by degrees, and many of those species described by
Dr. Boulenger as having the fins close together, would be placed by us rather with the others.
The comparison of the interspace with the width of the base of the finis not wholly satisfactory,
as the base of the fins appears broader in the males with enlarged rays and narrower in the

young. In general those species with the most elevated crania have the ventrals nearest

together, a character usually going with small anal fin and short first dorsal, except among the
allies of Ammocrypta and Boleosoma, The species examined by us may be roughly placed in four

groups, thus:
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with caducous plates. Vertebra? 39 to 44, 19 -}- 23 = 42 (H. aspro) ;

18+22=40 (H. evides); 18+ 22= 40 (H. scierus) ;
19 + 20= 39 (H. pJiox-

ocepkalua). Parietal region more or less depressed, not strongly convex
in cross section

; supraoccipital crest usually present, but small. Pyloric
cceca 2 to 4. Coloration bright; often brilliant; sides usually with dark
blotches. The most active and graceful of the darters and many of them
with most attractive coloration. This group exhibits large variation in

minor characters, some of its species approaching very close to those of

Etlteostoma, the dividing line between the two genera being somewhat arbi-

trary. It seems best not to regard the subdivisions of this group as

distinct genera, as the characters which separate them disappear by
degrees, (adpof, strong ; Trrepov, fin.)

. Median line of belly with a series of enlarged caducous ventral plates, which fall off at

certain intervals leaving a naked strip from breast to vent; preopercle strictly entire;

gill membranes usually separate, sometimes somewhat connected across the isthmus;
ventral fins well separated, the interspace usually not less than the breadth of their

base.

ALVORDIUS :*

b. Palatine teeth present; dorsal spines 11 to 15; ventral fins widely separated.

r. Lower jaw as long as upper; snout very narrow and pointed, especially in the adult,;

space between mouth and gill cleft about% length of head; cheeks and opercles

scaly; lateral blotches small, quadrate; scales small. PHOXOCEPHALUS, 1418.

cc. Lower jaw shorter than upper; snout less pointed; distance from mouth to gill

cleft about half head.

<l. Snout longer than eye; head very large and long, 3^ in length, chiefly naked;
scales very small, about 90; 80 pores; sides with oblong blotches.

MACROCEPHALUS, 1419.

GROUP A (ventrals widely separated).

Percina rex. Hadropterus scierus. loa vitrea.
Percina caprodes. Cottogaster shumardi. Ammocrypta pellucida.
Hadropterus aspro. Cottogaster copelandi. Ammocrypta pellucida clara.

Hadropterus peltatus. Cottogaster gilberti. Boleosoma podostemone.
Hadropterus ouachitaj. Cottogaster uranidea. Etheostoma swarinanoa.
Hadropterus macrocephalus. Boleosoma nigrum. Hypohomus aurantiacus.

Hadropterus phoxocephalus. Boleosoma nigrum olmstedi. Hypohomus cymatotsenia.
Hadropterus nigrofasciatus. Boleosoma camurum. Hypohomus squamatus.
Hadropterus roanoka. Crystallaria asprella.

GROUP B (ventrals well separated, not quite o much so as in A).

Hadropterus evides. Ulocentra histrio. Ulocentra stigmaea.
Etheostoma variatum. Etheostoma elegans. Etheostoma thalassirmin.
Etheostoma zonale. Etheostoma blenniiis. Boleosoma longimauus.

GROUP C (ventrals rather close together).

Psychromaster tuscumbia. Diplesion blennioides. Microperca prceliaris.
Etheostoma obeyense. Microperca punctulata. Etheostoma squamiceps.
Ulocentra simotera.

GROUP D (ventrals very close together, almost touching).
Etheostoma flabellare. Etheostoma whipplii. Etheostoma pottsii.
Etheostoma c<eruleum. Etheostoma jessiaj. Copelandellus quiescens.
Ethcostoma lepidum. Etheostoma rufilineatum. Boleichthys fusiformis.
Etheostoma cragini. Etheostoma camurum. Boleichthys fusiformis eos.
Etheostoma australe. Etheostoma maculatum.

In several of these cases, the assignment is almost arbitrary; thus: Hadropterus mgrofascialus
has the interspace narrower than in Hadropterus aspro, and scarcely wider than in Hadropterus
evides. Ltiplesion blennioides and Pyschromasler tuscumbia might be placed in Bas properly as in C.
We conclude that while this character may prove useful in classification, we are unable to use
it to separate a large group or genus, Percina, from the still larger and more heterogeneous group,
Ellteostoma.

* Named for General Benjamin Alvord, U. S. Army, a gentleman interested in natural history,
who discovered "Alvordius maculatus," at Fort Gratiot on Lake Huron.
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dd. Snout scarcely longer than eye; head shorter, about 4 in length.

e. First dorsal about as high as second; scales rather small.

/. Cheeks and opercles entirely naked; sides with dusky shades.

MACULATES, 1420.

,/T. Cheeks and opercles more or less scaly,the cheeks sometimes naked.

g. Scales small, about 60 to 70; 65 to 75 pores; checks with small scales;

opercle with larger ones; line with rounded confluent blotches.

A6PRO, 1421.

gg. Scales larger, 50 to 60; 50 to 55 pores.

h. Cheeks and opercles each with some large scales.

GUNTHERI, 1422.

hh. Cheeks naked or with small embedded scales; opercles with

some scales.

t. Body not very slender, the depth 5% to 5% in length; pec-

torals shorter than head. PELTATUS, 1423.

ft. Body very slender, the depth 6 to 6% in length; pectorals

as long as head. OUACHITJE, 1424.

ee. First dorsal lower than second; scales large, 44 to 50; head chiefly naked;

pectorals as long as head; sides barred with deep-blue green in male.

ROANOKA, 1425.

ERICOSMA (ep, springtime; KOO-/AC&), to adorn):
bb. Vertebrae about 37; dorsal spines 10 to 12; male with the lower fins tuberculate in

spring; gill membranes separate; ventrals not widely separated; scales moderate.

./. Cheeks naked; opercles scaly ;
head heavy; fins large; coloration ornate, the male

with much blue-black and orange. EVIDES, 1426.

aa. Median line of belly with a series of enlarged and spfnous scales, which are persistent, at

least posteriorly; ventrals well separated, but the interspace usually less than width of

base of fin.

SERRARIA (serra, saw):
k. Preopercle finely serrated; gill membranes broadly united across isthmus; scales small,

about 70.

/. Coloration of Hadropterus aspro: yellowish, with diffuse, blackish, lateral blotches,

depth 5 to 6 in length. SCIERUS, 1427.

HADROPTERUS:
kk. Preopercle strictly entire; gill membranes rather narrowly united; scales larger, about

60; body robust, deep.
m. Olivaceous, with dark vertical bars

;
fins high; dorsal rays XII-12; depth 5 in

length. NIGROFASCIATUS, 1428.

Subgenus ALVORDIUS, Girard.

1418, HADROPTERUS PHOXOCEPHALUS (Nelson).

Head 3f to 4; depth 5| to 6; eye 4i in head, about equal to snout.
D. XI or XII-12 to 14

;
A. II, 8 or 9

;
scales 12-80 to 85-16, 66 to 71 pores.

Body rather slender, compressed. Head extremely long, narrow, and
tapering, the snout very acuminate. Mouth large, the maxillary reach-

ing to the eye ;
the lower jaw unusually narrow and long, scarcely

shorter than upper; distance between mouth and gill cleft head. Gill

membranes somewhat connected. Cheeks, opercles, and neck with small
scales

; breast naked
;
a strong opercular spine ;

ventral line with small
caducous shields

; pectoral shorter than head
;
ventrals widely separated.

Skull more elongate than in H. aspro, the frontal region very narrow
;

parietals more convex in cross section than usual in Hadropterus, no supra-
occipital crest

; vertebrae 19 -f- 20= 39. Pyloric coeca 2. Color yellowish
brown, but the lateral spots smaller and more numerous than in H. aspro,
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quadrate in form, the hues rather dull
;
a small blackish spot at each end

of the lateral line. Length 6 inches. Ohio to Iowa, south to Kentucky
and Oklahoma; in sandy rivers; locally common, especially in Arkansas;
a well-marked species, notable for its very slender head. (0of6f , tapering ;

head.)

)>}i<is<> '']iltahun, NELSON, Bull. Ills. Mus. Nat. Hist., i, 35, 1876, Illinois River and

its tributaries. (Coll. Nelson.)

Alf<n-dinx jrfiojcocephalus, JORDAN & GILBERT, Synopsis, 501, 1883.

Percina phojcocepjiala, BOULENGER, Cat., i, 63.

1419. HADROPTERUS MACROCEPHALUS (Cope).

Head 3i to 4
; depth 6 to 7

; eye 4-J- in head, shorter than snout. D. XIII

to XVI-12 to 14
;
A. II, 9 to 11

;
scales 11-88 to 90-16, pores 74 to 83.

Body elongate ;
head longer and more slender than in Hadropterm aspro ;

maxillary about reaching pupil, 3J in head
; nape scaly ;

cheek naked, or

with a few rudimentary scales behind eye; opercle with very small

cycloid scales above, rarely quite naked
;
breast naked

;
scales on middle

line of belly enlarged and caducous. Gill membranes separate. Pectoral

1| in head
;
anal spines subequal ;

ventrals well separated. Color light

brown
;
9 black spots on side, confluent, squarish in form, sharply defined

and edged above by a continuous, undulating pale streak from eye to

base of caudal; fins, including ventrals, barred
;
a small but very dis-

tinct spot at base of caudal
;
a median dark shade across spinous dorsal.

West slope of the Alleghanies from Pennsylvania southward in mountain

streams
;
rather scarce

;
.known from Youghiogheny River, Foxburg, Penn-

sylvania; north fork of Holston River, Saltville, Virginia; middle fork

of Hoiston River, Glade Spring, Virginia ; Big Sandy, Green, and Cum-
berland rivers, Kentucky; and Clinch River, Tennessee. A large and

interesting darter
;
found only in clear ri vers, not in brooks, (//c/cpof ,

long; KeQa/ifj, head.)

Etheostoma macrocephalum, COPE, Trans. Amer. Philos. Soc., 1866, 400, Youghiogheny River,

Pennsylvania; VAILLANT, Recherches, 64, 1873, with plate; JORDAN, Bull. U. S. Fish

Conim., via, 1888 (1890), 147.

Alvordiusmacrocephalus, JORDAN & GILBERT, Synopsis, 501, 1883.

Percina macrocephalus, BOULENGER, Cat., i, 62.

1420. HADROPTERUS MACULATUS (Girard).

This species has never been satisfactorily identified since its first descrip-

tion. It seems to be close to Hadropterux guntheri and to Hadropterm

aspro, but is apparently characterized by the naked head. The following
is the original description: "Amongst the fishes collected by Major B.

Alvord, at Fort Gratiot, Lake Huron, there is a species of Etheostomid, the

generic character of which reminds us somewhat of those given to the

genus Hadropterus. The opercle and cheeks, however, are scaleless, as

well as the throat, Avhich is minutely prickly. The first dorsal fin is longer
and lower than the second, which is equal to the anal. The caudal is

emarginated posteriorly. The species itself being yet undescribed, we
shall call it Alvordius maculatus. The specimen before us measures 2f
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inches. The body is elongated, rather slender, and subfusiform. The head

is subconical, entering about 4i times in the total length. The eye is well

developed, its diameter being contained 4 times in the length of the side

of the head, once in advance of its anterior rim. The posterior extrem-

ity of the maxillary bone extends to a vertical line drawn within the

anterior rim of the orbit, not quite in front of the pupil. The lower jaw
is somewhat shorter than the upper. The first dorsal fin is much longer
and lower than the second, to which it is nearly contiguous. Its upper

margin is convex. The second dorsal is lower than high, diminishing

gradually backward. The caudal, which forms about the sixth of the

total length, is somewhat emarginated posteriorly. The anal is placed

opposite the second dorsal, and nearly equal to it in size and shape. The
ventrals are sublanceolated and rather short, their posterior extremities

being even with those of the pectorals, which are subelliptical in their

outline. The formula of the fins reads : D.XIV; A. 1, 10; C. 5,1,7,6, 1,8;

V. I, 5
;
P. 14. The scales are rather small, deeper than long, anteriorly

truncated, posteriorly rounded, with radiating furrows upon the anterior

sections only, and fine pectination upon the posterior margin. A series of

larger scales conspicuously toothed posteriorly, may be observed along
the ventral line between the vent and the extremities of the ventrals.

The ground color is reddish brown, the dorsal region being tessellated

with blackish spots, whilst a series of black patches may be observed on

either side, larger and less numerous in the male than in the female. A
black streak intersects vertically the eye. The fins in the male are uni-

color, except the first dorsal, which is black, spotted at the base. Jn the

female sex the caudal exhibits transverse blackish lines. The inferior

regions are unicolor in either sex." (Girard.) (maculatus, spotted.)

Alvordius maculatus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 67, Fort Gratiot, Michigan.
(Coll. B. Alvord.)

1421. HADROPTERUS ASPRO (Cope & Jordan).

(BLACK-SIDED DARTER.*)

Head 4; depth 5 to 6; eye about equal to snout, 4 in head. D. XIII to

XV-11 to 13
;
A. II, 8 to 10

;
scales 9-65 to 80-17, pores 63 to 75. Body

* The fine gentleman of the family is the Black-sided Darter (Hadropterus axpro). Him we may
know by his colors. The ground hue is a salmon yellow; the back is regularly and beautifully
marbled with black in a peculiar and handsome pattern. On the sides, from the head to the tail,
runs a jet-black band, which is widened at intervals into rounded spots which contrast sharply
with the silvery color of the belly; or we may say that on each side is a chain of confluent
round black blotches. Sometimes the fishes seem to fade out; these blotches grow pale and no
longer meet, but in an instant they may regain their original form and shade. This latter

change can be induced by the offer of food, and it is of course due to muscular action on the
scales which cover the darker pigment. A male in our aquarium underwent almost instantly
an entire change of coloration upon the introduction of a female fish of the same species recog-
nized by him as his affinity. Although the two have been together for some weeks, the novelty
has not yet worn off, and although his colors vary much from one hour to another, he has never
yet quite reverted to his original hues. The form of the Black-sided Darter is more graceful
than that of any other, and his movements have little of that angular jerkiness which charac-
terizes his relatives. The fins of Hadropterus, like those of Percina, are long and large, the num-
ber of dorsal spines being about 14. A notable peculiarity in both species is the presence of a row of
shields, or enlarged scales, along the middle line of the abdomen. These may help to protect
that part from the friction of the stony bottom. They seem to be shed sometimes, but when or
why this happens we do not know. Hadropterus delights in clear running water and maybe found
m most streams south and west of New York. It is especially desirable for aquaria, being hardier
than any other fish as pretty, and prettier than any other fish as hardy, and witlial with "a way
of his own," as au Irish laborer, Barney Mulling, once said to us of Thoreau. Jordan <k Copeland.
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rather elongate, fusiform, compressed behind. Head moderately elongate
less pointed than in some of the species. Mouth moderate, the lower jaw
included

; maxillary reaching just past the front of the eye. Gill mem-
branes scarcely connected

;
distance from mouth to gill cleft about half

head. Lateral line straight, prolonged forward to the eye. Opercles
with rather large scales

;
cheeks usually covered with very small ones,

which are scarcely visible, but rarely or never obsolete ; breast naked
;

nape naked, or more or less scaly ;
middle line of belly with enlarged

caducous scales
; body otherwise entirely scaly ,

the scales small and rough.
Pectoral a little shorter than head; ventrals well separated. Skull

smoother than in Percina, its outline more convex, frontal region very
narrow

; supraoccipital crest minute. Pyloric creca 3. Vertebrae

19 -f- 23= 42. Shoulder girdle and pharyngeals as in Percina. Coloration

straw yellow or greenish, with dark tessellations and marblings above,
and about 7 large dark blotches along the sides, which are partly conflu-

ent, thus forming a moniliformband
;
fins barred. Great Lake region to

the middle Missouri, and north to Minnesota ;* southward through Mis-

souri, Indiana,, and Kentucky to Arkansas, especially common in the

Ohio Valley ;
abundant in clear, gravelly streams, not common in small

brooks. One of the most curious and elegant of the darters. Its color-

ation varies much in intensity with differences in surroundings. (Aspro,
or Zingel, a related genus, which this species resembles

;
from asper, rough.)

blennioides, KIRTLAND, Journ. Boat. Soc. Nat. Hist., 1839, 340, fig. (but not descrip-

tion) ;
not of RAFINESQUE.

Alvordiiis aspro, COPE & JORDAN, Proc. Ac. Nat. Sci. Phila., 1877, 51, White River, Indian-

apolis, Indiana, substitute for Etheostoma blennioides, of KIRTLAND and AGASSIZ; JORDAN &

GILBERT, Synopsis, 501, 1883.

Percina aspro, BOULENGER, Cat., I, 59.

1422, HADROPTERUS GtlNTHERI (Eigenmann & Eigenmann).

Head 3 to 4
; depth of to 6. D. X-13 or 14

;
A. II, 9 to 11

;
scales 5-56

or 57-9, pores 53 to 56. Premaxillaries not protractile; distance from

mouth to gill cleft half head; gill membranes scarcely connected; ven-

tral line with the median scales enlarged ;
lateral line complete ; palate

with well-developed teeth
; preopercle entire

; nape and breast (with the

exception of the median line) naked; cheeks and opercles each with

about 3 series of large scales. A strong opercular spine ; pectoral nearly
as long as head. Yellowish; back marbled with darker; a lateral series

of large dark spots ;
dark streaks below and before eye ; spinous dorsal

with a dark spot in front and another behind. Closely related to Radrop-
terus ouachitce. Souris River, Winnipeg, south to Iowa. (Eigenmann/)

* Recorded by Dr. Eigenmann from Brandon and Winnipeg in Manitoba. Concerning these

specimens, Dr. Boulenger remarks: "The latter specimens have been referred by Prof. Eigen-
mann to P. aspro, from which they differ in the naked cheek (with or without a few embedded
scales) and the smaller number of scales in the lateral line. They show the following formula:

D. XIII, 12-14; A. II, 9-10; scales 64-72^ ;
lateral line 56-62. In the Bull. U. S. Fish Comm.,

vin, 1889, p. 113, Professor Jordan says of P. peltata: 'General form of E. aspro, from which this

species scarcely differs except in the larger size of the scales.' If so, the Canadian specimens
belong to P. peltata and not to P. aspro. The two species are, however, nearly completely con-

nected, and may ultimately have to be united."
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(Named for Dr. Albert C. L. G. Giinther, Keeper of the British Museum

of Natural History.)

? Alvordius maculatus,* GIRARD, Proc. Ac. Nat.Sci. Phila., 67, 1859, Fort Gratiot, Lake Huron.

Etheosloma gii.ntheri, EIGENMANN & EIGENMANN, Amer. Nat., Nov., 1892, 962, Winnipeg; Souris

River, (Coll. Eigenmann); Cedar River, Cedar Rapids, Iowa. (Coll. Meek.)

Percina guentheri, BouLENGER, Cat., i, 61.

1423. HADROPTERUS PELTATUS (Stauffer).

Head 4; depth 5f ; eye 4. D. XIII-12; A. II, 10; scales 6-52 to 56-9.

General form of Hadropterus aspro, but stouter and with larger scales
;

head rather heavy, the snout bluntish in profile, about as long as eye ;

lower jaw slightly included, maxillary reaching just past front of eye, its

length 3| in head
; gill membranes scarcely connected. Cheek usually

wholly naked (peltatus), but often with smooth embedded scales (nevi-

sensis). Opercle with about 3 small scales above, sometimes naked on

one side
; nape and breast naked

;
caducous ventral shields large and few

in number. Fins all comparatively low and small; pectoral a little

shorter than head, barely reaching tips of ventrals
;
anal nearly as large

as second dorsal, its second spine a little slenderer and longer than first
;

caudal lunate. Light straw color, the marking all very dark, verging on

jet black ;
back with dark cross blotches and irregular wavy longitudinal

markings above lateral line, much as in H. aspro ;
sides with six large

conspicuous square black blotches, about as broad as the interspaces and

alternating with fainter bars of black, these sometimes coalescing in a

dark lateral bar
;
a faint dusky streak along lateral line

; markings some-

times bright (peltatus), or obscure and diffuse (crassus); top of head

black
;
a black bar below eye ;

snout and opercle mostly black
; nape

with a pale spot surrounding a dark one
;
a dark band in axil and 6 to 8

round spots on back
;
first dorsal with a submedian black band and some

black spots toward tip ;
second dorsal and caudal obscurely barred

;

ventrals and pectorals dusky. Southeastern Pennsylvania southward to

South Carolina in coastwise streams
; locally common

;
not found west

of the Alleghanies. Close to Hadropterus aspro, but with the scales

always larger, (peltatus, shielded.)

Etheostoma peltatum (Stauffer MS.), COPE, Proc. Ac. Nat. Sci. Phila., 1864, 233, Conestoga
Creek, near Lancaster, Pennsylvania; (Coll. Stauffer); VAILLANT. Recherches, 61,

1873, with plates; JORDAN, Bull. U. S. Fish Comm., vm, 1888 (1890), 113.

Hadropterus maculatus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 100, (name preoccupied), tribu-

tary of Potomac River, Ann Arundel County, Maryland.
Etheostoma nevisense, COPE, Proc. Amer. Philos. Soc. Phila., 1870, 261, Neuse River at the

falls, 8 miles east of Raleigh, North Carolina. (Coll. Cope.)

Alvordius crassus, JORDAN & BRAYTON, Bull, xn, U. S. Nat. Mus., 12, 1878, Saluda, Ennoree,
and Reedy rivers, near Greenville, South Carolina. (Coll. Jordan & Brayton.)

Alvordius nevisensis, crassus, and variatus, JORDAN & GILBERT, Synopsis, 502 and 503, 1883.

Percina pellala, Boulenger, Cat., i, 60.

* This Alvordius maeulatus is more likely to be Hadropterus guntheri than H. aspro, as Girard
describes it as having the head scaleless. Perhaps both are varities of one species, to which it

may be necessary to add peltatus and ouachilse also, and possibly even aspro.
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1424. HADROPTERUS OUACHITE (Jordan & Gilbert).

Head 4
; depth 6-fc ; eye 3 in head, equal to snout. D. XI or XII-13;

A. II, 10
;

scales 6-52 to 60-10, pores 50 to 58. Body elongate, slender,

comparatively little compressed. Head slender, the snout not blunt, the

upper profile descending in a long gentle curve. Mouth moderate,
narrow

, premaxillaries on a level with lower part of orbit, uonprotrac-
tile

;
lower jaw included; gape nearly horizontal; maxillary reaching

vertical from front of orbit, its length slightly greater than snout, 3| in

head. Gill membranes scarcely joined across isthmus. Fins of moderate
size

; longest dorsal spine 2i in head, the longest soft ray more than half

head
;

anal spines short and weak, the two nearly equal, their length

equaling diameter of orbit
;
caudal emarginate ; pectorals reaching to

opposite tips of veutrals, as long as head. Scales moderate, rough;
lateral line complete, straight ; opercles and nape scaled

;
cheeks smooth,

naked or covered with embedded scales
;
breast naked

;
middle of belly

naked, or with series of enlarged plates ;
an enlarged spinous scale

between bases of ventral fins. Color olivaceous
;
back more or less tes-

sellated with dark brownish, the margins of the scales dusky ;
5 rather

faint dark bars from the back downward and forward to lateral line
;
the

first under front of spinous dorsal and the second under its last rays, the

third under middle of soft dorsal and the fourth immediately behind it,

the fifth a mere cross blotch on back of tail
;
on middle of back these

bars are narrower than the interspaces, but grow much wider downward
;

middle of sides with a series of 8 or 9 quadrate dusky blotches, more or

less confluent, as in aspro ;
below pale, unmarked

; dorsals, caudal, and

pectorals more or less evidently barred with light and dark
;

ventrals

and anal unmarked
;
no red or blue in life. Length 2 inches. Southern

Indiana, western Kentucky, and southwest to Arkansas; not rare; known
from Patoka River, Indiana (Evermann) ;

lower Green and Obion rivers.

Kentucky (Woolman) ;
Black River* and Saline River, Arkansas. Very

close to Hadropterus peltatus, a little more slender, the pectorals longer,

and 4 distinct cross blotches on the back. The scales in both are larger

than in Hadropterus aspro, which they otherwise much resemble. (Name
from the Ouachita River in Arkansas, now usually spelled Washita,
from a tributary of which the types were taken.)

Etheostoma (Hadropterus) ouachitte, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 49, 1887, Saline

River, Benton, Arkansas, a tributary of the Washita; (Type No. 3G449) ; Coll. Jor-

dan & Meek); JORDAN, Bull. U. S. Fish Comm., vm, 1888 (1890), 164.

* The following description is taken from a specimen from Black River, Black Rock, Arkan-
sas (Coll. S. E. Meek):

Head 4; depth 6%; eye 3$; snout 3%; interorbital width 2 in eye. 1). X-13
;
A. II, 10; scales

G-58-8, lateral line complete. Body slender, subterete, rather loosely scaled; breast and nape
naked, cheeks and opercles scaly; belly with a naked streak where the plates have fallen off.

Head narrow, slender; snout pointed; mouth large, maxillary reaching pupil. Upper jaw with

frenum, but scarcely protractile. Gill membranes slightly connected across isthmus. Eye
large, a' little less than snout; interorbital very narrow. Anal fin large. Color similar to that

of H. aspro; sides with about 8 very irregular, confluent dark blotches, most distinct on pos-
terior part of body; a dark Hue forward and a very distinct one downward from the eye, meet-

ing its fellow beneath; 4 broad dark blotches across the back (resembling CbflMMfcr m-anidea

in this respect), the first at anterior part of spinous dorsal, the second between the dorsals, the

third near the middle of soft dorsal, and the fourth just behind the soft dorsal; fins, except
ventrals and anal, barred with dark.
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1425. HADROPTERUS ROANOKA (Jordan & Jenkins).

Head 3| to 4; depth 41 to 4|; eye 4 to 4f in head, about as long
as snout. D. X or XI-11

;
A. II, 8 or 9

;
scales 5-48-9, pores 41 to 50.

Body decidedly robust, moderately compressed, the back elevated. Head

broad, heavy, tapering forward, the snout moderately blunt at tip, then

nearly straight from before eye backward to occiput. Premaxillaries not

protractile. Maxillary 3| in head, reaching front of pupil. Mouth small,

little oblique, low, the lower jaw included all around
;
teeth rather strong.

Cheek scaleless, usually 2 or 3 small scales on upper part of opercle, the

head often quite naked; nape and breast naked; middle line of belly

with about 8 moderately enlarged scales
; preopercle entire ; opercular

spine moderate
; gill membranes very slightly connected

;
lateral line

complete : dorsal fins moderate, contiguous ;
anal large, its spines large,

the first strongest ; pectoral about as long as head, reaching beyond ven-

trals to vent
;
caudal slightly lunate. Color straw yellow, the males

dark green ;
sides with 10 or 11 vertical cross bars, more or less confluent

into a lateral band
;

in the males these bands are of a deep blue green
and vaguely defined

;
in the females they are distinctly diamond-shaped

and confluent along their middle, forming a broad baud, with both edges

serrate; male with lower parts and paler parts of head bright sulphur

yellow ;
back barred and mottled with dark

; nape with a pale spot ;

head dark blue in males, with a black bar forward and one downward
from eye; lips orange. Fins in male nearly plain blue-black

;
first dorsal

with a median band of very bright yellow, its base with a black band,
its edge narrowly black

;
second dorsal and anal faintly barred

;
some

orange yellow on ventrals, anal, and soft dorsal
;
2 yellow spots at base

of caudal, the upper forming a curved streak above the last of the dark

lateral spots. Females paler, yellowish below, the markings black and
less diffuse, the second dorsal and caudal sharply barred. Length 21
inches. Roanoke River, Virginia ;

common
;
a beautiful species of the

mountain streams.

Etheostoma roanoka, JORDAN & JENKINS, Proc. U. S. Nat. Mus., 358, 1888, Roanoke River at

Roanoke, Salem, and Alleghany Springs, Virginia. (Type, No. 39866. Coll. Jordan,

Evermann, and Jenkins.)

Percina roanoka, BOULENGER, Cat., I, 62.

Subgenus ERICOSMA, Jordan & Copeland.

1426. HADROPTERUS EVIDES* (Jordan & Copeland).

Head 41 ; depth 51 ; eye rather large, high, 31 in head. D. XI-10
;
A.

II, 8 or 9
;

scales 9-52 to 67-9 to 11
;
vertebrae 18 -f 22 = 40. Body mod-

erate, somewhat compressed. Head heavy, the profile rather convex.

Mouth moderate, somewhat oblique, the lower jaw included
; maxillary

reaching front of eye. Cheeks, neck above, and throat naked
; opercles

with rather larger scales, caducous
;
ventral plates little enlarged. Fins

large; pectorals long; second dorsal lower than anal, but with longer

* Dr. Boulenger places this well-marked species in the synonymy of "Percina pellata." There
is no warrant for this arrangement.
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base
;

ventrals not widely separated. Coloration extremely brilliant
;

dark olivaceous above, tessellated with dark
;
sides with about 7 broad

transverse bars extending from below the lateral line on one side, across

the back, and down the other side; these bars are wider than the eye
and are connected along the lateral line by a faint black stripe ;

in the

female these bars are black and the intervening spaces yellowish ;
in the

male the bars are of a dark rich blue green, with metallic luster
;
the

connecting longitudinal line greenish bronze; just above this line is a
luminous yellowish streak, and above, in each of the interspaces between
the bars, is a bright blotch of bronze-red; blackish green streaks down-
ward and forward from eye ;

cheeks orange red, the color of iron rust
;

dorsal fin orange colored, with a bright bronze edge, a blackish spot on
the last rays ;

second dorsal and caudal pale orange ;
two bright yellow-

ish spots at base of caudal; anal bronze, with a blue-black shading;
ventral fins dark blue-black

; pectorals faintly orange. Males with the

rays of the ventral and anal fins covered with small corneous tubercles,
much as in some Cyprinidce. Female and alcoholic specimens show little

of the bright colors, although the same pattern is preserved. The spinous
dorsal has a dusky spot on its posterior rays, and the fins are destitute of

the dark bars found in related species. Length 2 to 3 inches. Indiana,
in the Wabash and Maumee basins, west to central Iowa and south-

ward in Arkansas, Kentucky, and Tennessee in the larger, clear streams;

especially abundant in the French Broad, the Wabash and in the Ozark

region ;
not found east of the Alleghanies. There is considerable varia-

tion in coloration and in size of scales, those from the Tennessee Basin

especially having larger scales (52 to 65). One of the most brilliant of

all fishes, (evetdfa, comely.)

Alvordius evides, JORDAN & COPELAND, Proc. Ac. Nat. Sci. Phila., 1877, 51, 'White River, near

Indianapolis, Indiana; (Coll. Jordan & Copeland); JORDAN & GILBERT, Synopsis, 503.

Etheoslouia evides, JORDAN, Bull. U. S. Fish Comrn., viu, 1889, 53; WOOLMAN, Bull. U. S. Fish

Coiuui., x, 1890, 260.

Subgenus SERRARIA, Gilbert.

1427. HADROPTERUS SCIERUS, Swain.

Head 4 to 4
; depth 5 to 6

; eye 4 to 4i in head, scarcely equal to snout
;

snout bluntish, 3i in head. D. XIII-13 or 14; A. 11,9; scales 7-68 to

70-17, pores 64 to 71. Body robust, rather compressed behind. Head
rather short. Mouth small, the lower jaw included; maxillary not

reaching the eye by about the width of the pupil ; preopercle more or

less distinctly serrate, especially in the young and in southern speci-

mens. Gill membranes broadly connected. Lateral line straight, com-

plete, not prolonged forward to the eye. Opercle covered with rather

large scales; cheeks with slightly smaller ones
;
a triangular area on the

breast, in front of the ventral fins, with embedded scales; breast other-

wise almost naked
;
throat naked

;
scales persistent, those on middle line

of belly little enlarged and not caducous, except a few of the anterior

ones, 1 enlarged plate being present between the ventral fins
; body

otherwise covered with rather small ctenoid scales. Fins all very large ;
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spinous dorsal separated from the soft dorsal by the length of the snout
;

outline of the spinous dorsal gently curved, the first spine \ longer than

last spine, and f length of middle spine, which is If in head
;
base of

soft dorsal longer than that of anal, its rays of about equal length, If in

head; anal about as large as soft dorsal, its spines subequal; ventrals

moderately separated, about equal to pectorals, which are 1 in head.

Vertebrae 18 -f 22 = 40. Color yellowish olive, everywhere vaguely
blotched with black. Top of head, dorsal, anal, and ventral fins

entirely black in male, paler in female
;
base of pectoral and caudal fins,

branchiostegal membranes, cheeks, and sides posteriorly blackish
;

scales everywhere finely punctulate with brown, the sides with a few

larger black specks. Length 5 inches. Northern Indiana to Tennessee

and Texas, the typical form above described being common in weedy
brooks from northern Indiana southward in the Wabash Basin through
Kentucky and Tennessee to the Washita and Saline rivers, Arkansas.

Strongly resembles Hadropterus aspro, but duller in color, and easily dis-

tinguished by the united gill membranes and the serrulate preopercle.

(a/aep6f, dusky.)

Hadropterus scierus, WAIN, Proc. U. S. Nat. Mus., 1883, 252, BEAN Blossom Creek, Monroe

County, Indiana. (Coll. Jordan & Swain.)

Etheostoma scierum, JORDAN, Bull. U. S. Fish Comm., vm, 1888 (1890), 160, 164, and 167; Bou-

LENGER, Cat., i, 80.

Represented in streams of Texas by

142 7a. HADBOPTEBUS SCIEBUS SEBBULA, Jordan & Gilbert.

Close to Hadropterus scierus, but with smaller scales, 68 to 71 in the

lateral line, instead of 64 to 66 as in typical scierum. The coloration in

serrula is paler, with more sharply defined markings, the black blotches

on the side being less confluent, and the sides of the belly without dark
clouds. Breast naked; the opercle very weakly, but generally distinctly
serrulate. From southern Arkansas southward through eastern Texas.

Common in sandy streams, (serrula, a little saw.)

Hadropterus scierus serrula, JORDAN & GILBERT, Proc. II. S. Nat. Mus., 1886, 16, Red River,

Fulton, Arkansas (Type, No. 36481. Coll. Jordan & Swain); EVERMANN & KENDALL,
Bull. U. S. Fish Comm., xn, 1892 (1894), 113.

Subgenus HADROPTERUS
: Agassiz.

1428. HADBOPTEBUS NIGBOFASCIATUS, Agassi/.

(CRAWL-A-BOTTOM.)

Head 4
; depth 5

; eye moderate, 4 in head, equal to snout. D. XII, 11

or 12; A. II, 9 or 10; scales 7-58-15, pores 55 to 60. Head and body
stout and heavy, the body compressed, more robust than in related

species. Mouth moderate, the maxillary reaching front of eye ; preoper-
cle entire

;
distance from mouth to gill cleft f head. Fins all large.

Scales rather large. Pectoral nearly as long as head
;
ventrals moder-

ately separated; anal spines subequal. Breast usually naked, but some-
times closely scaled

;
scales on the median line of the belly somewhat
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enlarged, but the most of them not caducous nor especially spinous.
Gill membranes a little connected. Color dark olive above, with black-

ish markings ;
sides with vertical bars, somewhat diamond-shaped, but

quite narrow
;
these acute above and below, more or less confluent along

the middle, about 12 in number; the bands dark greenish, varying to jet

black, most distinct near the middle of the body and broadest behind ;

inner half of each of the vertical fins black
;
outer half more or less

speckled and barred
; top of head black, a black band through eye and

snout, and a dark vertical shade below the eye ;
a small black spot

between 2 smaller ones at base of caudal fin
;
no red nor blue. Length 6

inches. South Carolina to Louisiana in the larger clear streams ;
common

in the Alabama Basin
;
one of the largest of the darters, its form heavy,

more like that of a typical perch, (niger, black; fasciatus, banded.)

Hadropterus nigrofasciatus, AGASSIZ, Amer. Journ. Sci. and Arts, xvn, 1854, 305, Mobile,
Alabama; JORDAN & GILBERT, Synopsis, 506.

Plesioperca anceps, VAILLANT, Recherches sur Etheostom., 37, plate 1, fig. 3, 1873; no locality

given.

Alvordius spillmani, HAY, Proc. U. S. Nat. Mus., 1880, 491, Chickasawha River, Mississippi.

(Type, No. 27432. Coll. Hay.)
Etheostoma nigrofasciatum, VAILLANT, Recherches, 69, 1873; BOULENGER, Cat., i, 80.

467. HYPOHOMUS, Cope.

Hypoliomus, COPE, Proc. Amer. Phil. Soc. Phila., 1870, 449, (aurantiacus).

Swainia, JORDAN & EVERMANN, new subgenus, (squamatus).

This genus contains darters closely allied both to Hadropterus and to

Etheostoma (Nothonotus). From the former they are separated by the non-

differentiation of the ventral scales, the belly being covered with small,

persistent scales like those on the sides. From Etheostoma, Hypohomus is

distinguished chiefly by the larger anal fin, more depressed cranium, and
more separated ventrals. The relation in both cases is very close. Species
of large size and usually showy coloration. (VTU, below; d/ub^, uniform.)

SWAINIA*:

a. Gill membranes broadly united across the isthmus; scales very small; snout long and slender,

the mouth long and narrow.

b. Color olivaceous, with dark lateral blotches; a black humeral scale; fins with orange;

head 3 in length; depth 5%; cheek and opercles scaly. SQUAMATUS, 1429.

HYPOHOMUS:

aa. Gill membranes scarcely connected; snout moderately produced.

c. Opercles and breast scaly.

d. Scales very small, about 85; dorsal rays XV, 15; color yellow, with dark lateral

shades. AURANTIACUS, 1430.

dd. Scales moderate, about 66; dorsal rays about XIII, 13; color greenish, with a dark

wavy lateral band, bordered above and below by pale; a dark spot at base of

caudal. CYMATOTJENIA, 1431.

cc. Opercles and breast naked; cheeks nearly so; dorsal rays about XII, 12; color brilliant

olive, with dark cross bars, the interspaces red in the male.

e. Scales about 74; lateral line complete. NIANGU.*:, 1432.

ee. Scales about 60; lateral line incomplete. SPILOTUS, 1433.

* Named for Dr. Joseph Swain, President of the University of Indiana, and discoverer of the

typical species.
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Subgenus SWAINIA, Jordan & Everraann.

1429. HYPOHOMUS SQUAMATUS (Gilbert & Swain).

Head 3f- ; depth 5i. D. XIV-13
;
A. II, 10

;
scales 10-82-18. Body elon-

gate, the sides and caudal peduncle compressed ;
back elevated, the pro-

file forming a slight angle at occiput ;
head very long and slender, with

a long acuminate snout, as in Hadropterus phoxocephalus, which this spe-

cies somewhat resembles in appearance. Cleft of mouth long and narrow,
the lower jaw included in closed mouth; maxillary reaching vertical

from front of orbit, its length equaling that of snout, 3^ times in head;

upper jaw not protractile. Bands of teeth very wide, the outer premaxil-

lary series enlarged. Vomerine patch well developed. Eye moderate, If

in snout, 4 in head to end of opercular spine, 2| times the furrowed inter-

orbital width. Preopercular margin strictly entire. Gill membranes

widely united across isthmus. Spinous dorsal long and low, spines from

the third to the tenth subequal in length, those anteriorly and posteriorly

gradually shortened
; longest spine length of head

; spinous and soft

dorsals well separated ;
base of soft dorsal equaling i the distance from

its origin to front of spinous dorsal; anal shorter than soft dorsal, but

higher and inserted more anteriorly ;
anal spines strong, the first slightly

the longer, about equaling length of snout
; highest anal ray nearly half

length of head; caudal emarginate, the lobes rounded, 1 in head; pec-
torals equal to length of head behind front of eye; ventrals If in head.

Body covered with very small scales, uniform in size, and completely invest-

ing the ventral region, which is without series of enlarged scutes; cheeks,

breast, and nuchal region covered with still finer scales having entire

edges, and the opercle with larger spinous scales
; interopercle and part

of subopercle naked
;
an enlarged black humeral scale. Colors in life :

Yellowish olive, with about 10 broad dusky bars across the back, and an

equal number of dusky blotches along lateral line
;

a conspicuous black

humeral spot ;
a broad black line forward from eye to snout, and a nar-

rower line backward from eye to upper preopercular margin ; opercle and

occiput largely dusky ;
a diffuse dusky blotch at base of tail, with a small

round, jet-black spot behind it
; spinous dorsal translucent, with a broad

subterminal brownish-orange band; soft dorsal and caudal barred with

dusky and orange-yellow ; pectorals slightly reddish ;
ventrals translucent.

Length 5 inches. Upper Tennessee River Basin
;
known from the Watauga

and French Broad rivers
;
rare

;
a large and interesting species, remarka-

ble for its long and slender head
; perhaps the type of a distinct genus.

(squamatus, scaly, the scales being small and close-set.)

Etheostoma (Hadropterus) squamatus, GILBERT & SWAIN, Proc. U. S. Nat. Mus., 1887, 50, French
Broad River, at mouth of Wolf Creek, Tennessee. (Type, No. 36652. Coll. Gilbert
& Swain); JORDAN, Bull. U. S. Fish Comm., vm, 1888 (1890), 147, 153.

Etheostoma st^uamatum, Boulenger, Cat., i, 84.

Subgenus HYPOHOMUS, Cope.

1430. HYPOHOMUS AURANTIACUS (Cope).

Head 4; depth 6; eye 4 in head; snout 3f. D. XV-15; A. II, 11;
scales about 14-100-15, 85 pores. Body elongate, somewhat compressed ;
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head moderate, snout deourved
;
mouth nearly horizontal, lower jaw

slightly included ; premaxillaries not protractile ; maxillary reaching past
front of orbit

; gill membranes slightly connected; width of interorbital

space about 5 in head. Cheeks, opercles, and nape covered with fine

scales; breast naked
;
scales very small, firm, and even, strongly ctenoid;

lateral line nearly straight, complete. Dorsal fins long, well separated,

low, longest spines less than half length of head; anal higher; pectorals

long, l-[ in head ;
caudal truncate. Color in life olive, tinged with orange ;

a black lateral band of confluent black blotches
;
chin and throat deep

orange ; deep orange on front of spinous dorsal, shading to yellow behind
;

orange on front of pectoral ;
a round yellow spot above each interspace

in lateral band
;
a row of small brown spots on each side of back nearer

base of dorsal fin than to lateral line, these ceasing under soft dorsal
; top

of head dark. Length 4 to 6 inches. Uppfcr Tennessee Basin, rather rare,
in swift waters; a beautiful species; known from the North Fork of

Holston
, Clinch, Watauga, and French Broad rivers, (aurantiacus, orange

colored.)

Coltogaster aurantiatus, COPE, Journ. Ac. Nat. Sci. Phila., 1869, 211, North Fork of Holston

River, Saltville, Virginia, (Coll. Cope).

Eiheostomn aurantiacum, VAILLANT, Recherches, 67, 1873; JORDAN, Bull. U. S. Fish Comm., vm,
1888 (1890), 147; BOULENGEB, Cat., i, 67.

Hadropterus aurantiacus, JORDAN & GILBERT, Synopsis, 505, 1883; BEAN, Proc. U. S. Nat. Mus.,

1885, 165.

1431. HTPOHOMUS CYMATOT^ENIA (Gilbert & Meek).

Head 4 to 4; depth 5
; eye large, 4 in head, about equaling snout;

D. XII to XIV-12 to 14
;
A. II, 10. Scales 7-64 to 70-12, pores 60 to 63.

Body robust, comparatively little compressed, the ventral region very

prominent, rounded, the dorsal region scarcely elevated
;
dorsal and ven-

tral outlines converging rapidly toward caudal peduncle, which is very
narrow and expands abruptly behind to form a broad basis for the caudal

fin. Head short, tapering rapidly forward, the snout not blunt, short and
slender. Mouth small, oblique, the lower jaw included

; maxillary nearly

reaching vertical from front of orbit, about 41 in head. Teeth in very
narrow cardiform bands, the outer series in both jaws rather conspicuously

enlarged. Cheeks, opercles, nape, and breast covered with large scales,

those on cheeks smaller than the others. Preopercular margin entire.

Gill membranes narrowly joined across isthmus, the union being in most

cases hardly perceptible, but in one specimen examined quite broad.

Spinous dorsal rather short and high, the first spine but little shorter than

the second
;
anterior spines highest, the outline of the fin thence declined

;

highest spine equaling half the length of the head
;
soft dorsal small,

quadrate, as long as high, its base but little more than half that of spinous

dorsal, its longest ray If in head
;
first anal spine very strong and robust,

much stronger than any of dorsal spines, or than the second anal spine,

its length equaling distance from snout to center of pupil, equaling or

slightly exceeding that of second anal spine ;
anal larger than second

dorsal, its base slightly longer, and the rays higher, the longest ray

F . N . A. 67
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If in head
;
caudal slightly emarginate ; pectorals short, not reaching tips

of ventrals, the two about equal in length, equaling head behind nostrils.

Body covered with large, rough scales, everywhere spinous,but with a

tendency to smoothness on the breast
;
ventral region completely and

uniformly scaled, without median series of enlarged plates, two or three

of which only are visible between the ventrals. Colors in life : Above
and on sides greenish, made very dark by fine, close-set, punctulations ;

two pairs of light streaks along sides, narrower than interspaces, becom-

ing yellowish in spirits; the upper pair from the nape running along each

side of dorsal, inclosing between them a dusky streak occupying median
line of back

;
the lower pair from above opercles running in a wavy course

above lateral line to upper caudal lobe; below this and bounded by it,

occupying the middle of the sides, is a broad dusky moniliform band
;

lower part of sides and ventrarl region light olive, dusted sparsely with

rather coarse black specks ;
a small jet-black spot at base of caudal

;
a

broad black bar (sometimes obscure) on head from snout through eye
across upper part of cheeks to opercular spine ;

sometimes a series of

small black cross blotches on median dorsal line
;
fins translucent, barred

with dark lines. Length 4 or 5 inches. Western Kentucky and southern

Missouri, in clear, cold streams; not very common; one of the most
beautiful species. (KV/J.O., wave ; Taivia, ribbon or stripe.)

Etheostoma (Hadropterus) cymatotsenia, GILBERT & MEEK, Proc. U. S. Nat. Mus., 1887, 51, Niangua
River and Osage Fork of the Gasconade, near Marshfield, Missouri; Sac River,
near Greenfield, Missouri; (Type, Nos. 36215, 36308, 38260. Coll. Gilbert & Meek) 5

WOOLMAN, Bull. U. S. Fish Comin., x, 1890 (1892), 260.

Etheostoma cymatotenia, BOULENGER, Cat., i, 67.

1482. HYPOHOMTJS NIANGUA (Gilbert & Meek).

Head 3f ; depth 5 to 6. D. XI or XII-13 or 14
;
A. II, 11 or 12

;
scales

11-74-16. Body elongate, terete, the sides somewhat compressed, becom-

ing more so posteriorly ;
back elevated, the profile descending gently in an

unbroken line from front of dorsal to tip of snout. Head very long and

slender, much as in H. macrocephalus and H. phoxocephalus ;
the snout com-

paratively deep and narrow, abruptly rounded vertically at tip. Mouth

large, the cleft wide and slightly oblique, the maxillary reaching beyond
front of orbit, its length equaling distance from snout to front of pupil,
3i in head (the latter measured in this description to end of opercular

spine). Outer series of premaxillary teeth somewhat enlarged, the
bands all broad. Eye slightly less than snout, 5 in head to end of oper-
cular spine; interorbital space convex transversely, its width about f
diameter of eye. Cheeks perfectly smooth, with a few scattered, embed-
ded cycloid scales

; opercles and breast strictly naked ; nape and ventral

region closely scaled. Preopercular margin entire. Gill membranes
scarcely joined across the isthmus. Spinous dorsal short and high, the
first spine much shorter than the second, the seventh and eighth about

equal, the longest 2i in head; soft dorsal high, its base li in that of

spinous dorsal, the longest ray 1 in head
;
anal similar to second dorsal,

but smaller; first anal spine short, the second but little longer, its length
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equaling that of snout
;
caudal wide, truncate behind, slightly emarginate

when fin is not spread; pectorals equaling distance from front of orbit

to tip of opercular spine, the tips of pectorals and ventrals reaching
about the same vertical ; ventrals H or If in head. Scales on body of

moderate size, becoming larger and less closely imbricated posteriorly,
those on nape and along base of dorsal anteriorly little imbricated,

roundish, without spinous points, partially embedded in the skin
;
ventral

region uniformly scaled, without naked strip or series of caducous plates ;

no enlarged scale between bases of ventral tins
;
head and breast naked,

excepting a few embedded scales below and behind eye. Color olivaceous,
the back with 8 to 10 dusky cross bars wider than the interspaces ;

these

dorsal bars usually continuous with an equal number on middle of sides,

the latter terminating below lateral line in V-shaped prolongations, much
like those in Diplesion blennioides. In one specimen examined (adult male)
the first 2 bars are partially confluent on sides, the anterior one including
the axil and ending in a black spot below pectorals, the second encircling

body behind ventral fins
;
bars behind front of anal in this specimen also

completely encircling body ;
back and sides marked with many small,

bright, carmine-red spots, irregularly disposed in the light interspaces;
in the male specimen examined by us they are much more numerous,
those on hinder part of body confluent, forming narrow bars, 1 down
the middle of each light space ;

a dark streak forward and 1 backward
from eye, none downward

; opercle and top of head dusky ; spinous dor-

sal dusky, the base marked with fine red spots, the fin broadly margined
with a bright carmine band

;
soft dorsal barred with alternating series of

dark and of reddish spots ;
caudal with wide bars of dark and red; a pair

of small jet-black spots on caudal peduncle at base of median caudal

rays ;
anal dusky at base

; pectorals and ventrals light orange, indis-

tinctly barred with dusky. Length 4 inches. Niangua River, in the

Ozark region of southern Missouri
;
scarce

;
not seen elsewhere. A sin-

gularly beautiful fish.

Etheostoma (Hadropterus) nianguse, GILBERT & MEEK, Proc. U. S. Nat. Mus., 1887, 52, Niangua
River, near Marshfield, Missouri (T^pe, No. 36214. Coll. Gilbert & Meek); MEEK,
Bull. U. S. Fish Comin., ix, 1889 (1891), 125.

Etheostoma nianguse, BOULENGEE, Cat., i, 68.

1433. HYPOHOMUS SPILOTUS (Gilbert).

Head 3| to 3f ; depth 5i to 6
; eye 5 in head in specimens 2 to 3 inches

long. 1). X or XI-12 or 13
;
A. II, 10 or 11. Scales 8-58 to 60, the pores

absent on the posterior 5 to 13 scales, and occasionally on single scales

more anteriorly. Color in life olive green above, light below
;
back with

8 dark cross bars formed of dusky mottlings ;
continuous with these, or

in other cases alternating with them, are 8 V-shaped markings on middle of

sides; sides and above spotted, with reddish orange occupying the light

interspaces ;
a narrow black bar from above opercular angle, through eye,

encircling the snout; pectorals and ventrals translucent, tinged with

light orange ;
dorsal translucent, the rays speckled ; spinous dorsal with

a narrow red margin, terminating posteriorly in a bright orange-red



1044 Bulletin 47, United States National Museum,

spot, in advance of which is a large black blotch
;
a black humeral spot ;

2 jet-black spots at base of caudal, more or less confluent into 1. In all

other respects this agrees with the description of typical nianguce.

Length 2f inches. Kentucky River; apparently rare. Close to Hadrop-
terus nianguoBj but the scales much larger and the lateral line incomplete.

((TTTiAorof, spotted.)

Etheosloma nianguse spilotum, GILBERT, Proc. IT. S. Nat. Mas., 1887, 53, Sturgeon Creek, a trib-

utary of the Kentucky River, near Travellers Rest, Owsley County, Kentucky.
(Type, No. 38319. Coll. Gilbert); WOOLMAN, Bull. U. S. Fish Comm., x, 1890 (1892), 280,

pi. 51, fig. 3.

468. COTTOGASTER, Putnam.

Cottogaster, PUTNAM, Bull. Mus. Comp. Zool., 5, 1863, (tessellatum, THOMPSON, not of DE KAY
= copelandi).

Imosloma, JORDAN, Proc. Ac. Nat. Sci. Phila., 1877, 49, (shumardi).

Rheocrypta, JORDAN, Bull. U. S. Nat. Mus., x, 9, 1877, (copelandi).

Body rather robust, little compressed. Head moderate, bluntish.

Mouth moderate or small, the lower jaw included
; premaxillaries pro-

tractile or occasionally (in shumardi) joined by a narrow frenum to the

frontal region ; maxillary not adherent to the preorbital. Teeth on
vomer. Gill membranes nearly separate. Scales ctenoid

;
the middle

line of the belly anteriorly naked or with caducous scales
;
lateral line

continuous. Dorsal fins large, the second usually smaller than the first

and smaller than the anal. Anal spines two, the first the longer. Pyloric
coeca 3

;
vertebrae 18 + 20= 38 (copelandi). Skull short, the frontal region

not very narrow
; pa^ietals little convex transversely ;

sutures distinct.

No supraoccipital crest. Coloration not brilliant. Size moderate,

(icorrof, sculpin; yaarrip, belly.)

COTTOGASTER :

a. Median line of belly with a series of more or less enlarged caducous spinous scales; cheeks

and breast mostly naked.

6. Dorsal rays X or XI-13; back with four broad black cross bands. URANIDEA, 1434.

bb. Dorsal rays XI-10 or 11; back tessellated; sides pale, with a series of black blotches;

a small ink-like speck at base of caudal. COPELANDI, 1435.

IMOSTOMA (ei/uu, to move; <7To/u.a, mouth) :

aa. Median line of belly naked anteriorly, with ordinary scales posteriorly; cheeks mostly

scaly; premaxillaries sometimes with a frenum.

c. Dorsal rays X or XI-13 to 15; scales about 56; sides with diffuse dusky blotches.

SHUMARDI, 1436.

Subgenus COTTOGASTER.

1434. COTTOGASTER URANIDEA (Jordan & Gilbert).

Head 3| to 3f ; depth 5f ; eye 3f in head
;
snout 3f. D. X or XI-13

;
A.

II, 10 or 11; scales 6-48 to 56-x. Form moderately elongate, terete, very
little compressed ; upper profile gently arched, the lower almost straight ;

caudal peduncle short and very slender
; upper profile of head descend-

ing in a long gentle curve to the sharp snout. Premaxillaries always pro-

tractile, the fold very narrow. Eye equaling length of snout, 3| in head,
nearly twice interorbital width in a specimen 2 inches long. Opercular
spine well developed ; preopercular margin entire. Parietal region rather
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broad, depressed, the bones rugose. Gill membranes very slightly joined
at base. Cheeks mostly naked

; opercles closely scaled. Breast naked,
or with a few scattered scales. Paired fins rather small, the vertical fins

long but rather high ;
membrane of first dorsal not joining base of secondj

longest dorsal spine about equaling distance from tip of snout to middle
of orbit

;
soft rays half as long as head

;
caudal fin deeply emarginate

anal spines very short, about equal in size, as long as diameter of orbit
;

soft rays of anal high, the fin rather longer than second dorsal
; pectorals

and ventrals short, reaching about the same vertical, not nearly to vent;

length of pectorals nearly equal to head. Scales of moderate size
; nape

completely invested ;
a wide naked strip on each side ofmedian line of belly,

the latter containing a single series of thin, elongate plates, weakly
spiuous on posterior margins, these probably caducous

;
lateral line com-

plete, parallel with outline of back. Color greenish olive, rendered dusky
on upper parts by black specks which become large and very conspicuous
on top of head, opercles, and sides of snout

;
four conspicuous dark cross

bars, narrower than interspaces, downward and forward from back to

lateral line
;
the first from anterior dorsal spines, the second from space

between dorsals, the third from posterior half of soft dorsal, and the

fourth from caudal peduncle ;
a series of about 11 dusky blotches on

sides immediately below lateral line
;
a black bar before, one below and

one behind eye, the one below eye very distinct
; dorsals, pectorals, and

caudal barred with light and dark
;
veutrals and anal plain. In life the

colors similar, there being no distinct blue, red, or green. Lower
Wabash basin (Evermann) to southern Missouri, south through Arkansas

and Alabama to the Escambia
; mostly in sandy lowland streams. A

strikingly colored species.* ( Uranidea, the miller's thumb, or blob, now
called Coitus; ovpav6(;,&ky', elfio, looking.)

Etheostoma (Cottogasler) uranidea, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1887, 48, Washita
River, Arkadelphia, Arkansas; (Type, No. 36413. Coll. Jordan & Gilbert); JORDAN,
Bull. U. S. Fish Comm., vm, 1888 (1890), 164.

1435. COTTOGASTER COPELANDI (Jordan).

Head 3f to 4i ; depth 5| to 6| ; eye large, 3i to 3f in head. D. X to XII-10

to 12
;
A. II, 8 or 9

;
scales 6-44 to 56-8. Body rather slender and elongate.

Head rather large and long, somewhat narrowed, resembling that of

Boleosoma. Mouth small, horizontal, subinferior. Cheeks naked
; oper-

cles and neck each with a few scales
;
throat naked

;
ventral plates well

developed ;
scales moderate, strongly ctenoid. Pectoral as long as head.

Color brownish olive
;
a series of rather small, horizontally-oblong, black

blotches along the lateral line, forming an interrupted lateral band
;
back

tessellated; blackish streaks forward and downward from eye; ventral

fins dusky in the male
;
vertical fins with dusky specks ;

a small ink-like

speck at base of caudal pjersistent in most specimens ;
a black spot on

anterior rays of spinous dorsal. Length 2i to 3 inches. Great Lake

region, from Lake Champlain to Lake Huron and south to the Black

* Improperly placed in the synonymy of Cotlogaster j^vwnrdt by Dr. Boulenger.
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Warrior, westward to Missouri and through the Ozark region, where it is

abundant, as also throughout Central Indiana, in clear brooks. A plainly

colored and very variable species, the eastern form, subspecies putnami,

usually with larger scales,* (44 to 48), the typical copelandi having usually
53 to 56. C. putnami inhabits the Great Lake region from Lake Huron to

Lake Champlain. (Named for its discoverer, Herbert Edson Copeland,
an enthusiastic student of these fishes

;
a most active and well-equipped

naturalist, whose early death at Indianapolis in 1876, deprived American

ichthyology of one of its ablest workers.)

Boleosoma tessellatum, THOMPSON, Appendix Hist. Vermont, 5, 1853, Lake Champlain; not of

DEKAY.

Bheocrypta copelandi, JORDAN, Bull, x, U. S. Nat. Mus., 9, 1877, 'White River, near Indian-

apolis, Indiana; (Type, No. 20143. Coll. Jordan); scales 56.

Coltogaster putnami, JORDAN & GILBERT, Synopsis, 498, 1883, Westport Brook, Essex County,
New York; Lake Champlain ; (name a substitute for Boleosoma tessellatum, THOMPSON);

specimens with scales 44 to 48.

Boleosoma copelandi, BOTJLENGER, Cat., i, 91.

Subgenus IMOSTOMA, Jordan.

1436. COTTOGASTER SHUMARDI (Girard).

Head 3f to 4
; depth 5 to 51 ; eye large, 3^ in head, as long as snout.

D. IX to XI-13 to 15
;
A. II, 10 to 12

;
scales 6-48 to 60-11. Body stout,

heavy forward, compressed behind. Head broad and thick. Mouth

large and broad, the lower jaw wide, a little shorter than the upper;

maxillary reaching to the eye. Premaxillaries usually protractile, but

a narrow frenum sometimes present. Cheeks, opercles, and neck usually

scaly ;
the cheeks rarely naked

;
chest naked

; belly naked anteriorly,

scaly for a distance in front of the vent
;
scales rather large. Dorsal fins

large, the first larger than the second, which is smaller than the anal,

though longer ;
the 2 dorsal fins well separated ;

anal fin large, very

deep, in some male specimens reaching to the caudal
;
anal spines strong,

the first the larger ; pectoral nearly as long as head. Color dark, densely
but vaguely blotched with darker

;
sides with 8 to 10 obscure blotches,

the anterior ones bar-like
;
a large black spot on base of spinous dorsal

behind, and a small one in front
;
second dorsal, caudal, and pectorals

barred
;
a very strong black suborbital bar, and a faint dark line along

muzzle. Length 3 inches. Michigan to Ohio, Indiana, and Illinois, and

southward to Kentucky and Arkansas
;
common in the lower Wabash

* Concerning the relation of these forms, Mr. Woolman remarks: "Etheostoma copelandi and
E. putnami are closely allied, and may be identical, the chief differences occurring in the num-
ber of spines in the dorsal and anal fins and in the size of the scales. E. copelandihus dorsal XI-10;
anal II-9

;
lateral line 56. E. putnami has dorsal X-ll; anal II-8; lateral line 44. In 13 speci-

mens from this locality the dorsal is X-ll, X-12, XI-11, XI-10, X-ll, XI-12, X-ll, X-12, X-12,
X-12, X-12, X-ll, X-12: anal II-9, II-8, 11-9,11-9, II-8, II-8, II-8, II-9, II-9; lateral line

51, 48, 51, 49, 52, 51, 50, 48, 51, 48, 50, 50, 54. In these specimens the lateral line does not go as

high as the average given for E. copelandi, nor as low as in E. putnami, while the number of fin

rays seems to indicate nothing. I was also unable to find any constant difference in the relative

proportion of head and depth."
To this Dr. Gilbert adds : "Specimens of this species recently collected by Dr. J. A. Henshall

at Put-in-Bay (Lake Erie), Ohio, have scales varying from 47 to 52; others from New Harmony,
Indiana (collected by Prof. Evermann), vary from 46 to 51. In the Alabama specimens the
lateral line averages 53. I am thus unable to longer distinguish putnami (characterized by its

larger scales) from copelandi."
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River
; very variable

;
inhabits rivers rather than brooks. (Named for

its discoverer, Dr. George C. Shumard, surgeon of the U. S. Pacific R. R.

Survey.)

1l<i<lr<>i>t<'i-n* dmiitanli, GiRARD, Proc. Ac. Nat. Sci. Phila., 1859, 100, Arkansas River, near
Fort Smith, Arkansas.

WhfxioHKi in-i./h/i, McCoitMicK, Bull. Oberlin College Lab., No. 2, 30, 1891, near Oberlin,
Lorain County, Ohio; specimen with a frenum to upper jaw. (Coll. L. M. McCormick.)

EOieostotHtischiniianli, VAILLANT, Recherch.es, 73, 1873.

LnoxloiiKi s/ni //(/<//, JORDAN & GILBERT, Synopsis, 498, 1883.

Boleosotita shutnardi, BOULENGEB, Cat., I, 92.

469. ULOCENTRA, Jordan.

Ulocentra, JORDAN, Man. Vert. E. U. S., Ed. 2, 223, 1878, (atripinnti).

Body moderately elongate, little compressed. Head short, thick, with

tumid cheeks. Mouth small, horizontal, the lower jaw included. Pre-

maxillaries protractile, little movable, sometimes with a narrow, mesial

frenum in some species ; maxillary movable, not joined to the preorbital

except at its root
;
vomerine teeth present, small. Gill membranes nar-

rowly or broadly connected. Scales moderate
;
the belly scaled like the

sides, with no ventral plates. Lateral line complete or incomplete.
First dorsal with about 12 spines; anal smaller than second dorsal, with
2 well-developed spines, the first the longer. Ventrals not widely sepa-
rated. Vertebras (simotera) 15+ 23= 38. Skull not very narrow ante-

riorly ; parietal region rather depressed, not strongly convex transversely-

Frontal region much broader than in Diplesion. Supraoccipital crest

small. Small species, often highly colored, intermediate between Bole-

osonta and Diplesion. (oi>/l6c, complete ; aevrpov, spine; the chief character

separating the genus from Boleosoma.)

a. Gill membranes narrowly connected; cheeks and opercles usually scaly; body slender; scales

large.

b. Lateral line incomplete; coloration olivaceous, tessellated with darker; scales about 46.

STIQMJBA, 1437.

66. Lateral line complete; scales about 55; pectorals as long as head. QILBEBTI, 1438.

aa. Gill membranes broadly united.

<: Lateral line complete or nearly so.

d. Opercles naked or nearly so.

e. Spinous dorsal longer than soft dorsal; pectorals as long as head; sides

with green spots; scales about 47. VERECUNDA, 1439.

ee. Spinous dorsal not longer than soft; pectoral longer than head; sides

much variegated; scales about 52. HISTRIO, 1440.

dd. Opercles scaled; pectoral longer than head; snout blunt; scales about 50;

sides with dark green quadrate blotches. SIMOTERA, 1441.

cc. Lateral line incomplete; cheeks and opercles naked; anal rays II, 5; red, with

dark markings. PHLOX, 1442.

1437. ULOCENTRA STIGM.EA (Jordan).

(SPECK.)

Head 4J ; depth 5. D. X to XIII-12
;

A. II, 7
;
scales 5-46 to 55-10,

pores 35, more or less. Body slender, formed as in Boleosoma. Head nar-

row and thin, the snout somewhat pointed, obliquely truncate in profile.
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Mouth narrow, horizontal, subinferior, its cleft nearly reaching eye:

premaxillaries little protractile, sometimes with a narrow frenum.

Lateral line extending to opposite middle of second dorsal
;
scales rather

large; opercles, cheeks, and neck scaly; breast naked. Gill membranes

not very broadly joined; opercular spine sharp. Fins rather large;

caudal emarginate. Olivaceous, tessellated, and speckled above; sides

with about 8 W-shaped dark green blotches below the lateral line and

various duller ones above
; upper parts in the larger specimens sprinkled

with small orange spots, which are more conspicuous after death, when

the green has faded
;
fins mottled

; spinous dorsal with a band of orange

red above, and 1 or 2 narrow dark ones below it
;
a dark stripe forward

and another downward from eye. Length 2i inches. Tennessee and

Arkansas to Georgia and Louisiana
;
rather common in the ponds and

streams of the pine woods
;
a small variable species. (tmy^aZof , speck-

led, from cmyuT?, speck.)

Boleosoma stigmseum, JORDAN, Ann. Lye. Nat. Hist. N. Y., 1876, 311, small tributaries of the

Etowah and Oostenaula rivers, near Rome, Georgia. (Coll. Jordan & Gilbert.)

Pcecilichlhys saxatilis* HAY, Proc. U. S. Nat. Mus., 1880, 495, a rocky and sandy stream

flowing into the Chickasawha River at Enterprise, Mississippi. (Type, No.

27433. Coll. 0. P. Hay.)

Etheostoma stigrnseum, GILBERT, Bull. U. S. Fish Comm., ix, 1889 (1891), 160.

* Concerning the form called saxatilis, Dr. Gilbert has the following:

"Head 3% to 4; depth 6. D. XI to XIII-11 to 12; A. II, 9; scales 50 to 55, 5 longitudinal
series between lateral line and base of spinous dorsal. Numerousspecimens from various locali-

ties enable us to contribute the following points to our knowledge of this species: With much
the habit of E. olmstedi, but the snout slender and sharp, with gently decurved profile and the
mouth terminal, nearly horizontal; lower jaw included; maxillary extending scarcely beyond
vertical from front of eye. Preopercle entire; opercular spine developed. Gill membranes
evidently but rather narrowly united across isthmus. Pectorals reaching somewhat beyond
ventrals, about as long as head, not nearly reaching vent; ventrals not extending % distance
to front of anal, equaling distance from snout to preopercle; dorsal fins well separated, the
interval between them equaling % diameter of orbit; dorsal spines very slender and fragile, the

longest equaling longest soft ray and half length of head; anal spines slender, about equal in

length, the anterior the stronger, % length of head; soft anal rays equal half distance from
snout to base of pectorals; caudal shallowy lunate. Scales strongly ctenoid, uniformly covering
body except breast, those on the nape smaller; opercles and upper portion of cheeks closely

scaled; head otherwise naked; no enlarged black humeral scale. Lateral line reaching about to
end of soft dorsal, on 30 to 45 scales. Color in life: Olivaceous, with six dark cross bars on
back and with dark tessellations, which follow the same pattern as in E. olmstedi; those on upper
parts light brownish red, instead of dusky; the |V|-shaped marks along sides dusky, serving, in

the brighter specimens only, as the starting points for light-blue bands which more or less com-
pletely encircle belly and caudal peduncle; no other bright markings; a narrow dark streak
from eye to snout; an indistinct dark streak below and a black spot behind eye; dorsals and
caudal inconspicuously barred; a pair of minute jet-black spots at base of median caudal rays,
more conspicuous in the young; opercle dusky. This species has undoubtedly a very wide dis-

tribution. Originally described by Professor Hay from the Chickasawha River, it was during
the summer of 1884 found to be abundant in tributaties of the Clinch River near Clinton, Ten-
nessee, in the Black Warrior River at Morris, and at Tusraloosa, Alabama and in the Saline
and Washita rivers in Arkansas. Our specimens have been compared with the original types,
with which they agree in all respects. The frrnum joining the premaxillary to the forehead is

very narrow and easily ruptured, the upper jaw then appearing protractile. Occasionally the
fold is continuous, no frenum being present, the species varying in this respect like E.
simoterum."
In a later paper Dr. Gilbert adds: "This species is widely distributed throughout the basins

of the Cumberland, Tennessee, Escambia, Alabama, and Pascagoula rivers, and will doubtless
be found in other Gulf rivers. It has also been taken in Arkansas. Comparison of saxatUe
with the type of stigmseum, and with additional material from the Coosa River has shown their
identity. Specimens are in the present collection from Cypress Creek and Big Nance."



Jordan and Evermann. Fishes of North America. 1049

EOieostoma durwrnij HAY, Proc. U. S. Nat. Mus., 1885, 554, Yellow River, near Chaffin,
Santa Rosa County, Florida (Coll. Mann & Davison); anal rays II, 6.

lllocenlra stiijin:ia, JORDAN & GILBERT, Synopsis, 515, 1883; BOULENGER, Cat., i, 99.

Ulocentra davisonii, BOULENGER, Cat.
, i, 99.

1438. ULOCENTRA GILBERTI, Evermann & Thoburn, new species.

Head 4| ; depth 6
; eye 3 in head, longer than snout. D. IX-12

;
A. II,

9; scales 5-54 to 57-x. Body slender, fusiform, little compressed ;
the

upper profile descending in a gentle, regular curve from front of dorsal

to tip of snout, which is below the axis of the body. Mouth small, hori-

zontal, the lower jaw included
; maxillary reaching vertical from front

of orbit, its length equal to diameter of eye ; premaxillaries protractile.

Interorbital space & diameter of eye. Gill membrane narrowly joined,
free from isthmus. Lateral line continuous, nearly straight, continued

forward to eye. Opercle and upper part of cheeks with scales similar to

those on body ;
breast naked

;
scales on median line of belly similar to

the others. Fins moderate, the pectoral reaching to tip of ventral and f

distance to anal, equal to length of head
;
anal rather small. Color in

alcohol : Yellowish with dark tessellations above
;
8 to 10 oblong blotches

along the sides, with smaller blotches between and partly confluent with

them
;
the coloration much as in Cottog aster copelandi ; upper fins barred.

Three specimens from Clinch River, at Walker's Ford, near Tazewell,

Tennessee, the longest 2 inches in length. (Type, No. 47531. Coll. Ever-

mann, Scovell, and Gurley.) (Named for Dr. Charles Henry Gilbert.)

1439. ULOCENTRA YERECUNDA (Jordan & Evermann).

Head 4-J ; depth 4| ; eye large, longer than snout, 3i in head. D. XI,

11
;
A. II, 7

;
scales 6-47-9. Form of head and body much as in PocciUch-

thys zonalis, the body subfusiform, little compressed, the back somewhat

elevated. Head small; snout short, very convex in profile. Mouth

small, inferior, horizontal
; premaxillaries protractile, but with traces of

an obsolete mesial frenum ; maxillary extending to just beyond front of

eye, 3f in head. Gill membranes broadly united; preopercle entire;

cheeks, opercles, and nape scaly ;
breast naked

;
lateral line complete.

Fins all very low
;
dorsal fins scarcely joined ;

caudal slightly lunate
;

pectorals as long as head, reaching tips of ventrals, not to vent. Color

* Ulocentra ilarixmii (Hay).
Head 4; depth 6%; eye 3; snout 1% in eye. D. IX-10, well separated; A. II, 6; scales f>-f,(l-7,

pores developed on about 30. Interorbital space narrow. Mouth large, horizontal, terminal,
the maxillary extending to a perpendicular from pupil; cleft of mouth % head; jaws about

equal; premaxillaries freely protractile. Cheeks and opercles densely scaled; breast naked;

opercular spine well developed; gill membranes narrowly connected; vomerine teeth apparently

present. Base of spiuous dorsal 4% in length of body, its height 7; base of soft dorsal shorter,

7 in length of body, its height about the same. Anal spines well developed, the first the stronger.
The pectorals reach to vertical of eighth dorsal spine, the ventrals falling short of tips of pec-

torals. Caudal peduncle compressed, tapering gradually to caudal fin. General color oliva-

ceous; many scales, each with a dark blotch, these uniting to form zigzag and ^-shaped
markings, especially above the lateral line; sides with about 10 larger and nearly square spots,

the largest on caudal peduncle; belly and chest under a lens are seen to bo thickly sprinkled
with black dots; a black streak downward from eye and another forward to snout; fins dusky;
both dorsals with rows of dusky spots between the rays; caudal barred. One specimen known,
Yellow River, near Chaffln, Santa Rosa County, Florida. This is probably identical with

Ulocentra stigmsea.



1050 Bulletin 47, United States National Museum.

in spirits: Greenish yellow, much mottled with darker green; 6 or 7

distinct quadrate green spots along lateral line
;
traces of 3 dark spots

in a vertical row at base of caudal
;
a dark bar below and before eye ;

top of head dark
;
ventrals and anal plain; other fins barred with dark

olive
; spinous dorsal with orange in front and orange spots on its last

rays, tip of last spines dark. Length 2 inches. Tributaries of Holston

River, Virginia ;
rare, (verecundus, modest.)

Elheostoma verecundum, JORDAN & EVEEMANN, Proc. U. S. Nat. Mus., 1888, 360, Middle Fork of

the Holston River, about 5 miles south of Glade Spring, Virginia. (Type, No.

39862. Coll. Jordan, Evermann, and Jenkins.)

Ulocentra verecunda, BOULENGEB, Cat., i, 98.

1440. ULOCENTRA IIIKTKIO (Jordan & Gilbert).

Head 4 to 4J; depth 5 to 5i; eye 3 in head; scales 5^-50 to 54-X. D.

X-13
;
A. II, 7. In form much resembling Pcccilichthys zonalis, but the

body slenderer and less compressed, and the anterior profile of head more

declivitous, the mouth being on a level with lower portion of base of pec-

torals. Mouth small, horizontal, subinferior, the lower jaw included
;

maxillary reaching vertical from front of pupil, 3| in head. Eye rather

large, high up on sides of head, its diameter much greater than length of

snout. Interorbital width half vertical diameter of orbit
; parietal region

narrow, smooth, rather strongly arched. Opercular spine little developed.
Gill membranes broadly joined across the isthmus. Premaxillaries tech-

nically protractile, the upper lip everywhere separated by a fold from
the skin of the forehead; they are, however, very little movable. Verti-

cal fins small, the paired fins greatly developed; spinous and soft dorsals

separate, nearly equal in height and extent; the longest dorsal spine
half length of head, the spines all slender and weak; first anal spine

longer and stronger than the second, slightly longer than snout; caudal
fin emarginate, less than length of head

; pectorals much longer than

head, reaching beyond tips of ventrals to vent, their length nearly
that of body ;

ventrals about as long as head. Scales ctenoid
;

lateral

line complete, not decurved
;
head naked, or with a few scales on oper-

cles; nape completely scaled; breast and a long strip behind ventral

fins naked, only the posterior half of ventral region scaled over; no

enlarged humeral scale. Color : Body very dark green ;
back with 7

light cross bars, usually very distinct
;
ventral region light, the lower

half of sides marked with light and dark greenish, these markings
showing a tendency to form bars, usually alternating with those on
back

; top of head dark, the sides light greenish ;
a broad dark bar from

eye to tip of snout, 1 below eye, and a broad dusky area covering parts
of opercle, preopercle, and cheek

;
a dark bar in front of pectoral fin

and several transverse series of dark spots on under side of head
;

fins

all conspicuously marked with broad bars of light and dusky greenish ;

a black humeral spot; females show traces of this plan of coloration,
but are more uniformly dusky greenish, the lighter marking much less

conspicuous. Length 2 inches
;
a small, odd looking little fish. Southern
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Indiana and southwestward to Arkansas;* known from the lower Wabash
and tributaries (Evermann), Green River, Kentucky, and Black, Poteau,
and Washita rivers, Arkansas

; locally common, (histrio, a harlequin.)

'wo. (Ulocentra) histrio, JORDAN & GILBERT, Proc. U. S. Nat. Mas., 1887, 47, Poteau River,
near Hackett City, Arkansas; Saline River at Benton, and Washita River at

Arkadelphia, Arkansas. (Type, Nos. 36386, 36409, 36448. ColL Jordan & Gilbert.)
Jom.t hufrio, JORDAN, Bull. U. S. Fish Comm., viu, 1888, 164.

Ulocentra hittrio, BOCLEXGEB, Cat., i, 98.

1441. ULOCEXTBA SIMOTERA (Cope).

Head 4 to 4* : depth 4 to 5
; eye 31 in head

;
D. X to XII-10 or 11

;
A.

II. 7 : scales 6-48 to 52-11. Body short and rather deep. Head small
;

the snout very obtuse with strongly curved profile, almost as blunt as

in Diplt*ion blennioides. Cheeks, opercles, and breast naked or partly

scaly. Dorsal fins well separated ; pectoral a little longer than head
;

lateral line complete. In life pale green, the dark markings green;
various scales on back bronze-red in center, the neighboring scales light

yellow, the bronze markings forming very irregular streaks; belly pale

yellow, more or less flushed with bright orange; spinous dorsal pale at

base, then a black streak, then pale, each membrane with an orange spot

throughout the pale streak, the first two spots of a brilliant scarlet
;

edge of the fin snuffy brown
;
soft dorsal with the rays pale yellowish,

the membranes spotted with bronze brown, a black spot at base of each

ray: caudal yellowish, with three wavy black bars; anal and ventrals

pale yellowish ; pectorals yellowish, faintly barred
;
head with various

green markings ;
a dark stripe downward and one forward from the eye.

Length 3 inches. An elegant and peculiar species, carrying to an extreme
the gobioid appearance of these fishes. Western Virginia, eastern Ken-

tucky and Tennessee, in the basins of the Green, Cumberland, and Ten-
nesee rivers, southward through Alabama to the Escambia River ; very
abundant in clear rocky or sandy streams

;
one of the handsomest of the

small darters, (at/iortpa, comparative of a*/z6f, snub-nosed.)

Hyostoma simoierum, COPE, Journ. Ac. Nat. Sci. Phila., 1868, 215, Holston River and its

tributaries; VAiLtAXT, Recherches, 100, 1873, with plates.

Ulocentra simotera, JORDAN & GILBERT, Synopsis, 495, 1883; BOULEKGER, Cat., i, 97.

Arlina alripitmisj JORDAN, Bull. X, I >. Nat. Mas., 10, 1877, tributary of the Cumberland
River, near Nashville, Tennessee. (Type, No. 20433. Coll. A. Winchell.)

*The following description is taken from the specimens from Black River, Black Bock,
Arkansas, belonging to Ulocentra hutrio, (Coll. 8. E. Meek):
Head 4%; depth 5%; eye 4; snout 3%; D. IX-9; A. II, 7; scales 6-56-7, lateral line complete;

cheek-* and opercles nearly naked, a few scales on their npper parts; nape scalfed; breast and
anterior portion of belly naked. Body rather robust, similar in form to P-tcilichthy* zonalu. Head
heavy; snont short, sharply decurred; month small, horizontal, the lower jaw included; npper
jaw with a slight frenum, premaxillaries slightly protractile; gill membranes broadly united;
teeth in jaws well developed. Fins rather high; pectorals large, their tips reaching part tips
of ventrals. Color dark olivaceous, much mottled with darker: six dark dorsal blotches; top of
head and base of caudal black; spinous dorsal with a broad dark margin across top of spines and
downward on first memhraue; all the other flns irregularly barred and dotted with black or
dark brown; a dark vertical bar above base of ventral; a series of dark spots on postocular and
a dark line downward from eye; snont and lower parts of head with some spots.

t The description of this form is substantially as follow*:
H^entra airipitmu (Jordan). Head 1%; depth 4%. D. XII-10 or 11; A. II, 7. Body rather

short, somewhat compressed behind. Head extremely short and deep, the snont very short and
abruptly rounded, as in Ulocentra rimutera. Eye large. Gill membranes broadly united. Month
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1442. ULOCENTRA PHLOX (Cope).

D. X-12; A. II, 5; scales 5-52-8. Body rather stout. Head com-

pressed. Mouth terminal, the premaxillaries freely protractile ; opercu-

lar spine strong. Cheeks and opercles naked. Breast and neck scaleless

or nearly so. Scales rather large, the belly scaled like the sides. Gill

membranes not described. Lateral line straight, reaching middle of

second dorsal. Vermilion red, with faint, small, brown dorsal spots ;
a

series of similar blue spots along the lateral line. Spinous dorsal with a

dark blue border; second dorsal with a dark shade; caudal cross-barred.

Anal fin small, other fins large. Length 2 inches. Trinity River, Texas.

(Cope.) Not seen by us. (4>A6, flame.)

Boleosoma phlox, COPE, Bull, xvn, U. S. Nat. Mus., 1880. 30, Trinity River, Fort "Worth,

Texas. (Coll. Cope.)

Ulocenira phlox, JORDAN & GILBERT, Synopsis, 495, 1883; BOULENGER, Cat, i, 90.

470. DIPLESION, Rafinesque.

Diplesion, BAFINESQUE, Ichth. Ohiensis, 37, 1820, (blennwides).

Hyostoma, AGASSIZ, Amer. Journ. Sci. and Arts, 1854, 305, (neicmani).

Body rather elongate, subterete. Head very short and blunt, with

tumid cheeks; the profile very convex. Mouth small, inferior, hori-

zontal. Premaxillaries protractile, little movable, joined to the forehead

mesially by a slight frenum
; maxillary not protractile, adnate for most

of its length to the fleshy skin of the preorbital ;
lower jaw very short;

teeth in jaws strong; no teeth on vomer or palatines. Gill membranes

broadly connected. Gill rakers very short. Scales moderate, rough.
Lateral line complete ;

no enlarged ventral plates. Dorsal fins large, the

spinous dorsal longer and lower than the second, of about 13 spines;
anal smaller than second dorsal, with 2 strong spines. Ventrals moder-

ately separated ; pectorals long, symmetrical. Vertebrae (blennioides)

19-f-23= 42. Pyloric c(Bca 4. Frontal region of skull very narrow;
ethmoid region abruptly decurved. Parietal region moderately convex

(less so than in Etheostoma, more so than in Boleosoma); no supraoccipital
crest. Coloration largely green, (rift, two; rrArjfLov, near; dorsal fin

nearly divided in two.)

small, with equal jaws. Cheeks and opercles scaly; the cheek scales small and closely set; a tri-

angular series of scales on temporal region; throat smooth; neck above closely scaled; belly
closely scaled. Fins large; spinous dorsal high, the second still higher, but smaller than the
first, its base about equal to the length of the head; dorsal fins contiguous, slightly connected.
Color olivaceous; head above entirely black; back with 8 dark cross bars; about 11 bar-like
blotches, somewhat indistinct, arranged along the lateral line; fins chiefly black; membranes

t the second dorsal and ventral fins entirely black, that of the spinous dorsal with a broad
black horizontal bar at base, above which are numerous distinct black oblique streaks; anal
with a broad black bar; caudal and pectoral fins largely dusky. Females and young probably
paler. Scales 7-58-8. Length 2% inches. Cumberland River. It is probably identical with
Ulocenira simotera. (aler, black; pinna, fin.)
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1443. DIPLESION BLENNIOIDES *
(Rafinesque).

(GREEN-SIDED DARTER.)

Head 4 to 4f; depth 4f to 6. D. XII to XIV-12 to 15; A. II, 8 or 9;

scales 6-58 to 78-14. Body stout, elongate, little compressed ; profile

very convex. Eyes large, 3| in head, high up and close together ;
a

longitudinal furrow between the eyes. Mouth small, horizontal, quite

inferior; upper jaw concealed in a furrow under the snout. Opercular

spine strong ;
distance from mouth to gill cleft head. Scales moderate

;

those on the belly large, not caducous; cheeks with fine scales; opercles
with large ones

;
neck scaly ;

chest naked. Anal papilla very large.
Anal spines strong; caudal fin emarginate; lower rays of the pectorals,
and the rays of the ventrals and anal enlarged and fleshy in the males.

Pectoral longer than head, of 15 rays. Vertebrae 23 -f 21= 44. Color

olive green, tessellated above
;
sides with about 8 double transverse bars,

each pair forming a Y-shaped figure; these are sometimes joined above,

forming a sort of wavy lateral band
;
in life these markings are of a

clear deep green; sides sprinkled with orange dots; head with olive

stripes and the usual dark bars
;
first dorsal dark orange brown at base,

blue above, becoming pale at tip ;
second dorsal and anal of a rich blue

green, with some reddish; caudal greenish, faintly barred; young and
female specimens are more or less dull, but the pattern is peculiar.

Length 3 to 5 inches. Pennsylvania to South Dakota and Kansas and
south to the lower Alabama basin

;
one of the handsomest and most

abundant of the darters; in clear brooks. (Blennius, blenny; eMof,

likeness.)

Etheostoma (Diplesion) blennioides, KAFINESQUE, Journ. de Physique, 419, 1819, Ohio River;

YAILLANT, Kecherches, 57, 1873.

Hyosloma newmani, AGASSIZ, Amer. Journ. Sci. and Arts, 1854, 305, vicinity of Huntsville,
Alabama. (Coll. Dr. Newman.)

Pileoma cymatogramma, ABBOTT, Proc. Ac. Nat. Sci. Phila., 1860, 327, no locality.

Hyostoma blennioperca, COPE, Journ. Ac. Nat. Sci. Phila., 1868, 215, tributaries of the

Kanawha and Holston rivers.

Diplesium blennioides, JORDAN & GILBERT, Synopsis, 497, 1883; BOTJLENGER, Cat., i, 100.

*0ne of the most simply beautiful of all fishes is the Green-sided Darter (Diplesion blennioides).
He is not like the Etheostoma cseruleum, an animated rainbow, but he has the beauty of green
grass, wild violets, and mossy logs. As we watch him in the water, with his bright blended
colors and gentle ways, once more, with Old Izaak, "we sit on cowslip banks, hear the birds

sing, and possess ourselves in as much quietness as the silent silver streams which we see glide so

quietly by us." During the ordinary business of the year, Diplesion, like most sensible fishes and
men, dresses plainly. It is not easy to get time for contemplation when the streams are low and
food is scarce. Besides, a plain coat may ward off danger as well as facilitate attack. At all

times, however, he may be known by these marks: The fins are all large; the back is covered
with zigzag markings, while on the lower part of the sides are 8 or 9 W-shaped olive spots;
these are more or less connected above, and sometimes form a wavy line. The eyes are promi-
nent; the snout is very short and rounded; while the little inferior mouth is puckered up as if

for saying "prunes and prisms, prunes and prisms." But when the first blue birds give warning
by their shivering and bodiless notes that spring is coming, then Diplesion puts on his wedding
clothes and becomes, in fact, the Green-sided Darter. The dorsal fins become of a bright grass
green, with a scarlet band at the base of each; the broad anal has a tinge of tlio deepest emerald;
while every spot and line upon the side has turned from an undefined olive to a deep rich

green, such as is scarcely found elsewhere in the animal world excepting on the heads of frogs.
The same tint shines out on the branching rays of the caudal fin, and may be seen struggling
through the white of the belly. The blotches nearest the middle of the back become black,
and thickly sprinkled everywhere are little shiny specks of clear bronze orange. In the aqua-
rium Diplesion is shy and retiring, too much of a fine lady to scramble for angleworms or to

snap at the "bass feed." She is usually hidden among the plants or curled up under an arch
of stones or in a geode. (Jordan & Copeland.)
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471. BOLEOSOMA, De Kay.

(TESSELLATED DARTERS.)

Boleosoma, DE KAY, New York Fauna: Fishes, 20, 1842, (tessellatum =- olnistedi).

Arlina. GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 64, (e/ulgens).

Estrella, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, G5, (alromaculala).

Vaillantia, JORDAN, Bull. U. S. Nat. Mus., xn, 89, 1878, (camurum).

Body moderately elongate, fusiform, but slightly translucent. Head

small, narrowed forward, the profile convex. Mouth small, horizontal,

the lower jaw included
; premaxillary protractile. Maxillaries not adnate

to preorbital. Vomerine teeth present. Scales large ;
lateral line con-

tinuous or interrupted behind
; belly with ordinary scales. Gill mem-

branes broadly or narrowly connected. Dorsal spines usually 9, very
slender and flexible

;
soft dorsal much larger than anal

;
anal normally

with a single, short, slender spine, the first soft ray simple, but articulate
;

ventrals well separated ;
vertebrae (B. nigrum) 15+ 22= 37. Pyloric cosca

3 to 6. Frontal region of skull very short and narrow
; parietal region

flattish above; no supraoccipital crest. Coloration olivaceous and

speckled, the males with inky black in spring; no red or blue. Size

small. Very active little fishes
; abounding among weeds in clear streams.

(/3oA(o, arrow, dart; ati/ua, body.)

BOLEOSOMA :

a. Lateral line complete or very nearly so; pyloric coaca 6.

6. Pectorals very long, % to % longer than head; opercles scaly; gill membranes some-

what connected.

c. Snout about as long as eye; profile steep and nearly straight; scales about 43.

LONGIMANUS, 1444.

cc. Snout shorter than eye; profile rounded; mouth small, inferior; scales about 37.

POPOSTEMONE, 1445.

bb. Pectorals moderate, about as long as head; body and fins speckled; male with the head
black in spring.

d. Head more or less scaly; dorsal rays usually IX-12 to 14; scales 44 to 55.

NIGRUM, 1446.

dd. Head wholly naked; dorsal rays usually VIII-10; scales 45 to 60. SUSANJE, 1447.

VAILLANTIA *
:

aa. Lateral line ceasing near middle of body; pyloric cceca 3; cheeks and opercles scaly;
breast usually so; head speckled above. D. IX or X-10 or 11; A. I, 7 or I, 8; scales

about 56. CAMURUM, 1448.

1444. BOLEOSOMA LONGIMANUS (Jordan).

Head 4f ; depth 5. D. X-13
;
A. I, 8; scales 5-44-7. Body moderately

elongate, not much compressed ;
head rather long, somewhat blunt anter-

iorly, convex above the eyes ; profile ofthe snout steep and nearly straight ;

premaxillaries protractile; lower jaw included; maxillaries reaching front
of orbit, about as long as eye, which is 4 in head, and about as long as
snout

; teeth rather strong ; gill membranes a little connected. Lateral
line complete ; scales rather large ; belly naked anteriorly, with ordinary
scales posteriorly. Cheeks naked

; opercles with some scales
; nape and

breast naked. Pectorals very long, reaching front of anal, about li times

* Named for Leon Vaillant, ichthyologist of the museum at Paris, author of a most excellent
monograph of the Elheostomidte.
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as long as head
;
ventrals long, but not reaching tips of pectorals nor front

of anal
;
dorsal spines high, the longest 1| in head

;
soft dorsal very high,

1-nj in head
;
anal smaller than soft dorsal; anal spine short, the first ray

longer than the spine, simple, but articulate toward the tip ;
caudal lunate.

Color in spirits : Straw color, many scales on the back darker
;

10 dark

spots on sides, rather irregular and small
;
1 at base of caudal and 1 on

front of opercle; back with 5 or 6 dark cross blotches. Both dorsals with
dark spots ;

caudal and pectoral somewhat barred
;
3 or 4 dark bars only

on caudal
;
ventrals and anal plain ;

a stripe forward from eye, but only
a very faint dark shade below eye ;

a little black spot on base of pectoral
above

;
sometimes faint dark dashes on lower part of side, alternating

with the dark blotches. In life this species is clear green, with markings
of darker green or black. Length 2^ inches. Basin of James River, Vir-

ginia ;
recorded from North River at Loch Laird, Virginia ;

Buffalo Creek

near Lexington, Virginia, and Elk Creek near Natural Bridge, Virginia.
An active species living among rocks

; locally abundant, (longus, long;

manuSy hand.)
Etheostoma longimana, JORDAN, Proc. Ac. Nat. Sci. Phila., 1888, 179, tributary of James River,

Virginia; (Type, No. 24619, Mus. Comp. Zool., 8 specimens); JORDAN, Proc., U. S. Nat. Mus.,
1888, 361.

Boleosoma longimanus, BOULENGER, Cat., I, 95.

1445. BOLEOSOMA PODOSTEMONE (Jordan & Jenkins).

Head 4f ; depth 5f ; eye 3f in head, a little longer than snout. D. X-13
;

A. I, 8
;
scales 4-35-6. Body rather stout, somewhat compressed, the back

elevated. Head short, rather bluntly rounded in profile, the rather wide,
blunt snout overhanging the small inferior mouth. Upper jaw protrac-

tile; maxillary short, freely movable, just reaching front of eye, and

scarcely as long as eye ;
mouth very small, inferior, contracted

;
teeth

small
; gill membranes broadly united. Cheeks, nape, and breast naked;

opercles with a few large scales
; preopercle entire

;
middle line of belly

naked anteriorly with ordinary scales behind
;

lateral line complete.
Dorsal fins moderate

;
anal fin lower and smaller than soft dorsal

;
anal

spine short
;
first anal ray simple, a little longer than the spine and artic-

ulate toward tip ;
candal truncate

; pectorals rather long, J longer than

head, reaching beyond ventrals to vent. Color, light yellowish green,
with 7 or 8 small dark quadrate spots along side; 5 or 6 larger ones along
back

;
scales of back mostly with dark centers

;
a dark bar below eye ;

a

little spot behind eye ;
a dark opercular bar and a dark bar before and

behind pectorals ;
lower side of head with some dark spots ; pectorals,

both dorsals arid caudal, with cross bands of dark olive spots; dorsal in

life also spotted with brownish red
;
caudal also with a subterminal dark

band
;
ventrals and anal nearly plain. Length 2 inches. Roanoke River

Basin
; locally abundant in very clear streams, living almost exclusively

in the river weed Podostemon ceratophyllum (Michaux), whence the specific

name.
Etheostoma podostemone, JORDAN & JENKINS, Proc. U. S. Nat. Mus., 1888, 359, Roanoke River

at Roanoke, Salem, and Alleghany Springs, Virginia. (Type, No. 39863. Coll. Jor-

dan, Evermann, and Jenkins.
)

Boleosoma podostemone, Boulengcr, Cat., i, 95.
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1446. BOLEOSOMA NIGRUM (Rafinesque).

(JOHNNY DARTER.*)

Head 3f to 4i; depth 5 to 6; eye 3f to 4 in head, equal to or a little

longer than snout. D. IX-12 to 14 (VIII to X-10 to 14); A. I, 7 to 9;

scales 5-44 to 55-9, rarely 35 to 40. Body fusiform, slender, little com-

pressed. Head conical, moderate, the snout somewhat decurved. Mouth

small, lower jaw included. Cheeks and breast naked (specimens occasion-

ally found with these regions closely scaly) ; opercles scaly ; space before

dorsal mostly scaled. Opercular spine strong ; space between mouth and

gill cleft about half head. Fins high ; pectoral about as long as head
;

dorsals about equal in height, the spinous a little longer. Anal small,

its spine short and weak
;
caudal truncate. Coloration pale olivaceous

;

back much tessellated with brown
;
sides with numerous small W-shaped

blotches ;
head speckled above, mostly black in the males

;
a black line

forward from eye and sometimes a line downward also ; fins barred
;

males in the spring blackish anteriorly, often almost entirely jet black.

Tubes of the lateral line sometimes obsolete on the last 4 or 5 scales.

Length 2 to 2 inches. Eastern United States, almost everywhere, espe-

cially northward, the typical form (nigrum) throughout the Ohio Valley,

Great Lake region, and Upper Mississippi west to Colorado and north to

Manitoba ;t very abundant in most streams, especially small ones, among

*We never grew tired of watching the little Johnny (Boleosoma nigrum, Rafinesque).

Although our earliest aquarium friend and the very first specimen showed us by a rapid ascent

of the river weed how " a Johnny could climb trees" he has still many resources which we
have never learned. Whenever we try to catch him with the hand we begin with all the uncer-

tainty that characterized our first attempts, even if we have him in a two-quart pail. We may
know him by his short fins, his first dorsal having but 9 spines, and by the absence of all

color save a soft yellowish brown, which is freckled with darker markings. The dark brown
on the sides is arranged in 7 or 8 W-shaped marks, below which are a few flecks of the same
color. Covering the sides of the back are the wavy markings and dark specks, which have given
him the name of the "Tessellated Darter," but Boleosoma is a braver name aad we even prefer

"Boly" for short. In the spring the males have the head jet-black, and this dark color often

extends on the back part of the body so that the fish looks as if he had been taken by the tail

and dipped into a bottle of ink. But with the end of the nuptial season this color disappears,
and the fish regains his normal strawy hue. The head in Boleosoma resembles that of Diplesion,
but the habit of leaning forward over a stone, resting on the front fins, gives a physiognomy
even more frog-like. His actions are, however, rather bird-like, for he will strike attitudes like

a tufted titmouse, and he flies rather than swims through the water. He will, with much perse-

verance, push his body between a plant and the side of the aquarium and balance himself on
the slender stem. Crouching cat-like before a snail shell, he will snap off the horns which the

unlucky owner pushes timidly out. But he is often less dainty, and, seizing the animal by
the head, he dashes the shpll against the glass or a stone until he pulls the body out or breaks
the shell. Jordan & Copeland.

f Specimens obtained by Mr. Woolman from Big Stone Lake, Minnesota, and which may repre-
sent a tangible variety, are described as follows:
Head 3%; depth 5g; eye 4% (4 without flap), equaling snout. D. VIII-12; A. I, 8; scales

4-49-5. Resembling the variety olmstedi in the high fins and slender body; head moderate;
caudal peduncle long and slender; mouth large, nearly horizontal; premaxillaries protractile,
maxillary reaching vertical of pupil; gill membranes scarcely connected. Cheeks naked or

nearly so; opercles, nape, and breast scaled; belly with ordinary scales; lateral line complete,
slightly arched in anterior portion. Dorsal fin high, the longest spine about 1% in head, the
soft portion a little higher; anal rays about 2 in head; anal fin smaller than soft dorsal, its base

1| in that of soft dorsal; pectoral long, as long as head, almost reaching anal fin; ventrals short,

l%in pectoral. Color of male, in alcohol, dusky, with 10 or 1 1 darker vertical oars extending from
median line of back to below lateral line, the anterior ones narrow, those on posterior part of

body broader; the spaces between these bars with small darkpunctulations; topandsidesof head
profusely punctulate, a dark suborbital spot; spinous dorsal black on membrane connecting first

2 or 3 spines, rest of spinous part punctate and edged with black; a small black spot on posterior
part; soft dorsal more or less mottled; caudal paler, some black on tip and edges; anal profusely
covered with fine dark points, thickest on edge; ventrals blue black; pectorals pale. Length 2
inches. Known only from Big Stone Lake, Ortonville, Minnesota,



Jordan and Evermann. Fishes of North America. 1057

gravel and weeds. The typical form (nigrum) has the lateral line slightly

interrupted behind, the dorsal rays usually IX-12, and the fins rather low.

(niger, black.)

Etheostoma nigrum, RAFiNESQUE, Ichth. Ohiensis, 37, 1820, Green River, Kentucky.
Boleosoma maculatum, AQASSIZ, Lake Superior, 305, 1850, Lake Superior. (Coll. Agassiz).
Boleosorna olmstedi brevipinnis, COPE, Jouru. Ac. Nat. Sci. Phila., 1868, 214, Kiskiminitas River,

Pen-nsylvania.
Boleosoma mutatum, VAILLANT, Eecherches sur Etheostomatidae, 88, 1873; substitute for maculatum

of AGASSIZ, changed on account of the prior maculatum of KIRTLAND.

Pcccilichthys beani, JORDAN, Proc. U. S. Nat. Mus., 479, 1884, Tabo Creek, I/afayette County,
, Missouri. (Type, No. 35754.)

Boleosoma nigrum, BOULENOER, Cat., i, 93.

Represented Northeastward by

U46a. BOLEOSOMA NIGRUM OLMSTEDI (Storer).

(TESSELLATED DARTER; GRAND ORANCHEE.)

Head 4; depth -5*. D. IX-14 or 15; A. I, 9; scales 47 to 52. Body
slender, little compressed, with long caudal peduncle. Head slender,

rather pointed. Cheeks and opercles scaly ; space before dorsal and breast

usually naked, sometimes closely scaled. Fins very high, pectorals reach-

ing past tips of ventrals. Coloration olivaceous, tessellated above
;
sides

with blotches and zigzag markings ;
fins speckled or somewhat barred

;

head not speckled, dusky in males
; usually a black stripe forward from

the eye and another downward. Length 3| inches. Lake Ontario to

Massachusetts, south to Virginia, chiefly coastwise and east of the

Alleghames ; probably intergrades with Boleosoma nigrum, but generally
the dorsal is longer in olmstedi, the fin higher, and the head more scaly.

(Named for Charles H. Olmsted, an early student of the fishes of the

Connecticut River.)

Etheostoma olmstedi, STOKER, Journ. Bost. Soc. Nat. Hist., 1841, 61, pi. 5, fig. 2, Hartford, Con-

necticut. (Coll. Chas. H. Olmsted).

Perca minima, HALDEMAN, Journ. Ac. Nat. Sci. Phila., vm, 1842, 330, Susquehanna River.

Boleosoma tessellatum, DE KAY, New York Fauna: Fishes, 20, pi. 20, fig. 57, 1842, "most of the '

fresh-water streams of New York;" no definite locality given.

Etheostoma atromaculata, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 66, Potomac River,

vicinity of Washington, D. C.; a slight variety with nape and breast closely scaled;

this form found also in Cayuga Lake, New York.

? Boleosoma sesopus* COPE, Proc. Am. Philos. Soc., 1870, 270, Loyalsoc Creek, a tributary of

the Alleghany River in Pennsylvania.
Boleosoma olmstedi, JORDAN & GILBERT, Synopsis, 492, 1883.

* Boleosoma sesopus (Cope): D. VII-14; A. 10; scales 5-47-8. Body stout, the back rather

elevated; the caudal peduncle somewhat contracted; muzzle somewhat decurved; mouth
terminal. Dorsal fins much elevated. Color light brown, with 6 small dark dorsal spots, and
10 similar small spots along the dorsal line; a bar around muzzle and one below eye. Length
234 inches. Loyalsoc Creek. (Cope.) One specimen known, probably an accidental variation
of Boleosoma olmstedi.

P. N. A. 68
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Represented southeastward by

1446b. BOLEOSOMA NIGRUM EFFTJLGENS (Girard).

Head 4
; depth 6i ; eye 3f in head. D. IX-13

;
A. I, 9

;
scales 5-40 to

49-6. Body rather slender; caudal peduncle not contracted: opercular

spines rudimental ;
muzzle abruptly decurved. Opercles scaly ; cheeks,

nape, and breast naked
;
sometimes a few scales on cheek. Fins very

high ;
caudal very much rounded

;
ventrals reaching anal

; pectorals still

longer. In the males the dorsal is extremely high, the membranes largely

black, the rays spotted with white
;
seven dark cross blotches on back*;

8 faint dark marks on side, the intervening spaces metallic green in

life
;
a small spot at base of caudal

;
caudal with white specks. Length

2| inches. Maryland to North Carolina, (effulgens, brilliant.)

Arlina effulgens, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 64, brooks and streams flowing
into the Potomac River; VAILLANT, Kecherches, 142, 1873.

Boleosoma effulgens, JORDAN & GILBERT, Synopsis, 493, 1883.

Represented in streams of Virginia by

1446C. BOLEOSOMA NIGRUM VEXILLARE (Jordan).

Head 4; depth 4. D. VIII or IX-10 to 12; A. I, 7
;

scales 4-35 to

47-6. Body rather short and stout
;
caudal peduncle not contracted

;

opercular spine moderately developed ; space in front of dorsal fin naked
;

muzzle moderately decurved
; eye moderate. Second dorsal very high,

higher than long; pectorals and ventrals long, nearly reaching anal.

Coloration olivaceous, the sides with traces of vertical bars
;

first dorsal,

ventrals, and anal black
;
second dorsal and caudal strongly barred with

pale in fine pattern ;
head black in the male

;
lateral line complete. Fins

shorter than in olmstedi, the scales larger ;
the form joined to both nigrum

and olmstedi by series of variations. Length 3 inches. Tributaries of the

James, Roanoke, and Rappahannock rivers
;
common, (vexillaris, carry-

ing a standard, from the high fins.)

Boleosoma vexillare, JORDAN, Proc. U. S. Nat. Mus., 1879, 235, Rappahannock River, War-
renton, Virginia; a very extreme specimen with D. VIII-10; A. I, 7; scales 4-35-6; (Coll.

Charles Hallock); JORDAN & GILBERT, Synopsis, 493, 1883.

Etheostoma nigrum vexittare, JORDAN, Bull. U. S. Fish Comm., VIII, 1888 (1890), 112 and 124.

Represented southeastward by

1446d. BOLEOSOMA NIGRUM MACIJLATICEPS (Cope).

Head 4; depth 6| ; eye 3f in head. D. IX-13; A. II, 8
;
scales 5-41-10.

Fins large ; opercular spine moderate
;
cheeks naked. Pale yellowish,

with ill-defined series of dorsal .and lateral spots and many speckles
between

; top of head, nape, and muzzle marked with large brown spots ;

all the fins black, barred. Common in the upper waters of the Catawba
River, North Carolina. (Cope.) (maculatus, spotted; ceps, head.)
Boleosoma maculaticeps, COPE, Proc. Am. Philos. Soc., 1870, 269, Upper waters of the Catawba

River, North Carolina.
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Another form or species of this type from Nebraska may be recorded as

1446e. BOLEOSOMA NIGRUM MESJEUM (Cope).

A stout, little compressed species, with large scales. Dorsals not in con-

tact. Eye 5 in head, more than once iu muzzle, anterior to its border
j

head 4 in total length. Caudal very rounded, first scarcely as high as

second dorsal. Pectorals longer than ventrals, not reaching vent. Scales

4-40-5. D. IX-13; A. 9
;

V. I, 4. Outline of back rather elevated.

Beside the large size of the scales, the proportionately longer head and 4

soft ventral rays distinguish it from other species. The color in spirits is

pale brown, with four dorsal blotches, and a few groups of zigzags on the

sides. Second dorsal and caudal barred. (Cope.) We have the follow-

ing additional notes upon the type of this species : Head 3f in length
of body ; pectoral as long as head

;
dorsal spines IX

;
the ventral rays

appear to be really I, 4
;
anal spine weak. Cheeks naked

; gill membranes

separate. Eye not half as large as in specimens of nigrum of same size,

4 in head in adult
;
snout more pointed than in other species of Boleo-

soma
;
mouth larger. Lateral line complete. A true Boleosoma and appa-

rently a valid species. Type, a single specimen in poor condition in the

Museum of the Academy of Natural Sciences at Philadelphia. Platte

River, near Fort Kearney, Nebraska
; only the type known, (mesceus,

fitaato^, intermediate. )

Pcecilichlhys messeus,* COPE, Proc. Ac. Nat. Sci. Phila., 1864, 232, Platte River, near Fort

Kearney, Nebraska. ^Coll. Dr. Hammond.)
Boleosoma mesceum, VAILLANT, Kecherches, 98, 1873.

1447. BOLEOSOMA SITSANJE (Jordan & Swain).

Head 4
; depth 6i. D. VIII-10 or 11

; A, I, 8
;

scales 4-45 to 50-6.

General form and appearance of Boleosoma nigrum, the body slenderer,

the fins smaller, and the head entirely naked. Body very slender, fusi-

form, little compressed, the back not much elevated. Head short and
small. Mouth small, inferior, formed as in other species of the genus.
Snout short, bluntly decurved. Eye rather large, a little longer than

snout, the maxillary extending to below front of pupil. Whole head,

nape, breast, and middle line of belly naked. Scales rather large, the

tubes of the lateral line wanting on the last 3 or 4. Fins moderate, the

dorsals shorter and lower than usual in this genus, highest in the males.

Anal spine single, weak. Pectorals rather long, reaching well beyond

tips of ventrals, their length about equal to that of head. Color in life

essentially as in Boleosoma nigrum, the mules (in spring) with the head

and fins jet black, the body blackish olive, barred with black. Females

light olive, tessellated with darker, and with dusky spots along the lat-

eral line. A dark spot before eye and one on back before dorsal
; lower

fins pale ;
both dorsals and caudal with darker bars. Length 2 inches.

Basin of the Upper Cumberland River, Kentucky ; locally abundant. A
well-marked species, without bright colors

;
small and slender. (Named
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for Mrs. Susan Bowen Jordan, who was interested in life studies of the

darters.)

Boleosoma susane, JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1883, 249, Wolf Creek and other

tributaries of the Clear Fork of Cumberland River, near Pleasant View, "Whit-

ley County, Kentucky (Type, No. 36501. Coll. Gilbert & Swain); BOULENGER, Cat., i, 94.

Subgenus VAILLANTIA, Jordan.

1448. BOLEOSOMA CAMURTJM, Forbes.

Head 4 to 4
; depth 5$ to 6J. D. IX or X-10 or 11

;
A. I, 7 or 8

;
scales

5 or &-56 to 65-11, pores about 20 to 30. Body slender, moderately com-

pressed, with long caudal peduncle. Back somewhat elevated. Head

small, rather slender, the snout shorter than eye, strongly decurved.

Eye 4 in head. Mouth inferior, horizontal, small, the maxillary extend-

ing nearly to middle of eye. Gill membranes little connected. Cheeks,

opercles, and breast closely covered with rather large scales
;
median line

of neck naked
; opercular spine strong ;

scales moderate
;

lateral line

quite short, nearly straight, reaching to middle of the spinous dorsal,

developed on 20 to 30 scales. Fins small, the dorsals well apart ;
first

dorsal larger than the second, which is larger than the small anal
; pec-

toral as long as head. Coloration much as in Boleosoma nigrum, but

rather paler, olivaceous
;
back spotted and tessellated

;
sides with about

10 irregular spots; a dark spot on opercles; head spotted above; a black

line across the muzzle
;
no bar below eye ;

dorsals and caudal fin finely
barred. Length 2J inches. Indiana and Iowa to Alabama and south-

west to Houston, Texas
;
common in Arkansas and southward in sandy

streams, (camurus, snub-nosed.)

Boleosoma camura, FORBES, Bull, n, 111. Lab. Nat. Hist., 40, 1878 (name preoccupied in Etheostoma,

but not in Boleosoma), streams of Illinois (Coll. Forbes); BOULENGER, Cat., i, 96.

Vaillantia chlorosoma,* HAY, Proc. U. S. Nat. Mus., 1880, 495, tributary of Tuscumbia River
at Corinth, Mississippi, Sandy Creek at Artesia, Mississippi, and Horsehunter
Creek at Macon, Mississippi. (Type, No. 27428. Coll. Hay.)

Vaillantia camura and chlorosoma, JORDAN & GILBERT, Synopsis, 494, 1883.

472. CRYSTALLARIA, Jordan & Gilbert.

Crystattaria, JORDAN & GILBERT, in JORDAN, Cat. Fishes N. A., 78, 1885, (asprella).

Body slender, elongate, subcylindrical, pellucid in life; scales small,

rough ;
lateral line complete. Mouth small

; premaxillaries not protrac-
tile

;
teeth on jaws and vomer

;
cheeks and opercles scaly ; opercle with

a strong spine, gill membranes somewhat united; branchiostegals 6.

* The following is the substance of Dr. Hay's account of Boleosoma chlorosoma :

Boleosoma chlorosoma (Hay). Head 4%; depth B%, D. IX-11; A. I, 7 or I, 8; lateral line 50
> M). Body slender, compressed, the dorsal region much arched. Caudal peduncle long and

slender, the body abruptly contracted at the vent. Head small, convex in profile. Cheeks and
es scaled. Breast scaled or naked. Dorsals separated by a distance equal to half the head,aDout equal to each other, larger than the anal. Lateral line developed on 4 to 20 scales.

greenish yellow, with many blotches and zigzag markings of brown; a row of about 10 of these
blotches along each side, most distinct on caudal peduncle; about 8 square brown dorsal spots.

Le
P

th 2* 2 i
pe ular 8pot> aud wbocular spot black. A black streak from eye to snout.
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Both dorsals and anal high and long; caudal notched; ventrals well sep-

arated
;
anal with one feehle spine. This genus differs from Ammocrypta

chiefly in having the premaxillaries nonprotractile. The vertical fins are

much more developed than iu the latter genus, there being 14 dorsal

spines and 12 soft rays in the anal fin. The squamation is much more

complete than in Ammowypta, but the body is similarly hyaline. The

single species is one of the largest of the darters, much larger than the

species of Ammocrypta or loa, resembling species of Hadropterus in habit.

(Acpt>ora/l/lof, crystal.)

1449. CRTSTALLARIA ASPKELLA (Jordan).

Head long and slender, 41- to 4| ; depth 7 to 8
; eye large. D. XII to

XIV-13 to 15
;
A. I, 12 to 14

;
scales 7 to 10-98 to 100-10 (83 to 85 in speci-

mens from Alabama). Body long, slender; mouth not large, subterminal,
horizontal

; premaxillaries not protractile ; opercular spine well devel-

oped. Squamation much more complete than in Ammocrypta pellucida, the

scales very small and quite rough, largest posteriorly ;
cheeks and oper-

cles with pectinate scales
;
throat and belly naked, the space between

the ventrals scaled
;
back of neck scaled. Fins large ;

the dorsals well

separated, the spinous high, highest in front
;
second dorsal smaller,

smaller than anal
;
anal spine high, flexible; caudal lunate. Color hya-

line olive, with 3 or 4 dark, broad cross bands meeting over the back,
the width of each of the first 3 about equal to depth of body, the fourth

narrower, all extending somewhat obliquely downward and forward to

the lateral line
;
a dark lateral band along side, made up of about 10

more or less confluent dark quadrate blotches, darkest where it passes

through the cross bands. Southern Indiana and Illinois to Arkansas and

Alabama, chiefly in the larger, clearer streams, where it is found in the

swift currents. Recorded from the Ohio River, at Rising Sun (Jenkins) ;

Wabash River, at New Harmony, Vinceiines, and Terre Haute (Ever-

mann) ;
Green River, Kentucky (Woolman) ;

Chocolo Creek, Alabama

(Kirsch) ;
and Washita River, Arkansas (Jordan & Gilbert), besides the

original locality in Illinois, where it was first obtained by Dr. Forbes.

A singularly interesting fish, (asprellus, a diminutive of Aspro.)

Pleurolepis asprellus* JORDAN, Bull, n, 111. Lab. Nat. Hist., 38, 1878, rocky tributary of Mis-

sissippi River in Hancock County, Illinois. (Coll. Forbes.)

Ammocrypta asrprella, JORDAN & GILBERT, Synopsis, 490, 1883.

Etheostoma asprellus, EVERMANN A JENKINS, Proc. U. S. Nat. Mus., 1888, 56.

Orystallaria asprellus, BOULENGER, Cat., I, 104.

473. AMMOCRYPTA, Jordan.

(SAND DARTERS.)

Pleurolepis, AGASSIZ, Bull. Mus. Comp. Zool., i, 5, 1863, (pellucidus), (not Pleurolepis, EGERTON, a

genus of extinct Ganoids).

Ammocrypta, JORDAN, Bull. U. S. Nat. Mus., x, 6, 1877, (beanii).

Body slender and elongate, subcylindrical ; pellucid in life. Head slen-

der. Mouth rather wide, terminal, horizontal, the lower jaw included
;

* In the original description, copied in Jordan & Gilbert, Synopsis, 490, the count of fin rays
of Ammocrypta pellucida was, by a slip, substituted for that of Crystallaria aaprella.
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premaxillaries very protractile ;
teeth on the vomer. Scales thin, ctenoid,

little imbricated, present along the region of the lateral line and on the

tail, sometimes wanting 011 the back or belly ;
lateral line complete,

each tube occupying nearly the whole length of its scale. Head scaly or

naked; no ventral plates, the belly naked. Gill membranes consid-

erably united, forming an angle at their junction. Dorsal fins moderate,

about equal to the anal fin and to each other
;
dorsal with about 10

spines; anal spine single, weak; ventrals well separated, behind pecto-

rals, their spines feeble
; pectorals pointed, symmetrical, of 12 to 15 rays.

Vertebra? 23 + 21= 44 ( A. pellucida). Pyloric cceca 4. Frontal region of

skull narrow, the parietal region unusually depressed, the bones of skele-

ton all slender and thin. Sutures of skull very distinct
; supraoccipital

crest obsolete. Foramen of hypercoracoid very large. Darters of mod-

erate or rather large size, inhabiting the sandy bottoms of clear streams,

where they bury themselves entirely, exceping the eyes and snout. Col-

oration translucent, with bright reflections, (a/^of ,
sand

; npvirrbc ,
con-

cealed.)

a. Cheeks and opercles scaly; sides of body usually well scaled. PELLUCIDA, 1450.

oa. Cheeks and opercles naked; body imperfectly scaled. BEANII, 1451.

1450. AMMOCRYPTA PELLUCIDA (Baird).

(SAND DARTER.*)

Head 4 to 4| ; depth 7 to 8*. D. X-10 (IX to XI-9 to 11) ;
A. I, 8 to 10

;

scales about 75 (67 to 78), about 6 series above lateral line. Body elon-

gate, nearly cylindrical, the flesh pellucid in life, but of firm, wiry tex-

ture
;
head stout. Cheeks, opercles, and temporal region scaled; the scales

embedded and more or less cycloid. Neck above thinly scaled or naked;
scales of body not very rough, those along lateral line and caudal peduncle
most closely imbricated

; belly entirely naked
; opercle ending in a short,

flat spine. Maxillary barely reaching to opposite the large eye ; eyes high

up, 3f to 4 in head, nearly equal to snout, separated by a narrow, grooved
space. Pectorals shortish, almost as long as head, reaching tips of ven-

trals, halfway to vent. Translucent
;

scales with fine black dots
;
a

* We have often brought home with us a "Johnny," "Speck," or "
Crawl-a-bottom," of a

different type from any of those whose habits we already knew. It had a very sharp nose which
projected over its mouth; its body was exceedingly slim and round, as transparent as jelly, but
hard and firm to the touch. Its belly and much of its back were quite bare of scales and those
along its sides were small and inconspicuous. Our aquarium had been arranged for the con-
venience of our other Etheostomine friends and the bottom was thickly covered with stones, among
which a small fish might easily hide. Several days passed after the introduction of the first Ammo-
cn/pta, which survived the change of water, when we noticed that it had disappeared. Careful
search among the stones and around the geode only made it the more certain that ithad gone and
increased our wonder as to the way; for surely it had not been eaten, nor had it jumped out, unless,
like Ariel, it could assume a "shape invisible." Finally, after going over every inch of the ground,
there was discovered, under the nose of Boleosoma, which was standing, as usual, on its hands and
tail, the upper edge of a caudal fin, and on each side of Boly's tail appeared a little black eye set
in ayellow frame. Ammocrypta was buried! Was he dead? Slowly one eye was closed in a Darter's
inimitable way for they can outwink all animals in creation except owls and a touch of a finger
on its tail showed that it had lost none of its activity. It was quite improbable that it had been
buried so completely by accident, we therefore cleared of stones a small spot, leaving the hard
white sand exposed, and awaited developments. Then for days we watched it closely only to learn
that it could bury itselfwith great celerity, for it was not caught in the act. But our patience was
at last rewarded; for one morning, as we came out to breakfast, it put its nose, that we now know
nas a tip nearly as hard as horn, against the bottom, stood up nearly straight ou its head and with
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series of small, squarish olive or bluish blotches along the back and
another along each side

;
lateral spots connected by a gilt band. Length

3 inches. Lake Erie to Minnesota, Kentucky and Texas
; abounding in

clear sandy streams; one of the most interesting of our fishes, burying
itself in the sand by an instantaneous* movement, leaving only its eyes
and snout visible, (pellucidus, transparent.)

Pleurolepis pellucidus (BAIRD MS.) AGASSIZ, Bull. Mus. Comp. Zool., I, 5, 1863, no locality; the

specimens from Black River, Ohio, the types of Etheostoma pellucidum, BAIRD MS., 1853,

(Type, No. 1311. Coll. Baird); VAILLANT, Recherches, 138, 1873, with plate.

Pleurolepispellucidus, JORDAN & COPELAND, Amer. Nat., 86, 1877.

Amniocrypta pellucida, JORDAN & GILBERT, Synopsis, 489, 1883; BOULENGER, Cat., i, 102.

Represented northwestward by

1450a. AMMOCRYPTA PELLUCIDA CLARA (Jordan & Meek).

This variety differs from the typical pellucida in having no scales along
the nuchal region, and none on sides anteriorly, except the 5 or 6 rows

along the lateral line
;
cheeks with few scales. It grades into the typi-

cal pellucida, although extreme forms are readily recognizable ; scarcely

worthy of separation from the species. Mississippi Valley, Wabash
River, west to central Iowa and Minnesota and south to Arkansas and
northern Texas, (clarus, clear.)

Ammovrypta clara, JORDAN & MEEK, Proc. U. S. Nat. Mus., 1885, 8, Des Moines River,
Ottumwa, Iowa. (Type, No. 35828. Coll. Jordan & Meek.)

Etheostoma pellucidum clarum, EVERMANN & JENKINS, Proc. U. S. Nat. Mus., 1888, 49.

Represented southwestward by

U50b. AMMOCRYPTA PELLUCIDA VIVAX (Hay).

More fully scaled than typical pellucida, the region before the dorsal

being more or less closely covered with scales; scales firmer and rougher.
A dusky bar across base of soft dorsal. In other respects essentially as
in pellucida. Pyloric coaca 4. Vertebra 21 -f- 20 = 41. Length If inches.

a swift beating of the tail to right and left was in less than five seconds completely buried. The
sand had been violently stirred of course, and just as it had nearly settled, probably in less than
half a minute, its nose was put quietly out, and settling back left the twinkling eyes and narrow
forehead alone visible. Since then we have kept scores of them in an aquarium arranged
especially for their convenience and have often seen them burrow into the sand. They will remain
buried so long as the water is pure and cool. Indeed, we now rely almost entirely on them to
warn us when the water needs changing. When this need is felt they come out of the sand and
lie on the bottom panting violently. We have been unable to discover any immediate incentive
for the act. It seems to be entirely unpremeditated. A number of them in confinement lio

helplessly on the bottom, motionless and slowly breathing, when one suddenly starts and buries
his head and neck in the now whirling sand; by a motion as quick as thought, his tail beats
frantically about and when again the clean sand lies smooth on the bottom the little eyes are
looking at you like two glistening beads, as if to witness your applause at so clever a trick.
We have never seen Ammocrijpta taste of food, nor do we ever expect to do so; for although its

mouth bristles with teeth, its small size forbids an attack on any game which we can offer. Its

quiescent habits and the character of the bottoms to which it confines itself seem to indicate that
its prey is minute if not microscopic. But speculation about what we do not know as to its food
might lead us to speculation as to the origin of its characteristic features how, for instance, the
hard snout, the transparent muscles, and the burrowing habits are consequent on its loss of scales,
or how the loss of unnecessary scales and of pigment cells is consequent on its burrowing habits.

Then, when we have finished these matters, we might inquire how it came about that there are"
Johnny Darters " at all, and why no other continent has them. Jordan & Copland.
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Mississippi and northwest through Arkansas to Texas
;
in sandy streams.

(vivax, vivacious.)

Ammocrypla vivax, HAY, Bull. U. S. Fish Comm., n, 1882 (1883), 58, Pearl River, Jackson,

Mississippi. (Type, No. 32213. Coll. Hay.)

1451. AMMOCETPTA BEANII, Jordan.

Head 3f to 4; depth 1%. D. VIII to X-10 or 11; A. I, 9 or 10; scales

65. Body greatly elongated, subcylindrical, transparent. Head rather

large, heavier than in Ammocrypta pellucida. Mouth rather wide, nearly

terminal; the upper jaw somewhat the longer; outer teeth strong,

hooked. Opercular spine obsolete. Head entirely naked. Body naked,

excep't the caudal peduncle, which is sparsely covered with fhin, embed-

ded scales, and a series of rather large scales along the sides, on which

the lateral line runs. Dorsal fins high, wide apart, about equal in height

to the anal fin and to each other
;
caudal fin emarginate. Color trans-

lucent, without bars or spots, the lateral line shining golden in life.

Spinous dorsal with a large black spot on the membrane anteriorly,

another near the middle, and some small ones behind; other fins with

their membranes dusted with dark points. Length 2J inches. Gulf

States, Alabama to Loui&jiana; rather common in sandy bottoms of clear

brooks in the pine woods. (Named for Dr. Tarleton Hoffman Bean, its

discoverer.)

Ammocrypta beanii, JORDAN, Bull, x, U. S. Nat. Mus., 5, 1877, Notalbany River, Tickfaw,

Louisiana, (Coll. Bean); BOULENGER, Cat., i, 103; JORDAN & GILBERT, Synopsis, 489.

Ammocrypta gelida, HAY, Proc. U. S. Nat. Mus., 1880, 490, Chickasawha River, Enterprise,

Mississippi. (Young.) (Type, No. 27425. Coll. Hay.)

474. IOA, Jordan & Brayton.

loa, JORDAN & BRAYTON, Bull. U. S. Nat. Mus., xn, 88, 1878, (vitrea).

This genus differs from Ammocrypta chiefly in the presence of 2 well-

developed spines in the anal fin. The anal fin is proportionately smaller,
and the scales are larger and rougher, more fully covering the body.

Species small and slender, translucent in life
; abounding in sandy brooks

of the southern pine woods. (16$, an arrow or dart.)

a. Cheeks and opercles closely scaled; anal rays II, 7. VITREA, 1452.

oa. Cheeks and opercles naked; anal rays II, 10. VIGIL, 1453.

1452. IOA VITBEA (Cope).

Head 4 to 4; depth 7 to 7|. D. VII to IX-11 to 14; A. II, 6 to 9;
scales 50 to 62. Form of Ammocrypta pellucida, or a little less elongate.
Head slender, acuminate; mouth not very small, maxillary reaching
front of eye ; temporal region scaled

; eye 3 in head, nearly equal to

snout
;
cheeks and opercles covered with large, imbricated, very roughly

ctenoid scales, these scales extending forward to the maxillary and back-
ward to edge of opercle and on subopercle ;

the feeble- opercular spine is

almost hidden by them. Middle and lower part of the sides of the body
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covered with large, imbricated, very rough scales, these less closely set

below
;
breast naked

;
behind the ventrals the middle line of the belly

with some small scales, behind which is a naked space bounded by small

embedded scales, and extending as far as tLe vent; back, from middle of

first dorsal forward, naked, posteriorly more or less scaly. Fins low and

small, the second dorsal longer than the first or the anal, the spines

slender; anal spines short
; pectoral fins long and narrow. Translucent,

with small dark spots on back and sides, besides finer specklings ;
fins

plain. Length 2 inches. Southeastern Virginia and eastern North Caro-

lina
; locally abundant in clear sandy streams in pine woods, (vitreus,

glassy.)

Pcecttichthys vitreus, COPE, Proc. Amer. Philos. Soc. Phila., 1870, 263, Walnut Creek, a tribu-

tary of Neuse River, Wake County, North Carolina. (Coll. Cope.)

loa vilrea, JORDAN & GILBERT, Synopsis, 490, 1883.

Ammocrypta citrea, BOULENGER, Cat., i, 102.

1453. IOA VIGIL, Hay.

Head 3|; depth 6; eye 3, greater than snout. D. X-12; A. II, 10; scales

about 60 in longitudinal series. Body slender
;
head long ;

caudal pedun-
cle compressed and comparatively deep, the fish, therefore, having nearly
the same depth throughout its length. Top of head sloping gradually
from occiput to snout. Upper jaw protractile ;

mouth large, terminal,

slightly oblique; the jaws equal, maxillary reaching anterior edge of

pupil; interorbital space very narrow
; jaws with recurved teeth; oper-

cuiar spine well developed ; opercles and cheeks naked. Dorsal fins well

separated ;
the origin of spinous dorsal i distance from snout to base of

caudal, its length and its height length of head
;

soft dorsal same

size as spinous. Length of anal fin f length of head, its height head.

Posterior portion of body densely scaled, anterior portion probably with

few scales above, but none below the lateral line. Pale straw color or

pellucid in life with some blotches and specks of olive, about 10 square

spots along the back, and about as many along the lateral line, most dis-

tinct posteriorly ; top of head dusky ;
a small but distinct black spot at

base of caudal. Length 1 inch. (Hay.) Only one specimen known.

Pearl River, Jackson, Mississippi; a rather doubtful species, possibly a

variation of Ammocrypta faanii. (vigil, wide awake.)

loa vigil, HAY, Bull. U. S. Fish Comm., n, 1882 (1883), 59, Pearl River, Jackson, Missis-

sippi. (Coll. Hay.)

The genus Ammocrypta represents the extreme of development of the

series of darters with elongate bodies, a natural series being formed from

Percina through Hadropterus, Ulocentra, and Boleosoma to Crystallaria and

Ammocrypta. Another well-marked series, at first parallel with these and

closely related to its members, leads off from Hadropterus and Ulocentra

through Etheostoma, culminating in Microperca. This second series is

distinguished as a whole by firmer skeleton with fewer vertebrae, the

skull more convex in cross section, the anal fin smaller and the fin rays

tending to become fewer. In habits, the species of the second group are
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more quiescent, swimming less freely for a distance, but lying at rest for

some time, then moving with sadden jerks. In this series bright blue or

red coloration in the males is more frequently observed. We begin the

series with the chief group, Etheostoma, a group from which as a whole

Hadropterus can scarcely be separated.

475. ETHEOSTOMA, Rafinesque.

Etheodoma, RAFINESQUE, Journ. de Physique., etc., Paris, 1819, 419, (caprodes, blennioides, flahel-

lare; first restricted by AGASSIZ, 1854, to aspro, wrongly identified as "
blennioides;

"
restricted

by COPE & JORDAN, 1877, toflabellare).

Pcecilosoma, AGASSIZ, Lake Superior, 1850, 299, (variatus) (name preoccupied).

Pcecilichthys, AGASSIZ, American Journal Sci. and Arts, 1854, 305, (rariatus).

Catonotus, AGASSIZ, American Journal Sci. and Arts, 1854, 305, (jldbellatus).

Oligocephalus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 67, (lepidus).

Nothonotus, AGASSIZ, Bull. Mus. Comp. Zool., I, 3, 1863, (maculates).

Astatichthys, VAILLANT, Recherches sur les Etheostomatina, 107, 1873, (cseruleus).

Nanostoma, PUTNAM MS., JORDAN, Bull. U. S. Nat. Mus., x, 6, 1877, (zonalis) (not Nannostomus,

GUNTHER).

Rhothceca, JORDAN, Kept. U. S. Fish Comm., 1885, 868 (zonalis, substitute for Nanostoma, regarded

as preoccupied by Nannostomus).

Torrentaria, JORDAN & EVERMANN, new subgenus, (australe).

Nivicola, JORDAN & EVERMANN, new subgenus, (boreal^).

Rafinesquiellus, JORDAN & EVERMANN, new subgenus, (poUxii).

Claricola, JORDAN & EVERMANN, new subgenus, (julise).

Body robust, or rather elongate, compressed. Mouth terminal, or sub-

inferior, varying in size
;
the lower jaw included or not

; premaxillaries
not protractile ; maxillary movable. Teeth rather strong, usually present
on vomer and palatines. Gill membranes separate or more or less broadly
connected. Scales moderate or small, ctenoid

; top of head without scales
;

scales of the middle line of the belly persistent and similar to the others
;

lateral line well developed, nearly straight, often wanting posteriorly ;

fins large, with strong spines ;
first dorsal usually longer and larger than

the second, with 7 to 15 spines ;
anal with 2 strong spines, the anterior

usually the larger, the second rarely obsolete
;
anal fin always smaller than

the soft dorsal
;
ventral fins more or less close together. Skull narrow,

the parietal region very strongly convex in cross section
; supraoccipital

crest very small or wanting ;
lower pharyngeals very narrow. Vertebrae

33 to 39, usually 15 -f- 21= 36. Pyloric cceca 3 or 4. Bones rather firm.

Coloration various, often brilliant. As here understood, a very large

genus covering a great variety of forms. Many attempts at further sub-

division have been made and some of the subgenera indicated below
have been considered of generic value. Intergradations of all sorts

occur and the technical characters do not always indicate the real rela-

tionship. Many of the species are excessively variable, each brook having
its peculiar race. (The word Etkeostoma is stated by Rafinesque to mean
"various mouths," the species known to him, i. e., Percina caprodes,

Diplesion blennioides, and Etheostoma flabellare, being so different in respect
of the form of the mouth that he conceived that they might belong to

different subgenera. The etymology of the word is not evident, unless
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it be from #0ew, to strain, and oro/m, month
; grfpof, different, and

arb/ua, would make Heterostoma.)

. Lateral line complete (a few tubes very rarely wanting).
b. Gill membranes more or less broadly connected across the isthmus; ventrals separated

by a distinct interspace, whichlis not so wide as base of the fin; anal spines nor-

mally 2.

P<ECILICHTHYS (jroiKtAo?, variegated; ix0v?, fish):

<>. Anal fin nearly as large as soft dorsal; spinous dorsal with about 13 spines; head
almost naked; fins very large; colors brilliant. VARIATUM, 1454.

NAXOSTOMA (i/ai/os, small; <rrdju., mouth):
cc. Anal fin much smaller than soft dorsal; spinous dorsal with 9 to 12 spines.

<l. Head entirely naked.

e. Scales moderate, 48 to 57; pectoral % longer than head; D. about XII-13;
sides with dark green spots. SWANNANOA, 1455.

ee. Scales rather large, 40 to 48.

/. Pectoral about as long as head; D. about X-ll.

g. Head large, 3% to 4 in length; sides with dark green blotches.

THALA8SINUM, 1456.

gg. Head rather small, 4% in length; males with series of scarlet

spots along the rows of scales. INSCRIPTUM, 1457.

ff. Pectoral much longer than head; D. XII-12; body robust; the depth

4% in length ;
color olive with dark oblique bars. BLENNIUS, 1458.

<M. Head not entirely naked.

7*. Cheeks naked; opercles scaly; scales 50 to 60; body slender, the depth 5%
in length; color green, with darker markings. RUPESTRE, 1459.

hh. Cheeks and opercles scaly (rarely naked); body slender, the depth 5 to 6

in length. D. about X-ll; pectoral about as long as head.

i. Scales about 42; males with series of dark spots along the rows of

scales. ELEGANS, 1460.

il. Scales about 50; no distinct dark spots along series of scales.

ZONALE, 1461.

iNoTHONOTrs (vo06?, prominent; VWTOS, back):

66. Gill membranes scarcely connected across isthmus; first dorsal long; anal rather

small; ventrals near together, the interspace very narrow.

j. Humeral region without enlarged black scale.

It. Head short, the muzzle abruptly decurved; scales 50 to 58;Jvertical fins black-

edged ; breast blue in life.

1. Dorsal spines 11 or 12. OAMTTRUM, 1462.

IL Dorsal spines 14. VULNERATUM, 1463.

AA-. Head rather long and pointed, the snout not decurved.

//. Scales rather small, 56 to 63; body and fins variegated with red.

n. Color olive; throat blue; sides in male with crimson spots and a

brown, wavy, lateral band. D. XII-12. MACULATUM, 1464.

mi. Color yellowish, with 4 dark bars; 10 to 12 oblong dark spots on

sides; fins with red in male; D. XI-12. CINEREUM, 1465.

unn. Color greenish, with 8 to 10 transverse bluish bands; between each

pair a bluish rhomb; a black caudal spot; fins with yellow.

D. XII-13. TESSELLATUM, 1466.

mm. Scales rather large, about 45; male olive with quadrate red spots on

sides; breast blue; belly orange; fins ornate; form robust.

RUFILINEATUM, 1467.

jj. Humeral region with an enlarged black scale; scales 43 to 55. D. X-ll; color

olivaceous, with 8 to 10 dark cross bars; form robust. JORDANI, 1468.

aa. Lateral line more or less incomplete (occasionally nearly or quite complete in jes^ise and

in squamiceps); ventrals close together, the interspace very slight; first dorsal and anal

rather small.
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TORRENTAKIA (lorrens, a swift stream):

o. Anal spine single as far as known; head naked or very nearly so; a black humeral
,

process or scale; snout sharp, the mouth large.

p. Scales 68; body and head very long and slender. A. I, 10; gill membranes separate.

SAGITTA, 1469.

pp. Scales 58 to 66; body rather deep, the head slender. A. I, 7 or 8; gill membranes

moderately connected; body with sharp cross bands. ATJSTBALE, 1470.

oo. Anal spines normally 2.

q. Gill membranes scarcely connected; lower jaw moderate, not projecting.

NIVICOLA (nix, niveus, snow; colo, to inhabit):

r. Fins very small, the dorsal rays VIII-9; cheeks and opercles scaly; scales 53.

BOREALE, 1471.

rr. Fins not very small. Dorsal spines 9 to 13; the soft rays 10 to 14.

RAFINESQUIELLTJS *:

s. Dorsal fins more or less connected; last dorsal spine not longer than next

the last; a dark humeral scale; coloration mottled; form very robust,

the depth about 4 in length ;
scales 44 to 50. POTTSII, 1472.

OLIOOCEPHALUS (oAryos, few, small; Ke<aAij, head):

ss. Dorsal fins well separated, the last dorsal spine short; form comparatively

slender.

t. Humeral region without differentiated black scale-like process; some-

times with a faint dark spot.

n. Scales between spinous dorsal and lateral line 4 to 7.

v. Head not entirely naked.

w. Cheeks and opercles more or less closely scaled.

x. Scales small, about 60; soft dorsal with 10 or 11 rays;

body slender. IOW;E, 1473.

xx. Scales moderate, 41 to 55; soft dorsal rays 12 or 13.

y. Lateral line almost or quite complete; sides in

male with bluish bars or blotches.

JESSIE, 1474.

yy. Lateral line with 30 to 35 tubes only; sides with

alternate yellow and dark cross bars.

1UTEOVINOTUM, 1475.

imo. Cheeks scaly; opercles naked; scales 54 to 61. D. X-12;

sides with faint dark cross bars. LEPIDOGENYS, 1476.

www. Cheeks naked or nsarly so; opercles more or less scaly;

scales rather large, about 48; males with alternate

oblique bars of red and blue; fins ornate.

C^EULEUM, 1477.

w. Head entirely naked; scales about 48; form and coloration of

Etheostoma cseruleum. LEPIDTJM, 1478.

tt. Humeral region with a distinct black process or scale.

z. Cheeks mostly naked, opercles scaly; scales about 50; body banded;
fins rather large. D. XII-12. TIPPECANOE, 1479.

zz. Cheeks and opercles naked, or very nearly so.

a'. Scales very small, 63 to 80; body everywhere much dotted

with black. PTJNCTULATUM, 1480.

na'. Scales moderate, less than 62 in number.

b'. Scales of sides not marked, each with a dark spot, these

forming continuous stripes.

c'. Scales 46 to 55; snout much shorter than eye, which

is 3% in head. CRAGiNi,1481.

cc'. Scales 45 to 50, snout as long as eye, which is 5 in

head. OBEYENSE, 1482.

* Named for Constantino Samuel Rafinesque, who first recognized the existence of darters in
the streams about the falls of the Ohio (Louisville, Kentucky).
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W. Scales of back and sides each with u dark snot, these

forming continuous streaks.

d'. Scales 56 to 61; male with tho belly red; snout

rounded. PAGEI, 1483.

dd'. Scales 53; no red; snout pointed. VIRGATUM, 1484.

qq. Gill membranes more or less broadly connected across isthmus; usually an

enlarged black humeral scale.

CLARICOLA (darns, clear; coto, to inhabit):

e'. Lower jaw scarcely projecting; head more or less scaly; spines in males

without knobs.

/. Scales usually less than 60.

g'. Body robust, the depth 4 to 4 in length; snout sharp; mouth
rather large; greenish with dark markings. JULIJE, 1485.

gg'. Body rather slender, the depth 4% to 5 in length.

&'. Cheeks scaly; male with dark bars and red blotches on sides

of body. ARTESIJE, 1486.

hh'. Cheeks naked, or with embedded scales; male with red spots

along sides of body. ALABAMA, 1487.

jf. Scales usually more than 60.

i'. Cheeks usually naked or nearly so; pores wanting on 16 to 20

scales; male with red spots and red markings ou fins.

WHIPPLII, 1488.

it'. Cheaks usually scaly; pores wanting on few (usually not more

than 4 or 5) scales; fins low; no red in life.

SQUAMICEPS, 1489.

ETHEOSTOMA:

ee'. Lower jaw strongly projecting; head entirely naked; dorsal spines low,
each ending in a small, fleshy knob in the male; colors dark, no red

nor blue; fins checkered. FLABELLARE, 1490.

Subgenus PCECILICHTHYS, Agassiz.

1454. ETHEOSTOMA YARIATUM, Kirtland.

Head 3 to 4| ; depth 4| to 5i ; eye 3| to 3f in head. D. XII to XIV-11
to 13

;
A. II, 7 to 9

;
scales 8-51 to 63-12. Body moderately elongated,

not much compressed, the back somewhat arched. Head short and thick,

the snout short and blunt, and the profile above the eyes strongly
decurved

; profile a little depressed at the nape. Eyes large, not very
close together, slightly longer than snout. Mouth small, low, subhori-

zontal, the lower jaw included; teeth small, subequal, bluntish, in rather

broad bands
;
teeth on vomer. Premaxillary not protractile ; maxillary

reaching front of eye, 4 in head. Top of head extremely rugose, the

wrinkles evident through the skin, and radiating irregularly from behind

the eye. Parietal region rather broad and depressed, as in species of

Hadropterus. Preopercle entire
; opercle with a rather sharp spine. Gill

membranes somewhat broadly united, but meeting at a rather acute

angle. Head naked, except for 1 to 3 scales on the upper part of the

opercle; scales of body rather large, ctenoid; lateral line complete; nape
covered with small scales; breast loosely scaled; belly covered with

ordinary scales similar to those on the sides
;
no enlarged ventral plates.

Fins all very large ;
dorsal fins slightly joined ;

anal fin large, but lower

than the soft dorsal, and somewhat shorter; pectorals as long as head,

reaching front of anal ; second anal spine longer than first, both of
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moderate size
; longest dorsal spine 2| in head

; longest soft ray 1
;

caudal subtruncate, its longest ray 1 in head
; longest ray of anal \\

;

pectoral a little longer than head
;
ventral a little shorter. Color of

large male specimen, dusky greenish above, the head similar, the centers

of the scales darker, and the whole body covered with fine dark points

visible with a lens
; belly and sides of the body from anal fin forward

and as high up as the level of the scapula of a bright yellow orange ;

posterior parts of the body with 5 vertical zones of bright orange,
these about half as broad as the dark greenish interspaces ;

first zone

opposite the interspace between the dorsals and extending downward to

front of anal : the last two on caudal peduncle ;
a vague, dusky area on

base of caudal
;
a dusky shade across nape in front of dorsal, with 2 or

3 blackish cross blotches on back behind it; head nearly plain, with

some dark specks and some dashes of orange ;
breast with light-orange

shades
;

first dorsal with a broad median band of blue black
;
a paler

stripe below it and above it
;
the base of the fin with dark interspinal

spots, and the edge of the fin again blackish; second dorsal blue black,
dashed with orange toward the base

;
caudal blackish, rather darker at

base; anal blue black, with orange yellow at the base; pectoral blackish,
with orange cross shades; ventrals blue black, with some edgings of

orange. Young examples similarly marked, but paler in color, with

more distinct markings, especially the dark cross bars on back, which
are often very distinct, much as in Cottogaster uranidea

;
fins in females

and young paler. Length 3i inches. Ohio River basin from western

Pennsylvania,* through Ohio, Indiana, and Kentucky; generally rare,

probably more common southward. A large, handsome species, not

recognized for nearly thirty years after its discovery, the name variatus

having been meanwhile transferred to other species (cceruleum andpeltatus).

(variatus, variegated.)

Etheostoma variatum, KIRTLAND, Zoology of Ohio, 168, 192, 1838, Mahoning River, Ohio;

BOULENGER, Cat., T, 81.

Etheostoma notatum, AGASSIZ MS., PUTNAM, Bull, i, Mus. Comp. Zool., 4, 1863, (name only).

Hadropterus tessellatm, JORDAN, Bull, x, U. S. Nat. Mus., 7, 1877, Alleghany River, Fox-

burg, Pennsylvania. (Coll. Baird.)

Hadropterus variatus, JORDAN, Proc. U. S. Nat. Mus., 1885, 163; rediscovery of the species from

Whitewater River, Brookville, Indiana. (Coll. Amos, W. Butler.)

Boleosoma variatum, VAILLANT, Recherches, 84, 1873.

Subgenus NANOSTOMA.f Putnam.

1455. ETHEOSTOMA SWANNANOA, Jordan & Evermann.

Head4i; depth 6; eye 4 in head. D. XI or XII-12 to 14; A. II, 9;
scales 6-48 to 57-7 or 8. Form of Ulocentra simotera. Body robust, some-
what compressed, the back elevated; head very short, deep, the anterior

* A specimen in the Museum of Comparative Zoology from Easton, Pennsylvania (Delaware
River), seems to belong to Etheostoma variatum. Anal large; dorsal spines 12; scales 49. Gill
membranes united; belly scaled; premaxillary not protractile; a dark spot on last dorsal spine,
color otherwise faded. There is no other record of this species from east of the Alleghanies,
and this locality may be doubtful.

fThis group is very closely allied to Ulocentra.
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profile strongly convex; snout short and blunt
; eye large, placed high;

mouth very small, horizontal, inferior, the lower jaw included all around.

Preinaxillaries not protractile; maxillary short, not adnate, reaching to

opposite front of eye, 4 in head; teeth small. Cheeks, opercles, and

breast naked
; nape naked in one specimen examined, scaly in the others

;

lateral line complete ; belly evenly scaled. Gill membranes broadly con-

nected. Fins rather low
;
dorsals contiguous ; pectorals long, i longer

than head, reaching beyond ventrals to vent. Males, in spirits, dusky

green, the belly paler ;
back irregularly mottled and blotched with black

and strewn with specks of saffron yellow ;
6 distinct black cross blotches

on dorsal line
;
8 to 10 roundish or quadrate black blotches on sides, a

smaller spot behind the last of these at base of caudal, these lateral

blotches somewhat connected
;
head dusky above

;
a faint bar below eye ;

axil black
;
fins nearly plain. In life, male olive green, light green below ;

markings all dark green ;
base and lower edge of pectoral tinged with

saffron; base and tip of first dorsal bright snuffy brown; second dorsal

and caudal olive, speckled ;
lower fins pale yellow. Female and younger

specimens have the body more speckled ;
the pectorals and caudal barred

with dark. Length 2| to 3 inches. Upper waters of the Tennessee River
;

locally abundant; a beautiful little fish, thus far known only from the

clear, cold waters of the middle and south forks of the Holston and the

south fork of the Swannanoa, a most beautiful stream flowing from the

flanks of Black Mountain into the French Broad.

Etheosloma swannanoa, JORDAN & EVERMANN, Proc. U. S. Nat. Mus., 1888, 360, South Fork of

Holston River, Holstein Mills, Virginia; Middle Fork of Holston River, Marion,

Virginia, and South Fork of Swannanoa River, Black Mountain, North Caro-

lina (Type, No. 39861. Coll. Jordan, Evermann and Jenkins); BOULENQER, Cat., I, 81.

1456. ETHEOSTOMA THALASSINUM (Jordan & Brayton).

Head 3f to 4
; depth 4 to 5

; eye 3i to 4 in head. D. IX to XI-10 to 12
;

A. II, 7 or 8
;
scales 5-40 to 48-7. Body rather stout, compressed behind,

the back somewhat arched. Head large, the snout rather blunt and con-

vex in profile. Eye large, high up, about equal to snout
;
interorbital space

rather narrow. Mouth moderate, slightly oblique, the maxillary reaching
to the orbit. Upper jaw slightly longer than the lower. Head entirely

naked
;
throat naked

;
neck naked anteriorly ; opercular spine obtuse

;

Fins all large; membrane of the first dorsal continued to the base of the

second
; longest dorsal spine scarcely shorter than the soft rays, the base

of the spinous dorsal a little longer than that of the soft dorsal
;
anal not

much smaller than the soft dorsal, its first spine the longer; caudal fin

deeply lunate
; pectorals as long as head, reaching nearly to vent. Male,

in life, with body dark green and blotched above
;
sides with 6 to 9 dark

blue-green vertical bars, the 5 next the last most distinct; spinous dorsal

reddish at base, then a broad black band, the uppermost third of a bright

ferruginous red ;
second dorsal blackish at base, reddish above

;
caudal

with 2 orange blotches at base, black mesially, pale orange distally ;
anal

fin of a brilliant blue-green color at base, pale at tip ;
ventrals greenish ;

head mostly grass green ;
the streaks forward and downward from eye
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dark green ;
females duller and more speckled. Length 2| inches. Santee

River basin in North and South Carolina
j locally very abundant ;

a pretty

species, (thalassinus, sea green, from Qakacca^ sea.)

Nothonotus thalassinus, JORDAN & BRAYTON, Bull. XII, U. S. Nat. Mus., 13, 1878, Reedy River,

Greenville, South Carolina; Catawba River and tributaries in North Carolina;

Ennoree River, Chick Springs, South Carolina; and Saluda River, Farr's Mill,

South Carolina, (Type, No. 31122. Coll. Jordan &Brayton); JORDAN & GILBERT, Synopsis,

511, 1883.

Etheostoma thalassinum, JORDAN, Bull. U. S. Fish Comm., viu, 1888 (1890), 139; BOULENGER, Cat.,

1,83.

1457. ETHEOSTOMA INSCRIPTUM (Jordan & Brayton).

Head 4; depth 4; eye 3|, about equal to snout. D. XI-12; A. II, 8;
scales 5-46-5. Body rather stout and deep, strongly compressed. Caudal

peducle rather deep. Head large, rather obtuse, the profile quite gibbous,
a considerable angle formed opposite the eyes, which are high up and
close together. Mouth moderate, slightly oblique, the maxillary reaching

eye, the upper jaw the longer. Head entirely scaleless
;
neck above scaly ;

breast naked; belly closely scaled; scales large. Fins large; spinous
dorsal longer than soft dorsal, which is somewhat larger than the anal

;

the 2 dorsals connected by membrane
;
dorsal spines a little more than

half the length of the head
; pectorals large. Color olive, with a bright

scarlet spot on each scale, these forming continuous lines along the rows
of scales; 3 dark blotches across the back

;
1 in front of dorsal, forming

a black spot on the anterior spines ;
1 between the 2 dorsal fins, forming

a similar black spot on the last rays of the spinous dorsal, and 1 on the

caudal peduncle, behind the second dorsal
;
sides with about 6 irregular

dark-olive blotches just below the lateral line; edge of spinous dorsal

black, below this bright orange red, a dusky bar at the base; entire anal

fin, cheeks, opercles, and a bar below the eye bright blue
;
females with-

out red spots, the sides blotched. Length 2| inches. Oconee River,

Georgia ;
scarce

;
one of the most beautiful of the group, (inscriptus,

written on, from the markings.)
Nothonotus inscriptm, JORDAN & BRAYTON, Bull, xn, U. S. Nat. Mus., 34, 1878, Oconee River, at

Sulphur Springs, Hall County, Georgia. (Coll. Jordan & Brayton).
Nanostoma insmptum, JORDAN & GILBERT, Synopsis, 512, 1883.

1458. ETHEOSTOMA BLENNIUS, Gilbert & Swain.

Head 4f ; depth 4? ; eye 1 in snout, 4 in head. D. XII-12; A. II, 8;
scales 5-43-8. Body exceedingly robust, little compressed, the ventral
outline more strongly arched than dorsal outline

; greatest depth opposite
front of spinous dorsal, the 2 profiles thence converging rapidly backward
to form the rather long, slender, caudal peduncle. Head very deep, with
subvertical cheeks, broad below, narrowing upward and forward. Profile

from nape to middle of interorbital space nearly horizontal, thence abruptly
and very obliquely decurved to tip of snout. Middle of eye equidistant
from tip of snout and front of nape. Greatest depth of preorbital f length
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of head. Mouth very small, subinferior, the lower jaw included. Length
of maxillary equaling distance from tip of snout to anterior nostril. Pre-

maxillaries not protractile, the fold of upper lip interrupted by a very
narrow frenum, as is the case in some specimens of Ulocentra simotera,

to which species the present one is really closely related. Vomer with
teeth. Opercular spine very little developed, the opercle terminating in

a flat point, scarcely projecting beyond the membrane. Gill membranes

very widely joined across isthmus, the width of the union being f dis-

tance from posterior margin of membrane to tip of lower jaw. Eye small,

high up. Spinous dorsal long and rather low, composed of stiff spines,
the membrane of last spine joining base of first soft ray ;

the middle spines
the highest, about half length of head

;
second dorsal shorter and higher

than the first, much larger than the small anal fin, its longest ray If

in head. Anal spines short and robust, the first longei than second
; long-

est anal ray about equaling length of snout; caudal lunate; pectorals

very large, reaching much beyond ventrals, about i length of body. Ven-

trals equaling distance from snout to base of pectorals ;
least depth of

caudal peduncle f depth of body. Body covered with very large scales,

those on nape somewhat smaller
;
head and breast wholly naked

;
lateral

line complete, straight. Color in life : Light olive green above, with 4 con-

spicuous blackish-brown cross bars, narrower than the interspaces, run-

ning from back downward and forward to below lateral line
;
the first,

very broad, occupies the entire nape, and terminates above base of pec-
torals

;
the second, much narrower, begins below end of spinous dorsal

;

the third below last rays of soft dorsal
;
the last bar much less conspicu-

ous on back of caudal peduncle. On middle of each light interspace is a

similar, somewhat broader bar, less clearly marked, and with ill-defined

boundaries, these bars terminating below lateral line in 7 or 8 dusky
blotches

;
each scale on back and sides with the central portion light red,

changing to golden brown in spirits ; belly and lower fourth of sides sil-

very white; two bright areas at base of caudal, with a blackish bar

immediately behind them; caudal indistinctly barred with dusky. Dor-

sals translucent, the membrane between each 2 rays with an elongate

dusky-red blotch, extending f height of fin
; spinous dorsal margined

with light red; pectorals barred with dusky and light yellowish; ven-

trals with traces of similar bars
;
anal translucent, an indistinct yellow-

ish band along its middle. Length 2* inches. Northern Alabama, in

small streams tributary to the Tennessee River
;
not common

;
a strongly

marked species. (Blennius, a blenny, from the form of the head.)

Etheostoma (Rholhseca) blennius, GILBERT & SWAIN, Proc. U. S. Nat. Mus., 1887, 55, Cox's Creek

and Shoal Creek, tributary to the Tennessee River, Florence, Alabama, (Type,

No. 36187. Coll. Gilbert & Swain); GILBERT, Bull. U. S. Fish Comm., ix, 1889 (1891), 150.

1459. ETHEOSTOMA RUPESTRE, Gilbert & Swain.

Head 3| to 4; depth 5|. D. XI or XII-11 or 12; A. II, 7 or 8; scales

50 to 57, 6 or 7 series above lateral line. Closely related to Etheostoma

thalassinum, from which it may be distinguished by its more slender form,

F. N. A. 69
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the absence of bright coloration, the smaller scales, and the squamation

of the opercle. Body slender, fusiform, little compressed, the upper
anterior profile descending rapidly to tip of snout. Mouth small, hori-

zontal, terminal at lower side of snout, the lower jaw included
;
maxil-

lary reaching vertical from front of orbit, its length slightly less than

diameter of eye, 3 in head, in specimens \\ inches long. Interorbital

space very narrow, its width half diameter of orbit. Gill membranes

widely joined, free from the isthmus. Scales small, 6 to 7 longitudinal

series between lateral line and the base of the spinous dorsal
; tubes of

lateral line usually 55 or 56 in number, varying from 50 to 57
j
lateral line

complete, straight ; opercle more or less completely covered with scales

as large as those on sides; cheeks and breast naked, the nape closely

scaled. Fins of moderate size, the spines weak and flexible
; length of

dorsal spines equaling distance from tip of snout to middle of orbit
;
anal

spines short, about equal in size, their length less than diameter of orbit;

pectorals long, reaching beyond vertical from vent, their length 3 to 3|

times in length of head and body ;
ventrals reaching vent

;
caudal short,

not deeply notched, 4-J in length. Coloration in life: Grass green,
with dark markings, but no red or blue; back with 6 dark cross bars,
wider than the light interspaces; a series of 6 dark blotches, sometimes

W-shaped along sides, immediately below lateral line; usually 4 dark

spots at base of caudal, 2 of which are closely approximated at base of

median caudal rays ;
dark vermiculations on top of snout

;
a dark bar

downward, and 1 downward and forward from eye; fins with wavy,
dusky bars. North River, a tributary of the Black Warrior River, Ala-

bama, (rupestrisj living among rocks.)

Elheostoma rupestre, GILBERT & SWAIN, Proc. U. S. Nat. Mus. 1887, 57, North River, near Tus-

caloosa, Alabama, (Type, No. 36695. Coll. Gilbert & Swain); BOULENQER, Cat., i,82.

1460. ETHEOSTOMA ELEGANS (Hay).

Head 4; depth 5; eye 4 in head. D. X-12; A. II, 8; scales 5-42-6.

Body stout, somewhat compressed. Head short and deep, with swollen
cheeks

;
snout abruptly decurved

;
mouth subterminal, horizontal, small,

the maxillary not reaching the front of eye. Lateral line nearly
straight; cheeks, opercles, and back of neck scaly ;

chest and region just
behind ventrals naked. Spinous dorsal half as high as long, a little

longer than the head
;
soft dorsal as long as head and as high as long ;

anal f length of head, as high as long ; pectoral fins very large, reaching
beyond ventrals to vent. Color purplish; 6 large, quadrate, black
blotches along back, and 8 broad, transverse bars along sides fainter,
these alternating with dark spots ; many of the scales above with jet-
black spots, forming longitudinal streaks

;
2 black spots at base of cau-

dal, as in zonale, but larger and brighter ;
a few black spots behind eye ;

dark spots downward and forward from eye; ventral and anal fins indigo
blue

; pectorals with blue
;
a bar of deep orange red along base of both

dorsals; female with the lower fins pale. Thought by Dr. Gilbert to be
based on highly colored examples of Etheostoma zonale, which is not
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unlikely, but the coloration is more like that of E. inscriptum. Length
2 inches. Chickasawha River, Mississippi, (elegans, elegant.)

Nanostoma elegans,* HAY, Proc. U. S. Nat. Mus., 1880, 493, shallow rocky branch of Chicka-

sawha River, Enterprise, Mississippi, (Type, No. 27455. Coll. Hay); JORDAN &

GILBERT, Synopsis, 510, 1883.

Etheostoma lynceum, HAY MS., JORDAN, Cat. Fish. N. A., 80, 1885; same type; name a substitute

for elegaHS, as Boleichthys ele<ja>is, GIRARD, was then placed in Etheostoma.

1461. ETHEOSTOMA ZONALE (Cope).

Head 4 to 5; depth 5 to 6. D. X or XI-10 to 12; A. II, 6 to 8; scales

6-48 to 53-9, pores 44 to 50. Body slender, somewhat compressed. Head
small, rather short; the mouth small, subiiiferior. Snout very short,

decurved, rather obtuse, maxillary scarcely reaching front of eye ; eye

longer than snout, 3 to 4 in head. Cheeks, opercles, and neck, more or

less scaled, breast usually naked. Teeth very feeble, those on vomer not

evident, probably none on the palatines. First dorsal well developed,

separated from the second, which is higher and shorter than the spinous

dorsal, and considerably larger than the anal
;
caudal emarginate, pec-

toral as long as head or a little longer. Bright olivaceous above, golden
below

;
6 dark brown quadrate dorsal spots, which connect by alternat-

ing spots with a broad, brown, lateral band, from which 8 narrower dark
bluish bands more or less completely encircle the belly; paired, anal, and
caudal fins golden, brown-spotted ;

middle half of the first dorsal crim-

son
;
a series of round crimson spots near the base of the second dorsal

;

occiput, a band on muzzle and 1 below eye, black; a black spot on oper-
culum and 1 at base of pectoral; females duller and speckled, with ven-

trals barred and lateral bars feebler. Length 3 inches. Mississippi

Valley from Ohio, northern Indiana (Kankakee River), west through
Iowa, and south through Kentucky and Tennessee to Alabama, Louisi-

ana, and Arkansas, in small, clear streams; locally abundant in weedy or

gravelly places. t Very variable, (zonalis, banded.)

PacilicUhys zonalis, COPE, Journ. Ac. Nat. Sci. Phila., 1868, 212, Holston River, Virginia.
(Coll. Cope.)

Nanostoma vinctipes, JORDAN, Proc. U. S. Nat. Mus., 1879, 236, tributary of Illinois River,
Naperville, Illinois, (Type, No. 23454. Coll. B. B. Copeland); females with barred
ventrals.

Astatichthys zonalis, VAILLANT, Recherches, 110, 1873.

Nanostoma zonale, JORDAN & GILBERT, Synopsis, 510, 1883.

Etheostoma zonale, GILBERT, Proc. U. S. Nat. Mus., 1887, 54; BOULENGKR, Cat., i, 83.

Represented southwestward by

ETHEOSTOMA ZONALE ARCANSANTJM, Jordan & Gilbert.

This form differs from the typical form, in having the breast nearly or

quite naked. Found in the Ozark region of Missouri and Arkansas.

*The specimens from Mississippi called Nanostoma zonale by Hay, seem to be the female of
his elegans.

f A specimen in the Museum of Comparative ZocJlogy from Delaware River apparently
belongs to Etheostoma zonale. It is very deep in body, the depth 4f in length, equal to length of
the short head; scales 53. There is no other record of the species from this region and the

locality may be doubtful.
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Elheostoma zonale arcansanum, JORDAN & GILBERT, Proc. U. S. Nat, Mus., 1886, 5. Spring River,

Carthage, Missouri; James River, Marshfield, Missouri; Poteau River, Hackett

City, Arkansas; Wash ita River, Arkadelphia, Arkansas, and Saline River, Ben-

ton, Arkansas. (Type, Nos. 36249, 36275, 36399, 36410, 36447. Coll. Jordan & Meek.)

Subgenus NOTHONOTUS, Agassiz.

1462. ETHEOSTOMA CAMUKUM* (Cope).

(BLUE-BREASTED DARTER.)

Head 4; depth 4. D. XI-13; A. II, 8; scales 7-50 to 58-8, 48 to 53

pores. Body stout; head short; muzzle abruptly decurved, the mouth

somewhat inferior, lower jaw included
;
caudal broad, truncate. Males

very dark olive or blackish, with an obscure band of a paler shade ; belly

paler ;
breast and throat deep rich blue

;
sides profusely sprinkled with

crimson dots
;
these spots are sometimes arranged in short longitudinal

series of threes and fours
;

series of olivaceous lines along the rows of

scales
;
first dorsal with a black spot at base in front and a crimson one

on the margin between the first and second rays ;
second dorsal, caudal,

and anal crimson, bordered with yellow, which again is bordered with

black or dark blue on the edge of the fin
;
the crimson is deepest next

the yellow ; pectoral and ventral fins with a broad red margin. Females

less distinctly marked; greenish; many scales brown; fins yellowish

olive; caudal red; all vertical fins edged with blackish. Specimens from

the Tippecanoe River, Indiana (Coll. Evermann), have the following life

colors: Sides light brown, with 12 to 15 very narrow greenish lines run-

ning from pectorals to caudal
;
three rather plain vertical bars of the

same color, but much broader just back of the pectorals, faint traces of 5

or 6 others between them and the tail; about 50 to 60 small deep orange

spots scattered irregularly over the sides
;
axils dusky ; belly pale bluish

green ;
throat and chin deeper blue

; top of head and cheeks light brown,
more or less mottled with darker

; spinous dorsal uniform light brown,
or greenish ;

soft dorsal deeper brown, with a series of reddish spots near

the top ;
above these a pale line, above which is a still darker line, form-

ing the border of the fin, and same as soft dorsal
; pectorals pale brown,

darkest on outer half; ventrals same, but outer half a little darker than

pectorals ;
caudal light brown with some dark near the middle, a reddish

brown bar near the tip ;
outside this a pale bar, the extreme tip of the

fin being a pale green. Scales 53
;
snout bluntly decurved. Length 2|

inches. Indiana and Ohio to Tennessee in clear, swift waters; not com-
mon

;
one of the most elegant members of this most beautiful genus,

perhaps the prettiest of fresh water fishes, (camurus, blunt-headed.)

Pcecttichthys camunus, COPE, Proc. Am. Philos. Soc. Phila., 1870, 265, head waters of the Cum-
berland River in Tennessee. (Coll. Cope.)

Nanostoma camurus, JORDAN & GILBERT, Synopsis, 506, 1883.
Etheostoma camurum, JORDAN, Bull. U. S. Fish Comm., vui, 1888 (1890), 160; BOULENGER, Cat., i, 69.

* A more beautiful fish than the Rainbow Darter, one of the very handsomest of them all, is
the Blue-breasted Darter, Etheostoma camimim. It is a deep olive-green little fish, sprinkled
over with dots of carmine like a brook trout. Its breast is of a deep ultramarine blue, and its
fins gayly variegated with blue, yellow, and crimson. But we hardly learned to know it as au
aquarium acquaintance, for we found it but twice, both times in the clearest of water, and our
specimens never survived confinement more than two or three hours. We can only say of their
habits that they died where other darters lived, and that before they died all other fishes eeemed
cheap and common beside them. Jordan & Copeland.
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1463. ETHEOSTOMA VULNERATUM (Cope).

Head 4
; depth 4|. D. XIV-I3; A. II, 8

;
scales 8-53-9. Body fusiform,

stout; caudal peduncle very deep; dorsal outline scarcely arched; top
of head gently and regularly curved to the end of the muzzle

;
orbit four

times in length of head, equal to muzzle
;

first dorsal not low
;
caudal

truncate, rounded; anal small; scales small. Color light olive, with

about 8 vertical dark olive bars on the sides, which are interrupted above

the lateral line
;
a few irregular crimson dots on the sides. Fins uni-

form, transparent, except the first dorsal and caudal
;

the former has a

median series of red spots, the latter is pale orange, with a black margin;
no cross bars on fins in the male

;
second dorsal with a black margin.

Length 2 inches. French Broad River. This is probably the young of

Etheostoma camurum, as Dr. Gilbert has indicated. The number of dorsal

spines is, however, greater than we have seen it in camarum and we
leave it for the present as a distinct species, (vulneratus, wounded.)

Pixcilichthys vulneratus, COPE, Proc. Am. Philos. Soc. Phila., 1870, 266, tributary of French
Broad River, Warm Springs, North Carolina. (Coll. Cope.)

Nothonotus vulneralm, JORDAN & GILBERT, Synopsis, 508, 1883.

1464. ETHEOSTOMA MACULATUM, Kirtland.

Head 3f to 4
; depth 4f to 5. D. XII-12 or 13

;
A. II, 8 or 9

;
scales 9-56

to 63-14, pores 57. Body elongate, with dorsal line not elevated, and
the caudal peduncle very deep. Head acuminate, the front descending

very gradually, the mandible rising as gradually to its extremity; orbit

rather large, equal to snout, 4 to 4- in head
;
end of maxillary reaching

front of pupil ; jaws subequal ;
teeth of outer row larger. Lateral line

complete; cheeks naked
; opercles scaly ; opercular spine strong. Fins

generally, especially the caudal, short, latter slightly rounded; first

dorsal long ;
first anal spine very large. Pectoral shorter than head

; gill

membranes separate. Coloration above black, shading to dark olive

below and with a narrow, wavy, leather-colored dorsal band
;
throat

turquoise blue
;

sides and dorsal region marked with small circular

spots of bright crimson, irregularly disposed, and in considerable num-

ber; first dorsal uncolored, with a black spot at base anteriorly and a

dark shade through the middle
;
second dorsal blood red, without border

;

caudal with two large crimson spots confluent on the middle line of the

tail at its base, without border
; pectorals and ventrals not red-bordered

;

females dull, with the fins black barred and not crimson. Length 1\

inches. Northern Ohio and Indiana southward through Kentucky and

Tennessee to northern Alabama, generally rare
;
most common in tribu-

taries of the Wabash, Ohio, Cumberland, and Tennessee rivers
;
found

in clear, swift water
;
one of the most beautiful species, (maculatus,

spotted.)

Etheostoma maculata, KIRTLAND, Jour. Bost. Soc. Nat. Hist., 1840, 276. Mahoning River, Ohio,
(Coll. Kirtland); BOULENGER, Cat.,i, 68.

Paecilichthys sanguifluus, COPE, Proc. Amer. Philos. Soc. Phila., 1870, 264, head waters of the
South Fork of the Cumberland River, in Tennessee. (Coll. Cope.)

Boleosomamacnlatum, VAILLANT, Recherches, 87, 1873.

Nothonotus sanguifluus and maculatus, JORDAN & GILBERT, Synopsis, 507 and 508, 1883.
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1465. ETHEOSTOMA CINEBEUM, Storer.

Head 3|J depth 5^; eye 4 in head; snout 3. D. XI or X1I-11 to 13;

A. II, 8; scales 8-57 to 60-9. Body slender, somewhat compressed; head

pointed; profile from tip of snout to top of head regularly convex;
mouth moderate, horizontal, low

; upper lip on level with lower rim of

orbit
; maxillary reaching front of orbit

; premaxillaries not protractile ;

gill membranes but slightly connected. Opercles scaled
; cheeks, nape,

and breast naked or with few embedded scales; scales small, firm, finely

ctenoid, those on ventral line not enlarged; lateral line complete. Fins

moderate
; height of spinous dorsal about half length of head

;
soft dor-

sal somewhat higher, a little higher than anal; pectorals about 1 in

head, reaching tips of ventrals. Color: Upper portion of body light yel-

low; back with 4 dark cross bars, the first and largest between the two

dorsals, the next two in the base of the ?econd dorsal, and the last upon
the caudal peduncle; each scale above lateral line with a brown spot,

these spots forming 2 or 3 lines running back to region of second dorsal;

along the lateral line is a series of 11 or 12 oblong dark spots, continued

forward across opercles and through the eye, meeting around the snout ;

top of head dark; entire under parts of body yellowish; dorsal fins

speckled or mottled with brownish
; spinous dorsal margined with red

;

second dorsal and anal variegated with red spots. Length 3| to 4 inches.

Tennessee and Cumberland rivers
; rare, and only lately rediscovered by

Doctor Philip H. Kirsch nearly fifty years after its original discovery;
recorded from Tennessee River at Florence, Alabama, Obeys River at

Olympus, Tennessee, and Rock Creek, near Whitley Station, Kentucky.
A large and showy species, (cinereus, ashy gray.)

Etheosimna cinerea, STORER, Proc. Bost. Soc. Nat. Hist., 1845, 49, Florence, Alabama. (Coll.

C. A. Hentz.)
Eiheosloma cinereum, KIRSCH, Bull. U. S. Fish Comm., xi, 1891 (1893), 264, and 268; VAILLANT,

Recherches, 68, 1873; BOULENGER, Cat., i, 82.

Nothonotus cinereus, JORDAN & GILBERT, Synopsis, 509, 1883.

1466. ETHEOSTOMA TESSELLATUM,* Storer.

D. XII-13; P. 13; V. I, 5; A. II, 10. Body oblong. Head gibbous,
less than i the length of the body. Lateral line straight. Top of the
head and upper portion of the sides of a greenish-brown color

;
8 or 10

transverse bluish bands on the sides
;
the intervals between these bands

are yellowish, and in the center of each is a bluish rhomb
;
a black blotch

at the base of the tail
;
the lips, opercles, and rays of the first dorsal

gamboge-yellow. Length 3 inches. Florence, Alabama. Caught in run-

ning water. (Storer.) Not seen by any later collector, but apparently a
valid species, (tessellatus, having spots, like mosaic.)
Eflieostoma tessellaia, STORER, Proc. Bost. Soc. Nat. Hist., 1845, 48, Tennessee River at Flor-

ence, Alabama. (Coll. C. A. Hentz.)
Etheostoma lessellatum, VAILLANT, Recherches, 68, 1873.

Nothonotus tessellatus, JORDAN & GILBERT, Synopsis, 509, 1883.

* The name tessellatus is preoccupied in this genus, only if Boleosoma be merged into it.
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1467. ETHEOSTOMA RUFILINEATTJM (Cope).

Head 4
; depth 4i to 5. D. X to XII-11 to 13

;
A. II, 8 or 9

; scales

6-45 to 48-7. Stout, the dorsal line elevated and descending regularly
from the base of the first dorsal to the end of the muzzle. Muzzle short,

regularly conic, about equal to eye, which is smaller than usual, 4| in

head. Premaxillaries not protractile; gill membranes not united across

the isthmus. Pectoral as long as head; lateral line complete. Dorsal
well developed; caudal peduncle deep; caudal fin small, truncate.
Scales large; cheeks, nape, and breast naked, opercles scaled. In life,

male, green, the body with longitudinal stripes, each as wide as one row
of scales, and formed by darker edges of the scales; some of the scales

with center spots of bright orange brown; usually from 2 to 6 consecutive
scales in each series orange brown, then an equal number olive, the olive

and orange areas irregularly alternating; head with an olive-black band

through snout to nape ;
an interrupted band below this, still lower 2

blackish spots ; usually about 5 black dashes on each side of head, a
characteristic color mark

; angle of mouth orange; lips orange, except in

front
;
lower jaw with an orange spot ; interopercle, opercle, cheek, and

first three branchiostegals each with orange spots ; belly orange yellow ;

breast deep blue; fins all bordered with scarlet, a very narrow blackish

edge and a narrow pale streak between it and the scarlet
; spinous dorsal

straw color, dotted with black and edged with orange; second dorsal

similar, more yellow ;
caudal scarlet, its center yellow, its base with a

large blue-black spot, which extends into the yellow ;
base of caudal

yellow, an orange spot above and below; anal bright yellow at base,
then scarlet, with narrow pale and dark edgings ;

ventrals similar
; pec-

torals yellow, with a blackish and a scarlet crescent at base and a sub-

terminal scarlet band. Females green with 8 faint dark cross bars,
obscure and interrupted; scales on sides with yellow streaks arranged
like the brown streaks on the male ; fins all yellow ;

anal and ventrals

tinged with orange; pectorals tinged with orange anteriorly, all the fins

with bars or dark spots; caudal blackish, its base yellow; head with
black markings similar to those on the male, but without scarlet. Length
3 inches. Upper tributaries of the Tennessee, Cumberland, and Green
rivers

; very abundant in clear brooks and pools ;
one of the most gaudy

of darters, (rufus, reddish ; lineat-ua, lined
; properly spelled rufolineatum. )

PaecUichthys ntfilineahu, COPE, Proc. Amer. Philos. Soc., 1870, 267, Warm Springs Creek,
French Broad River, Madison County, North Carolina. (Coll. Cope.)

Notkonotus rufilineatus, JORDAN & GILBERT, Synopsis, 508, 1883.

Etheostoma rufolineatum, JORDAN, Bull. U. S. Fish Comm., vm, 1888 (1890), 149; BOULENOEB, Cat.,

1,69.

1468. ETHEOSTOMA JOBDANI, Gilbert.

Head 3i to 3f ; depth 4f to 5. D. X or XI-10 to 12
;
A. I, 7 or 8

;
scales

43 to 55 (averaging 48). Closely related to Etheostoma rufilineatum, from

which it differs conspicuously in form and coloration. Body rather deep,

compressed, the caudal peduncle slenderer than in related forms, the

anterior profile much more convexly decurved, the snout blunter. Mouth
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terminal, oblique, rather small, the maxillary scarcely reaching vertical

from front of pupil, 3? in head
; premaxillaries on level of lower margin

of orbit, the jaws about equal. Eye equaling snout, 4 to 4| in head,
twice interorbital width. Preopercle entire. Gill membranes not united.

Spinous dorsal high, the spines strong, the membrane from last spine not

joining base of soft dorsal
; highest dorsal spine slightly more than half

length of head
;
base of soft dorsal 1| in base of spinous dorsal

;
anal

shorter than soft dorsal and inserted more anteriorly, the first spino

longer and stronger than the second, the height of longest anal ray
and i length of head

;
caudal fan-shaped when widely spread ; pectorals

reaching beyond tips of ventrals, 1 in head; ventrals extending half

way to base of second anal spine. Scales large, strongly ctenoid, pres-

ent on nape, the breast naked; opercles scaly, head otherwise naked.

No enlarged black humeral scale. Lateral line complete or wanting on

occasional scales in its course, straight. Colors probably brilliant in life.

In spirits, the males are olivaceous, darker above, the sides with faint,

narrow longitudinal dark lines running between the rows of scales
;

back with 8 black cross bars wider than the interspaces, the first on

nape, the second under and in advance of origin of spinous dorsal, the

fifth under first rays of soft dorsal
;
the first bar continued downward

into axil of pectorals, the others usually not reaching lateral lino
;
mid-

dle of sides with irregular bars, usually formed of disconnected blotches,
and 9 or 10 in number

;
a pair of black blotches at base of median caudal

rays and sometimes a pair at base of outer rays ;
fin rays all blackish,

the membranes lighter; basal half of anterior portion of spinous dorsal

black, its margin narrowly white, a narrow submarginal dark line below
it. Soft dorsal and caudal with a wide white (probably orange in life)

submarginal band, the tips narrowly black
;
anal and ventrals similar;

but without black margin; pectorals uniform dusky, with light mem-
branes

;
snout and top of head blackish

;
a small black spot behind eye ;

fins probably blue and orange in life. Females mottled, with fins barred.

Tributaries of the Coosa Kiver in the Alabama River basin; locally
abundant. (Named for David Starr Jordan.)
Etheosloma (Nothonolus) jordani, GILBERT, Bull. U. S. Fish Comm., ix, 1889 (1891), 156, plate 43,

fig. 3, Choccolo Creek, Oxford, Alabama, and Chestnut Creek, Verbena, Ala-
bama. (Coll. Kirsch.)

Eiheostoma jordani, BOULENGER, Cat., i, 70.

Subgenus TORRENTARIA, Jordan & Evermann.

1469. ETHEOSTOMA SAGITTA, Jordan & Swain.

Head 3; depth 4i. D. X-13; A. I, 10; scales about 68 (48 tubes).
Body rather slender, compressed, the back a little elevated, the caudal
peduncle rather long and not very deep. Head very long and slender,
eel-like, tapering forward to a sharp snout, its depth at the pupil about i
its length. Interorbital space narrow. Snout about as long as eye, 5 in
head. Mouth very large for the genus, oblique, the maxillary reaching
to below front of pupil, 3 in head. Jaws subequal in front, upper jaw
not protractile; teeth rather strong. No scales on cheeks, opercles, or
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breast; nape covered with small scales. Opercular spine well developed.
Gill membranes scarcely connected. Scales on body small, firm, ctenoid;
a small, black humeral process. Lateral line nearly straight, becoming
obsolete under last rays of second dorsal; belly covered with ordinary
scales. Dorsal spines slender, rather high ;

soft dorsal rather higher, its

base shorter
;
anal nearly equal to soft dorsal, its base somewhat shorter,

its rays a little higher; anal spine slender, single in the typical example,
the normal number probably 2; caudal truncate, \\ in head, about as

long as the ventrals, which are rather shorter than the pectorals. Color

in life dusky green, with markings of darker olive, the latter forming
about 9 obscure cross bars, which are about as wide as the interspaces,
these most distinct posteriorly and below the lateral line

;
a dusky spot

at base of caudal
;
a roundish orange spot in each of the pale interspaces

between the bars along the sides; some minute orange spots above the

lateral line
;
a narrow black streak along side of head through eye ;

a

pink spot in front of eye above; snout tinged with orange; first dorsal

translucent, with a narrow edge of orange; soft dorsal translucent,

speckled with dusky and pale orange ;
tail with 3 or 4 alternate bars of

orange and dusky olive, the marking not very sharp; pectorals similarly,

but more faintly, marked, orange at base; anal and ventrals colorless.

Breast not blue nor orange. Length 2 inches. Head waters of Cumber-
land River

; only the single type known, perhaps the type of a distinct

genus, (sagitta, an arrow.)

PoecUichthys sagitta, JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1883, 250, Wolf Creek, a tribu-

tary of South Fork of the Cumberland, near Pleasant View, Whitley County,

Kentucky. (Coll. Jordan & Swain.)
Etheostoma sagitta, BOULENGEB, Cat., i, 88.

1470. ETHEOSTOMA AUSTRALE, Jordan.

Head 3 to 3f ; depth 4i to 4. D. X to XII, 9 to 11. A. I, 7 or

8; scales 6-58 to 66-11, pores 34 to 44. Form of Etheostoma cceruleum;

mouth rather small, the lower jaw included; maxillary reaching front

of pupil ; eye small, about as long as the sharp, pointed snout, 4 to 4i in

head
; gill membranes moderately connected

; cheeks, opercles, nape, and

breast naked; lateral line incomplete; a well-marked black humeral

scale. Fins in males rather high ;
anal fin with a single spine (in all the

numerous specimens ex-amined), this spine long and quite strong. Pec-

toral as long as head
;
caudal rounded. Color in spirits : Males with about

10 dusky cross bars, with pale interspaces, perhaps red in life, these alter-

nating with pale blotches on back
;
a dark spot below eye and a dark

humeral scale
;
soft dorsal and caudal barred. Female specimen ( with

eggs) speckled, with dark cross blotches on back
;

scales punctulate.

Length 2 inches. Chihuahua River, Mexico, in the Rio Grande Basin
;

locally common, (australis, southern.)

Diplesion fasciatus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 101, Chihuahua River, Mexico;
not Catonotus fasciatus, GIRARD, also an Etheostoma.

Etheostoma australe, JORDAN, Proc. U. S. Nat. Mus., 1884, 362, Chihuahua River, Mexico

(substitute name, description taken from the types of Diplesion fasciatus, GIRARD); EVERMANN
& KENDALL, Bull. U. S. Fish Comm., xn, 1892 (1894), 115; BOULENGER, Cat., i, 88.
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Etheostoma scovellii, WOOLMAN, American Naturalist, March, 1892, 261, Rio de las Conchas,

Chihuahua, Mexico. (Coll. the Scovell Orizaba Expedition.)

Subgenus NIVICOLA, Jordan & Bvermann.

1471. ETHEOSTOMA BOBEALE (Jordan).

Head 3| ; depth 5f ; eye 4 in head. D. VIII-9; A. II, 7
;
scales 4-53-10

;

lateral line with pores on 15 scales. Body moderately elongate, somewhat

compressed, the caudal peduncle rather long and stout, the general form

resembling that of Etheostoma artesice and E. punctulatum. Head rather

heavy, the snout bluntish, rather strongly decurved. Anterior profile

gently and somewhat evenly arched. Snout short, about half as long as

eye. Mouth nearly horizontal, the lower jaw included, the maxillary

extending about to opposite front of pupil, its length 3 iu head. Teeth

small. Preopercle entire
; opercular spine strong. Premaxillary not pro-

tractile. Gill membranes very slightly connected, A small black humeral

scale; cheeks, opercles, and nuchal region scaly ;
breast naked; scales of

moderate size
;
lateral line very short, not reaching last spine of dorsal,

running rather high and slightly arched. Scales of belly like those of the

sides. Dorsal fins well separated, unusually short and small
;
the longest

spine in the largest example ( $ ?) 3| in head, in another one ( $ ?) 2 in

head
;
soft dorsal a little higher than spinous dorsal, also unusually small

for this genus ;
caudal long, truncate, or slightly lunate, li in head; anal

low and short, its spines high, the first highest ; pectorals nearly as long
as head, reaching past tips of ventrals. Color in spirits: Male, dark

gray (perhaps red in life) somewhat mottled with darker
;
sides with 11

or 12 very distinct vertical dark cross bands (probably blue in life), each

alternate, one usually extending across the back, meeting its fellow of the

opposite side
;
a dark saddle-like blotch on back between dorsal fins

;
a

dark bar before, behind, and below eye, radiating from eye, the suborbital

bar most distinct
;
head with dark dots

; spinous dorsal with a submedian
broad dark band (otherwise pale) ;

soft dorsal and caudal sharply barred

with darker; about 5 dark bars across caudal; pectoral more faintly
barred

;
lower fins pale, plain. Another specimen, probably a female, is

paler and grayer, with the cross bars narrower and less regular ;
the mark-

ings on the fins are much paler, the first dorsal being without dark longi-
tudinal band. Length 2 inches. Montreal, Canada; only the type
known, (borealis, northern.)

Pcetilichthys borealis, JORDAN, Proc. U. S. Nat. Mas., 1884, 477, Montreal, Canada. (Type, No.
35747. Coll. T. J. Doran.)

Etheostoma boreale, BOULKNGEE, Cat., i, 78.

Subgenus RAFINESQUIELLUS, Jordan & Evermann.

1472. ETHEOSTOMA POTTSII (Girard).

Head 3| to 3f ; depth 3| to 4. D. IX to X-l, 10 to 12
;
A. II, 7 or 8 ; scales

5-44 to 50-10, pores 23 to 31. Length of caudal peduncle nearly equal-
ing head. Least depth caudal peduncle equals head. Body extremely
short and deep, the head short and heavy, moderately compressed. Upper



Jordan and Evermann. Fishes of North America. 1083

profile of head rounded, no angle above orbits, the short snout with rounded

profile, but not obtuse. Premaxillaries on level of pupil, nonprotractile.
Preorbital extremely narrow, little wider than the broad end of the max-

illary bone, which is not concealed by it. Gill membranes rather narrowly
united across the isthmus, their width anteroposteriorly \ diameter of

eye. Opercular spine bifid, with 2 minute free points. Preopercle entire.

Eye large, 4 in head to end of operctilar spine. Interorbital space wide,

strongly convex, its width equaling length of snout, 5 in head. Fins all

small
;
distance from front of dorsal to tip of snout i length ;

dorsals low,
the 2 joined at base, the last spine appearing longer than the preceding
one and belonging to the second dorsal

; longest dorsal spine \ head
;

length of last dorsal spine diameter of orbit, the spine erect and con-

nected for its entire height with the following soft ray ;
the next to the

last spine directed very obliquely backward, and appearing much shorter

than the last spine, its membrane joining last spine at base only ;
base of

spinous dorsal as long as head in front of preopercular margin, its highest

ray half head
;
anal fin very small, the spines large and strong, first spine

much longer and stronger than the second, 3 in head, equaling length of

snout and half eye ; highest soft ray of anal equaling length of snout and

eye ; pectorals and ventrals both very small
;
the pectoral short, broad,

and rounded, reaching the same vertical as ventrals, 1 \ in head, and having
but 11 rays; ventrals close together, li in head. Sides of head, broast,

and nape wholly naked ; body with rather large, ctenoid scales, uniformly

covering belly ;
lateral line straight, incomplete, reaching to below mid-

dle of soft dorsal. Color in spirits : Light olive, sides and above obscurely
tesselated with darker

;
nine short dark cross bars on back, and traces of

about an equal number on middle of sides, those on front of sides faint,

only the last 5 evident
;
a black humeral spot present ;

a faint dark streak

downward and 1 forward from eye, and a small dark spot above and
behind orbit

;
cheeks dusky ; top of head vermiculated with dusky brown-

ish
; spinous dorsal with a basal series of small blackish spots, each in the

midst of a translucent area, the terminal portion of membrane rendered

dusky by minute close-set dark points; soft dorsal and caudal barred

with light and dark lines
; pectorals and ventrals translucent, unmarked.

Length If inches. Streams of Chihuahua, Mexico
;
an aberrant species

of darter, looking like a young bass. (Named for John Potts of Chihua-

hua, its discoverer and an "esteemed friend" of Dr. Girard.)

Aplesion pottsii (missprinted potsii), GIHARD, Proc. Ac. Nat. Sci. Phila., 1859, 102, tributaries of

Chihuahua River. (Coll. John Potts.)

Etheostoma micropterus, GILBERT, Proc. U. S. Nat. Mus., 1888, 289, Chihuahua, Mexico; EVER-
MANN & KENDALL, Bull U. S. Fish Comm., xn, 1892 (1894), 115, pi. 35.

Boleosoma pollsii, VAILLANT, Recherches, 94, 1873.

Etheostomapottsii, BOULENGER, Cat., i, 74.

Subgenus OLIGOCEPHALUS, Girard.

1473. ETHEOSTOMA IOW.E, Jordan & Meek.

Head 3f *to 4
; depth 4 to 5

; eye 4 to 5 in head. D. VII to X-10 or

11
;
A. II, 6 to 8

;
scales 5-55 to 63-11, pores 20 to 34. Body rather more

elongate than in Etheostoma jessice ;
the caudal peduncle rather long and
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slender. Head moderately acute, the snout a little decurved, its length

rather less than eye. Mouth small, nearly horizontal, the lower jaw

included, the maxillary reaching to opposite front of eye, its length 4 in

head. Teeth rather small. Opercular spine strong. Gill membranes

scarcely connected. No black humeral scale. Cheeks, opercles, and nape

more or less closely scaled
;

breast naked
; top of head without scales

;

scales smaller than in E. jessice ;
lateral line straight, ceasing near the

middle of the body. Fins all low, the spines slender. Dorsal fins well

separated, caudal subtruncate; pectorals 1 to 1J in head. Fin rays

unusually variable. Color in life: Light green, finely blotched with darker;

dark-green blotches on opercle ;
a dark stripe below eye ;

sides with 10 or

11 reddish spots interspersed among darker bands
; spinous dorsal with a

narrow dark margin, below this a darker band and then a red one
;
soft

dorsal, caudal, and pectorals irregularly barred with yellow and with

greenish specks. Length about 2 inches. Upper Mississippi Valley from

Iowa and Nebraska, north to Assiniboia
;
common northwestward, many

specimens having been takenby Dr. Eigenmannfrom Swift Current River in

the Saskatchewan Basin, and from Fort Qu' Appelle in the basin of the

Red River of the North, this last being the most northern point at which

any species of darter has yet been found. Dr. Meek records it as abun-

dant in Storm and Spirit lakes in Iowa, and in the State Fish Commis-

sion ponds at South Bend, Nebraska. It is the most common darter in

Nebraska and South Dakota (Evermann & Cox), its range extending as

far west as Valentine, Nebraska (longitude 100 3(X W.), the most westerly

point at which any member of the family has yet been found in the Mis-

souri Basin.

Etheostoma iowse, JORDAN & MEEK, Proc. U. S. Nat. Mus., 1885, 10, Chariton River, Chariton,

Iowa, (Coll. Jordan & Meek); EIGENMANN, Bull. U. S. Fish Comm., xiv, 1894, 117; MEEK,
Bull. U. S. Fish Comm., xiv, 1894, 138; EVERMANN & Cox, Bept. U. S. Fish Comm., xvm, 1895.

Etheostoma quappella,* EIGENMANN & EIGENMANN, American Naturalist, November, 1892, 963,

Qu' Appelle River, Fort Qu' Appelle, Manitoba, (Type in Brit. Mus. Coll. Eigen-

mann); EIGENMANN, Bull. U. S. Fish Comm., xiv, 1894, 117.

Etheostoma iose, BOULENGER, Cat., i, 72.

Etheostoma quappellss, BOULENGER, Cat., i, 74.

1474. ETHEOSTOMA JKSSI.E (Jordan & Brayton).

Head 4
; depth 4f to 5. D. X to XII- 12 to 14; A. II, 7 or 9; scales 6-47

to 55-8, lateral line usually but not always incomplete, pores developed
on about 35 to 38 scales. Body fusiform, rather deep and compressed;
head rather large and moderately pointed ;

mouth rather large, terminal,

* This nominal species was described as follows:
Head 3% to 4; depth 5 to 5^; dorsal IX-9 or 10 ; anal II, 7, scales 3-53-10; pores 19. Eye

very large, much longer than snout, 3% in head; jawssubequal. Premaxillaries not protractile;
gill membranes scarcely connected; cheeks and opercles with a few scales; ventral line with the
median scales not enlarged; lateral line straight; palate without teeth; anal fin considerably
smaller than soft dorsal; humeral region without black scale; cheeks with a few scales just
below and behind eye; opercle with a few scales on its upper angle. Pectorals 1% in head;
caudal rounded. Color pale olive, with a lateral series of ill-defined large darker spots; in life

with about 8 dark-blue bars on side; alternating with rusty bars; dorsal and caudal fins barred.
Qu Appelle River, a tributary of Assiniboine River, at Qu' Appelle, Assiniboia; one specimen
known, 44 mm. long. (Eigenmann; Boulenger). This is the northernmost point from which
Darters have been obtained. This species is very close to Etheostoma iowse and may not be differ-
ent. (gu

1

appelle, what calls ?
; name of a river tributary to the Assiniboine.)
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upper jaw slightly the longer. Cheeks usually closely scaled, sometimes
almost naked; opercles scaled

; nape scaled; breast naked. Fins moder-
ate. Chestnut-colored above, with about 9 quadrate bar-like blotches of

dark greenish along the sides, and about 5 dark cross blotches on back
;

body usually covered with dark dots
;
fins mottled with chestnut

; spin-
ous dorsal with an orange-red bar across it near the edge; second dorsal

and anal speckled with golden, or with dark cross streaks. Texas speci-
mens with 3 dark spots at base of caudal, the median one most distinct.

No dark humeral spot ;
lower fins dusky. Length If inches. Indiana to

Iowa and south to Mississippi and Texas; widely distributed but not very
common anywhere; perhaps more than 1 species included here, as the

types ofjessice, asprigene and swaini differ in form and coloration. Only
the form asprigene is well known as yet. (Named for Mrs. Jessie Dewey
Brayton. )

PoecilicWiys jessiae* JORDAN & BRAYTON, in Jordan's Man. Vertebrates, Ed. 2, 227, 1877, and in

JORDAN, Bull. U. S. Nat. Mus., xn, 1878, 59, Chickamauga River, Ringgold, Georgia,

(Coll. Jordan); JORDAN & GILBERT, Synopsis, 518, 1883.

Pcecilichlhys asprigenis,^ FORBES, Bull, i, 111. Lab. Nat. Hist., 41, 1877, small creek at Pekin,
Illinois. (Coll. Forbes.)

*The following is the original description of Pcecilichlhysjessia;. Jordan & Brayton:
Body fusiform, rather deep and compressed, the depth 5 to 5% in length, the form of the

body similar to that of P. spectabilis. Head rather large, moderately pointed, 4 in length;
mouth rather large, terminal, the upper jaw slightly longest, not protractile. Eye pretty
large, high up, 3> in head, about equal to snout. Cheeks naked, scaly above; opercles scaly;
throat naked; neck above scaly; scales medium, 6-45 to 50-7. Lateral line incomplete, but
extending farther than P. variatus and P. speciabilis, on about 35 scales, or nearly to the end of
the second dorsal. Fins moderate. Dorsal Xll-about 12. Anal II, 9. Color in spirits, oliva-

ceous, with about 9 squarish, bar-like blotches along the sides and about 5 cross blotches on the
back. Dorsal and caudal fins faintly barred. In life, the fish is chestnut-colored above and
the squares on the sides are bright dark blue; the fins are mottled with chestnut. A dark yel-
low or orange band across the dorsal. Second dorsal and anal with dark and golden specklings.
Several specimens, each about 2 inches long, taken in Chickamauga River at Ringgold. The
specimens are certainly not fully grown, and the coloration of the adult male is doubtless much
more brilliant. It will be distinguished at once from P. variatus (= coeruleus) and P. spectabilis by
the scaliness of the upper part of the cheeks, by the greater development of the lateral line,

the more numerous dorsal spines, and the coloration. This species is named for Mrs. Jessie D[
Brayton.. Jordan & Brayton.

f The following is the original description of Pvecilichthyii asprigenk, Forbes:
Head 3% to 4; depth 4% to 4% in length, eye in head 3% to 4; nose about % the eye. Width

at pectorals 8 to 10 in length; at middle of second dorsal 12 to 15. The caudal peduncle is

twice as long as high. Longitudinal rows %. Breast always naked, opercle wholly scaly,
back wholly scaled before the dorsal, or a narrow strip left bare. The first dorsal consists of
from 9 to 12 spines; its height is from % to % its length, and % the height of the second dor-
sal. The latter contains from 10 to 12 rays, of which, in one case, the first was a stout, sharp
spine (XI-I, 11); its length is % that of the first, and f greater than that of the anal. The anal
consists of 2 spines and 7 or 8 soft rays, the longest ray reaching to the middle of the caudal
peduncle. Fourteen specimens examined; taken in small creek near Pekin, Illinois. Among
some specimens from Pekin, Illinois, whose label as Pa'dlichtfiys spectabilis had apparently served
to disguise them, I observed a number with scaly cheeks. Dr. Jordan has decided that these
are neither spectabilis nor jessine, and I have therefore described the series as a new species,
although the wide variation of so-called specific characters presented by them suggests that
several species of this genus may ultimately have to be merged. I have not been able, however,
with a large number of specimens, to trace the one wholly into the other, and I therefore leave
them distinct for the present. General appearance much like that of P. spectabilis, from which
it differs in the scaly cheeks, the more complete lateral line, and the greater number of vertical
rows of scales. In spectabilis the cheeks are either wholly bare or a few scales appear behind
and below the eye. In asprigenis they are either wholly covered or naked only on the lower
fourth. The vertical rows vary in my specimens of spectabilis from 38 to 43 (counting only com-
plete rows), in asprigenis from 48 to 5'J. In the former, the lateral line extends over from 25 to
31 scales, in the latter from 34 to 41. The head is small and pointed, the eye large (longer than
snout), the outlines regularly curved, the budy compressed and rather deep, the mouth ter-

minal, oblique, and the jaws about even. The dorsal fins are sometimes separated by distances

varying from the length of half a scale to a scale and a half, but are occasionally quite continu-
ous, the two being united by membrane. Length 35 to 45 millimeters.
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Poecilichthys swaini,\ JORDAN, Proc. U. S. 'Nat. Mus., 1884, 479, tributary of Pearl River,

Monticello, Mississippi. (Type, No. 35308. Coll. Jordan & Swain.)

1475. ETHEOSTOMA LTJTEOVINCTUM, Gilbert & Swain.

Head 3f to 4
; depth 4i to 5

; eye 3| to 4 in head. D. IX or X-13
;
A. II,

7 or 8; scales 6-49 to 55-11. Body compressed, the back elevated, the

profile descending rapidly forward, and gradually toward tail, from front

of spinous dorsal; caudal peduncle very slender. Head compressed,

with a short high snout, the upper profile of which descends in a strong

curve. Mouth at lower level of muzzle, which does not project beyond

it, mandible included. Gape nearly horizontal, of moderate size, the

maxillary reaching vertical from front of pupil, 3| in head. Cheeks and

opercles scaled. Preopercle entire. Opercular spine present. Branchio-

stegal membranes narrowly joined across isthmus. Eye rather large,

longer than snout. Dorsals short and low, well separated, from each

other ;
base of spinous dorsal equaling length of caudal peduncle and

but little longer than that of soft dorsal
; highest dorsal spine half

length of head; the highest soft ray If in head
;
anal spines of about

equal length, both slender and rather high, length of head
; pectorals

as long as head
;
ventrals If- in head. Cheeks, opercles, and nape closely

scaled, the breast naked or partially scaled; no black humeral scale; lat-

eral line nearly straight, continued to below middle of second dorsal,

running on 30 to 35 scales. Colors in life: Very light pale olive, with 7

dusky cross bars on back, narrower than the interspaces and reaching
about halfway to lateral line, their ends connected by dusky lines;

below lateral line about 9 dusky greenish blotches, between which are

orange-yellow cross bars, most distinct posteriorly, not reaching median
ventral line

;
no distinct streak forward from eye ;

a dusky bar below

eye ;
snout dusky ;

small black spots at base of caudal
;
soft dorsal and

caudal barred with dusky ; spinous dorsal with a black blotch on posterior

rays, a yellow or orange bar through middle of fin, the base and margin
dusky ;

anal fin unmarked. Length 2 inches. Stone River, a tributary
of Tennessee River; not common, (luteus, yellow ; vinctus, banded.)

J The following is the original description of PcecilicMJiys swaini:
Head 3 in length; depth 4f. D. XT, 12; A. II, 6; scales 3 or 4-41-7 or 8. Body fusiform,

rather elongate, the back rather elevated anteriorly, the caudal peduncle moderate, somewhat
compressed. Head rather slender and small, the anterior profile rather steep and gently curved,
becoming more obtuse at the tip of the snout. Snout short, a little bluntish; its length 5 in
head. Eye rather large, 3% in head. Mouth not very small, oblique, the lower jaw included;
the maxillary reaching very nearly to opposite middle of pupil, its length 3% in head. Teeth
rather strong, present on vomer. Preopercle entire. Gill membranes very' nearly separate.
Opercular spine strong. Opercles and cheeks well scaled; ecales of body rather large, ctenoid;
belly covered with ordinary scales; nuchal region nearly naked; breast naked; lateral line

wanting posteriorly on about two scales, anteriorly somewhat arched and concurrent with the
back. Dorsal fins contiguous but separate, both high, the soft dorsal shorter and higher than
the spinous dorsal and much longer and higher than the anal; longest ray of soft dorsal 1% in
head; caudal truncate, 1% in head; pectorals moderate, 1 T̂ in head, not quite reaching vent;
ventrals coterminous with them, 1% in head. Color in spirits olivaceous, marbled with darker,
the dark markings rather obscure and taking the form of dark quadrate spots about as large as
the eye and alternating so as to give a checkered appearance. Head with 4 dark stripes, which
radiate from the eye; a dark streak on anterior part of opercle; spinous dorsal with a basal
band of pale (probably crimson in life), above this a dark band (probably deep blue); the outer
edge of the fin broadly pale (probably scarlet in life); soft dorsal and caudal checkered with
light and dark spots; anal and ventrals plain, apparently bluish, the latter darkest; pectorals
plain;. no black humeral spot. A single specimen, 2 inches long.
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'oKionia htteovinctum, GILBERT & SWAIN, Proc. U. S. Nat. Mus., 1887, 58, Stone River, near

Nashville, Tennessee, (Coll. Gilbert & Swain); BOULENGER, Cat., i, 73.

1476. ETHEOSTOMA LEPIDOGENTS, Evermann & Kendall.

Head (including opercular flap) 4; depth 5; eye 4 in head
;
snout 4.

D. X-12; A. II, 7 or 8: scales 7-54 to 61-9; lateral line straight and

incomplete, 32 to 38 pores. Body moderately stout, head heavy, snout

short, blunt, and decurved, back little elevated, caudal peduncle deep,

its least depth 2 in head. Mouth rather small, but little oblique, lower

jaw slightly included; premaxillary just reaching front of orbit, not

protractile. Gill membranes scarcely united. Fins moderate; soft dor-

sal higher than spinous portion ; pectoral short, only as long as head,

not reaching beyond tips of ventrals
;
ventrals short, distance from their

tips to origin of anal equaling half length of head
;
anal rather small,

scarcely reaching tips of soft dorsal when depressed. Scales strongly

ctenoid
;

cheeks densely scaled
; opercles and breast entirely naked

;

nape scaled
;
median line of belly with ordinary scales, not deciduous.

In the larger specimen, which is 2 inches long, there are on the right side

57 scales in a longitudinal series, upon 38 of which pores are developed,

while upon the left side there are but 54 scales, upon 35 of which pores

are developed. The second specimen, If inches long, has 61 scales upon
the right side, with pores in 38 of them, and 55 upon the left, with only
35 developed pores. This shows a considerable variation, not only among
individuals, but between the 2 sides of the same individual. Color in

alcohol : Head dark above, sides pale, a dark line forward from eye to

tip of snout and another broader one straight downward from the eye,

broadest at lower end
;
a dark postocular spot followed by a fainter one

on the opercle ;
dark humeral scale present ;

side of body with about 13

dark vertical bars, the first crossing over the back just in front of the

spinous dorsal, the next 4 indistinct, except on back, where they widen

into large blotches, the sixth crossing the back between the 2 dorsals;

the seventh to tenth, inclusive, under the soft dorsal
;
the eleventh

crosses just back of it, while the thirteenth is at the base of the caudal

fin
; spinous dorsal pale at base, next a broad dark band, then a narrow

pale one, which is followed by a pale blue one (probably blue in life and)

lastly, tipped with a very narrow margin of white; soft dorsal marbled

or vermiculated with brown, the largest, plainest markings being at

about the distance from the tips of the fin
;
caudal like the soft dorsal,

but the colors deeper; all the other fins unmarked. Lergth 2 inches.

Rio Comal, Texas. Only the types known. (Aenig, scale; yevuf, cheek.)

Etlieostoma lepidogenys, EVERMANN & KENDALL, Bull. U. S. Fish. Comm., xii, 1892 (Feb. 6, 1894),

114, pi. xxxv, fig. 3, Rio Comal, New Braunfels, Texas, (Type, No. 44840. Coll. Ever-

mann, Scovell, and Gurley); BOULENQER, Cat., i, 72.
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1477. ETHEOSTOMA CCERULEUM,* Storer.

(BLUE DARTER ;
RAINBOW DARTER ;

SOLDIER FISH.)

Head 3f ; depth 4; eye 4 to 4$ in head, little shorter than snout.

D. IX to XII-12 to 14; A. II, 7 or 8; scales 5-37 to 50-10, usually

5_45_10, pores 18 to 35. Body robust, rather deep and compressed,

the back somewhat elevated. Head large, compressed. Mouth mod-

erate, terminal, oblique, the lower jaw somewhat included, the max-

illary reaching front of orbit; opercular spine moderate; gill membranes

not connected. Palatine teeth in one row. Cheeks naked or nearly so;

opercles scaled; neck and breast usually naked. Fins all large; dorsal

fins usually slightly connected. Anal spines subequal or the first a little

the longer; caudal rounded; pectoral nearly or quite as long as head.

Males olivaceous, tessellated above, the spots running together into

blotches; back without black lengthwise stripes; sides with about 12

indigo-blue bars running obliquely downward and backward, most dis-

tinct behind, separated by bright orange interspaces ;
caudal fin deep

orange, edged with bright blue
;
anal fin orange, with deep blue in front

and behind
;

soft dorsal chiefly orange, blue at base and tip ; spinous
dorsal crimson at base, then orange, with blue edgings ;

ventrals deep

indigo ;
cheeks blue

;
throat and breast orange ;

females much duller,

with little blue or red, the vertical fins barred or checked
; young vari-

ously marked, no dark humeral spot. Length 21 inches. Mississippi

Valley ; very abundant in gravelly streams, and ascending small brooks.

One of the most gorgeously-colored darters, but less graceful than most

of them. The most common species in most parts of the Ohio Valley.

(cceruleus, blue.)

Etheostoma amilca, STORER, Proc. Bost. Soc. Nat. Hist., 1845, 47, Fox River, Illinois. (Coll.

S. C. Clark.)

* Gayest of all the Darters, and indeed the gaudiest of all fresh-water fishes, is the Rainbow
Darter (Etheostoma comtleum). This is a litttle fish, never more than 3 inches long, and usually
about 2. Everywhere throughout the northern parts of the Mississippi Valley it makes its

home in the ripples and shallows of the rivers and in the shady retreats of all the little brooks.
The male fish is greenish above, with darker blotches, and its sides are variegated with oblique
bands alternately of indigo blue and deep orange, the orange often edged with patches of white.
The cheeks are deep blue, the breast deep orange, while the expanded fins are gorgeous in scar-

let, indigo, and crimson. The female, as is usually the case when the male of the species is

resplendent, is plainly colored a speckly green, with no trace of blue or orange. When the
war of the rebellion broke out there were some good people who were anxiously looking for
somes sign or omen, that they might know on which side the "stars in their courses

" were
fighting. It so happened that in a little brook in Indiana, called Clear Creek, some one caught
a Rainbow Darter. This fish was clothed in a new suit of the red, white, and blue of his native
land, in the most unmistakably patriotic fashion. There were some people who had never seen
a Darter before and who knew no more of the fishes in their streams than these fishes knew of
them, by whom the coming of this little "soldier fish

" into their brooks was hailed as an omen
of victory. Of course these little fishes had really "always been there." They were there
when America was discovered and for a long time before, but the people had not seen them.
The warblers lived, you remember, in Spalding's woods at Concord, but Spalding did not know
that they were there, and they had no knowledge of Spalding. So with the Darters in Spald-
ing s brooks. Still, when the day comes when history shall finally recount all the influences
which held Indiana to her place in the Union, shall not, among greater things, this least of
little fishes receive its little meed of praise? The Rainbow Darter is a chubby little fish, as
compared with the other Darters. In its movements it is awkward and ungraceful, though
swift and savage as a pike. One of the mildest of its tricks, which we have noticed, is this: It
would gently put its head over a stone and catch a water boatman by one of its swimming legs,
release it, catch it again and again release it, until at last the boatman, evidently much annoyed,swam away out of its reach. It will follow to the surface of the water a piece of meat suspended
by a string. It is more alert in discovering this than a hungry sunfish or rock-bass, and it can

Oml
& a pet lamb by a thread to which is fastened, a eectign of a worm. Jordan &
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a erythrogastnim, KIRTLAND, Cleveland Annals Science, 1864, 4, near Cleveland,
Ohio. (Type, No. 121 8. Coll. Kirtland.)

/'(.<//<(/,%.<! versicolor, AGASSIZ, Am. Journ. Sci. and Arts, 1854, 304, Quincy, Illinois. (Coll.

Dr. L. Watson.)
r<i-<-Hns<>i,tti transversum, ABBOTT, Proc. Ac. Nat. Sci. Phila., 1860, 826, Lake Superior.
Axtalichthi/s i-tiriileii*, YAILLANT, Recherches, 107, 1873.

/''< ///<///////* cwruleus, JORDAN & GILBERT, Synopsis, 517, 1883.

Etheostoma cceruleum, MEEK, Bull. U. S. Fish Comm., 1891, 119, 131, 155; BOULENOER, Cat.,

i, 71.

Gradually passing from Indiana westward into the slight variety

147 7a. ETHEOSTOMA C<ERULEUM SPECTABILE (Agassiz).

Head 4; depth 4|. D. X-12; A. II, 7; scales 5-40-7; lateral line ou
20-25 scales. Very similar to cceruleum, but more elongate and rather

more compressed ;
the colors similar, but the upper portion of the sides

with distinct blackish stripes along the rows of the scales, and the

ground color of the back and sides having a peculiar whitish or bleached

appearance. The two dorsal fins usually well separated. Scales usually

present below and behind eye. Length 2 to 3 inches. Mississippi Valley ;

rather less abundant than the other and ascending small or even muddy
streams

;
not always to be distinguished with certainty from the pre-

ceding. Both occur in Indiana and Illinois, but the form called spectabile

is the only one seen in streams of Missouri, (spectabilis, conspicuous.)

Pcccilichthys spectabilis, AGASSIZ, Amer. Journ. Sci. and Arts, 1854,304, Osage River, Missouri,

(Coll. Geo. Stolley); JORDAN & GILBERT, Synopsis, 518, 1883.

1478. ETHEOSTOMA LEPIDUM (Baird & Girard).

Head 4i; depth 4f. D. IX-11 to 13
;
A. II, 6 to 8

;
scales 6-48 to 54-8,

pores 27 to 36. Body rather stout, compressed, tapering backward.

Head subconical. Mouth moderate, with equaljaws ; maxillary reaching
front of orbit. Eyes large. First dorsal rather low; dorsal fins some-

what connected. Head, as well as throat and neck, entirely scaleless.

Color olivaceous, with some dark-blue bars; scales dusky at base, some-

times a slight trace of a humeral spot ;
dorsals and caudal mottled or

barred. Length 2 inches. Streams of Arkansas, Texas, and Chihuahua
common

; apparently gradually passing into Etheostoma cceruleum, from

which only the naked head separates it. Gilbert regards it as a sub-

species of cwruleum. (lepidus, pretty.)

Boleozoma lepida, BAIRD & GIRARD, Proc. Ac. Nat. Sci. Phila., 1853, 388, upper tributaries of

the Rio Nueces. (Coll. Clark.)

Oligocephaltis grahami, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 102, Devil River, Texas.

D. IX-13; A. II, 7. (Coll. Clark.)

Oligocephalusleonemis, GIRARD, I c., 102, Leon River, Texas. D. IX-10; A. II, 7. (Coll. Clark.)

Oligocephahis pulchellus, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 102, Gypsum Creek, a trib-

utary to the Canadian River; A. II, 6. (Coll. Lieut. Whipple.)

Boleosoma lepidum, VAILLANT, Recherches, 90, 1873.

Pcecilichthya lepidut, JORDAN & GILBERT, Synopsis, 517, 1883.

Etheostoma lepidum, EVERMANN & KENDALL, Bull. U. S. Fish Comm., xn, 1892 (1894), 114;

BOTTLENQER, Cat., T, 73.

F. A. N. 70
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1479. ETHEOSTOMA TIPPECANOE, Jordan & Evermann.

Head 4i ; depth 4f . D. XII-12
;
A. II, 7 ; scales 5-50-8, with pores on

about 23. Body rather robust, compressed, with deep caudal peduncle;
head moderate, with pointed snout ; eye small, as long as snout, 4 in

head
;
mouth large, oblique, the lower jaw somewhat included

; maxillary

reaching nearly to middle of eye ; opercle very short, little longer than

snout, its spine strong ;
cheeks naked, or with one or two scales above;

opercles well scaled
;

breast naked
; top of head naked ; nape with fine

scales; upper jaw not protractile; gill membranes nearly separate;
lateral line straight, ceasing under front of second dorsal. Dorsals mod-

erate, slightly connected ;
anal spines subequal ; pectorals shortish, about

as long as head
;
caudal short, subtruncate. Color dark, the scales covered

with fine punctulations ; body with 12 dark (probably blue in life)

cross bands, nearly vertical and narrower than the interspaces, the next

the last one brightest and broadest
;
between this and the last, two bright

spots (probably red in life) with a dark one between them, at base of

caudal; a black humeral scale
;

first dorsal dark
;
second dorsal, anal,

caudal, and pectorals barred
;

ventrals speckled ;
three dark streaks

diverging from eye ; interspaces on sides probably more or less red in

life. Length li inches. Tippecanoe River, Indiana; but few specimens
known

; possibly a variation of Etheostoma jessice.

Etheostoma tippecanoe, JORDAN & EVEEMANN, Proc. U. S. Nat. Mus., 1890, 3, (with a figure of

Etheostoma camurum, by an error of printer), Tippecanoe River, Marshland, Indiana,
(Type, No. 40080. Coll. Evermann); BOXJLENGEB, Cat., i, 79.

1480. ETHEOSTOMA PUNCTULATUM (Agassiz).

Head 3i; depth 5|; eye large, 3 in head
;
snout 4. D. X or XI-14

;

A. II, 8 or 9
;

scales 9-63 to 80-16, 43 to 53 pores. Body slender, com-

pressed, the ventral outline nearly straight, the back scarcely elevated;
upper profile descending in a gentle regular curve from front of dorsal to

snout, which is below axis of body. Snout sharp ;
mouth terminal,

moderately oblique, large, the maxillary reaching vertical from middle
of pupil, 3 in head

; preraaxillaries not protractile. Teeth on vomer and

palatines, outer series in upper jaw enlarged. Preopercle entire
; oper-

cular spine very slender. Gill membranes not united across isthmus. Fins
rather small. Pectorals and ventrals about equal, the latter not nearly
reaching vent, as long as from snout to nape ;

dorsals not joined at base,
the spines rather strong; anal with two slender subequal spines, as long
as diameter of orbit, the first stronger than second

;
caudal truncate.

Body covered with small ctenoid scales, which become very fine on the

nape; breast naked; an enlarged black humeral scale; cheeks and oper-
cles naked

;
lateral line straight, ending below last rays of soft dorsal,

the tubes wanting on about 20 scales. Colors in life : Very dark slaty
green, with indistinct darker bars, irregular in number and size, down-
ward from back

; belly and branchiostegal membranes deep orange red
;

sides of head coarsely punctate with black
; top of head dusky, a dark

bar forward from eye, one upward and backward across upper portion
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of cheek and opercle and a broad bar downward to behind the mandi-
ble

;
a conspicuous black humeral spot ; usually a darker area at base of

caudal, one below soft dorsal and a dusky bar in axil of pectoral, ending
below the fin in a blackish blotch

; spinous dorsal dusky green at base, a

broad black bar through its middle, more conspicuous anteriorly, its

margin reddish
j
second dorsal, caudal, and pectorals light reddish, with

indistinct wavy bars formed of black punctulations ;
anal and ventrals

dusted with coarse black specks. Length 2 inches. Ozark region of

southwestern Missouri; not very common ;
in small brooks

;
here described

from specimens from James Fork of White River, Marshfield, Missouri.

(punctulatus, with little points.)

Pcedliclithys punctulatus, AGASSIZ, Amer. Jour. Sci. and Arts, 1854, 304, Osage River, Mis-

souri.

Boleosoma punclulatum, VATLLANT, Recherches, 92, 1873.

Etheosloma punclulalum, GILBERT, J*roc. TJ. S. Nat. Mus., x, 1887, 60; BOULKNQER, Cat., i, 79.

1481. ETHEOSTOMA CBAGINI, Gilbert.

Head 3
; depth 4f. D. VIII or IX-10 to 12 (VI, 12 in one specimen,

probably abnormal) ;
A. II, 6 or 7

;
scales 6-46 to 55, pores 15 to 20. Head

and body heavy and not closely compressed, the back not elevated, the

caudal peduncle deep ;
snout short and broad, less than diameter of orbit,

5 in head
;
mouth terminal, broad, little oblique, the lower jaw included;

the maxillary scarcely reaching vertical from front of pupil, 3 in head.

Premaxillaries nonprotractile. Eye large, much longer than snout,

equaling length of maxillary. Interorbital space narrow, less than diam-

eter of pupil. Preopercle entire; opercle ending in a short, flat point,

the spine poorly developed. Gill membranes very slightly connected

across the isthmus. A conspicuous black humeral scale. Fins small, the

pectorals reaching but little beyond tips of ventrals, 1J in head
; spinous

dorsal low, the spines strong, the longest about f length of head
;
anal fin

very small
;

first anal spine longer and stronger than the second, 3 in

head
;

caudal truncate, equaling length of pectorals. Scales weakly

ctenoid, uniformly covering body, including nape and ventral region,

becoming somewhat smaller anteriorly on sides
;
cheeks and opercles with

few. scales or none, head and breast otherwise naked. Color in spirits :

Olivaceous, much mottled with dusky above
;
lower half of sides sprinkled

with coarse black specks, and with traces of two silvery lines; middle of

sides with a series of about 12 dusky spots as large as pupil, the inter-

spaces silvery ; a black spot on opercle, one behind and one below orbit;

snout dusky ;
caudal conspicuously barred with light and dark

;
soft dor-

sal and anal faintly barred
; spinous dorsal translucent, dusted with

minute dark points, margined with blackish
;
traces of orange markings

on lower side of head, and on bases of pectoral fins
;
caudal apparently

tinged, in life, with bright yellow. In life, fins with brick-red shades ;

body with blue specks ; body and fins profusely punctulate with black.

Length 1^ inches. Western portion of Arkansas River Basin, from Garden

City to Canon City, in small brooks
;
the only darter reaching the base



1092 Bulletin 47, United States National Museum.

of the Rocky Mountains in Colorado. (Named for its discoverer, Prof. F.

W. Cragin, then director of the Washburn College Laboratory.)

Etheostoma cragini, GILBERT, Bull. Washburn College Laboratory for March and April, 1885, 99,

small stream connecting the "Lake " at Garden City, Kansas, with the Arkan-

sas River, (Type, No. 38320. Coll. Cragin); GILBERT, Proc. U. S. Nat. Mus., 1887, 62; JOR-

DAN, Bull. U. S. Fish Comm., ix, 1889 (1891), 17; BOULENGEK, Cat., i, 77.

1482. ETHEOSTOMA OBEYENSE, Kirsch.

Head 3f; depth 4| to 5|. D. VIII to X-12 or 13
;
A. II, 7 to 9; scales

5-45 to 50-10, pores 10 to 27. - Body rather long and low, compressed,

the back not much elevated in adults, more so in the young. Head

moderate, heavier and less pointed than Etheostoma flabellare, which this

species resembles in many respects. Interorbital space narrow, eye about

as long as snout, 4 in head, the maxillary extending nearly to below its

middle. Mouth rather large, little oblique, the jaws subequal ; premax-
illaries not protractile ;

teeth rather strong ; gill membranes slightly con-

nected. Head, nape, and breast naked. Margin of first dorsal rounded,
its longest spine 2 in base

;
second dorsal larger than first, its margin

nearly straight, the anterior ray about It in base
;
caudal moderate, equal

in length to caudal peduncle, also to base of first dorsal, its margin sub-

truncate
;
anal smaller than second dorsal and placed opposite or slightly

behind that fin
; pectorals about as long as head

;
ventrals equal in length

to base of anal. Lateral line almost straight, beginning at upper edge of

preopercle and extending backward, slightly descending, to past middle

of first dorsal, developed on about 12 scales. Color of adult male, light
olive

;
dorsal region marked with 7 dark cross bars, the first being on the

nape and the last on the end of the caudal peduncle; on the sides are 10

or 11 irregularly-shaped dark spots ; top of head dusky or black
;

fins of

adult males dusky white; black spot on membrane of first 3 or 4 dorsal

spines, vanishing posteriorly ;
second dorsal with faint traces of bars

;

caudal plain ; margin of anal jet black
; pectorals faintly barred

;
ven-

trals dusky or black. The female and younger specimens are similarly,
but more deeply, colored. Black humeral scale very large and distinct,

larger than in related species, as in Etlieostoma flalellare. The anal, pec-

torals, and ventrals of the female and younger specimens are plain white,
while the dorsals and caudal are distinctly barred

;
on the cheek is a

smooth, light colored area, extending from below the eye obliquely
upward and backward to a distance twice the length of eye, and termi-

nating at upper edge of preopercle, constricted into two parts, the anterior

somewhat the larger, and everywhere bounded by a silvery band, being a
notable color mark. Length 2f inches. Tributaries of the Cumberland
River in Clinton County, Kentucky. (Name from Obey River.)
Etheostoma obeyense, KIRSCH, Bull. U. S. Fish Comm., x, 1890(1892), 292, Indian Creek, Spring

Creek, Smith Creek, and Albany Branch, all tributaries of Cumberland River
in Clinton County, Kentucky (Type, No. 45565. Coll. Kirsch); BOTJLENGER, Cat., i, 78.

1483. ETHEOSTOMA PAGEI, Meek.

Head 3i ; depth 4 to 4J ; eye 3* ;
snout 3|. D. IX or X-12 or 13

;
A. II,

7 ; scales 8-56 to 61-13. Body robust, snout abruptly decurved, but not
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blunt. Mouth rather large, terminal, maxillary reaching vertical from

pupil; premaxillaries not protractile; lips thick; gill membranes not

connected. Cheeks, opercles, and breast naked, nape scaled
;
lateral line

imperfect, developed on only about 12 scales. Color of male: Belly bright

red, extending on sides to upper rays of pectoral fins; above the red is a

yellowish band on the sides about as wide as diameter of eye ; upper

part of the body olivaceous, with darker markings, each scale being pro-

vided with a dark spot, these making faint lateral streaks along the rows

of scales; about 9 dark blotches on the side, resembling faint bars;
caudal and soft dorsal barred; pectorals faintly barred; anal and ven-

trals plain ;
a dark humeral scale. The female has the under part whit-

ish, the sides olivaceous, much mottled with darker; otherwise as in the

male. Length 2 inches. Only the types known, 2 specimens, taken in

the spring branch on the United States Fish Hatchery grounds at Neo-

sho, Missouri, tributary to Neoaho River, Arkansas Basin. (Meek.)

(Named for William F. Page, Superintendent of the United States Fish

Hatchery at Neosho, Missouri.)

Etheostoma pagei, MEEK, American Naturalist, 1894, 957, Neosho, Missouri, (Type, No. 45566.

Coll. Meek); BOULENGER, Cat., i. 79; EVERMANN & KENDALL, Bull. U. S. Fish Comm., xiv,

1894 (1895), 472.

1484. ETHEOSTOMA YIRGATUM (Jordan).

Head 3| ; depth 5. D. TX-10; A. II, 8. Body slender, subfusiform,

compressed, the back somewhat elevated, the caudal peduncle rather

deep. Head long, rather slender and pointed, little compressed, the

snout but little decurved. Mouth rather large, somewhat oblique, the

maxillary reaching to the pupil, the lower jaw scarcely shorter than the

upper; teeth small, even, in several rows. Eye rather large. Posterior

border of preopercle obtusely crenate above. Scales rather large;

lateral line distinct, on about 20 scales
;
53 in a lengthwise series. Head

naked; nape and breast naked. Color greenish, each scale with a small

blackish spot, forming conspicuous lateral stripes, as in Etheostoma flabel-

lare lineolatum; back and sides withcross blotches; humeral scale large

and black
;
dorsal and caudal fins faintly barred. Rock Castle River and

Round Stone River, tributaries of Cumberland River, in Rock Castle and

Laurel counties, Kentucky; not common; a pretty little fish, (virgatus,

streaked.)

Ptecilichthtjs virgatus, JORDAN, Proc. U. S. Nat. Mus., 1879, 236, Rock Castle River, Living-

ston, Kentucky, (Type, No. 23456. Coll. Jordan); JORDAN & GILBERT, Synopsis, 515, 1883.

Etheostoma rirgalum, BOULENGER, Cat., i, 77.

Subgenus CLARICOLA, Jordan & Evermaun.

1485. ETHEOSTOMA JULIJE, Meek.

Head 4
; depth 4 to 4. Eye 4i. D. XI-11 or 12

;
A. II, 7 or 8

;
scales 8-58

to 60-8. Lateral line incomplete; cheek and breast naked, opercles with

few scales on upper part. Ventral region scaled, like the sides. Gill

membranes broadly united across the isthmus. Teeth on vomer. Body
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deep, compressed, with the dorsal region elevated, the form being much

as in Cottogaster uranidea. Mouth large, terminal, the lower jaw but

little the shorter ;
snout pointed, upper lip thick

; premaxillary not pro-

tractile, the frenum narrow, torn in the type. Tip of maxillary reaching

to front of pupil. Pectoral fins large, their length equal to the length of

the head
;

ventrals small, not close together ;
anal small, with 2 short,

sharp spines.* Color in life, dusky olivaceous, greenish below; caudal

fin, soft dorsal, anal, and ventral fins yellowish; pectoral fins dusky,

with outer border pale yellowish; spinous dorsal dusky, upper half with

a yellowish tinge ;
a faint dark band on chin; a dark bar below eye; a

black band across back in front of spinous dorsal, terminating at base of

pectoral fins
;
a second and much fainter band on back between spinous

and soft dorsal; a third faint band on back at middle of soft dorsal,

and a fourth on caudal peduncle; sides dotted with faint yellowish,

forming irregular stripes along rows of scales. On the posterior half of

body are 6 faint, dark, vertical bars. One of the handsomest of the

darters in life. Length 2i inches. Basin of White River, Missouri.

Only the types known. (Named for Mrs. Julia Hughes Gilbert.)

Etheostoma juliie, MEEK, Bull. U. S. Fish Comrn., ix, 1889 (1891), 130, plate 42, fig. 2, James
River, near Springfield, Missouri, (Coll. Meek, Drew & Kettger); BOULENGER, Cat., i, 87.

1486. ETHEOSTOMA ARTESLE (Hay).

Head 3f ; depth 5. D. XI-12 or 13
;
A. II, 7 or 8

;
scales 8-46 to 56-11.

Body elongate, compressed. Head large. Mouth large, terminal, nearly

horizontal, the lower jaw slightly included; maxillary reaching to oppo-
site front of pupil. Palatine teeth in a broad band. Eye equal to snout,

4 in head. Cheeks entirely covered with small scales
; opercles with

large scales
;
scales along back very small. Lateral line extending to end

of second dorsal, on about 45 scales. Dorsals contiguous; first dorsal as

long as head, its height less than half its length ;
soft dorsal considerably

higher ; anal a little over half length of head
; pectorals reaching tips of

ventrals, much smaller than in E. cceruleum. Gill membranes largely con-

nected. Yellowish olive, with transverse oblique bars of darker, and

sprinkled with small blotches of carmine
; pectorals and ventrals dull

blue
;
dorsals with a broad band of carmine along their middle, bordered

on each side by orange ; tips of dorsals dull blue, as is the base of the soft

dorsal
;
base of spinous dorsal with several carmine spots ;

anal mostly

crimson, tipped with blue
;
caudal blue, then orange, carmine orange, and

tipped with blue
;
a black humeral scale. Length 2f inches. Georgia t

to Central Texas (Palestine), in sandy streams of the pine woods; rare;

perhaps intergrading through Etheostoma alabamce with E. wMpplii.

Pcecilichthys artesise, HAY, Proc. U. S. Nat. Mus., 1880, 494, small branch of the Catawba River,

Artesia, Lowndes County, Mississippi. (Type, No. 27434. Coll. Hay).

* This species is described and figured as having but 1 anal spine. In one of Dr. Meek's
types in the Museum of Stanford University, two spines are well developed, as in its ally, Etheos-
toma whipplii.

f A specimen from Georgia (24524, M. C. Z.) has scales, 46. Another specimen is from an arte-
sian well in Alabama.
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1487. ETHEOSTOMA ALABAMA (Gilbert & Swaiu).

This species or subspecies is closely allied to Etheostoma whipplii differ-

ing from it in having the scales constantly larger, there being usually 50 to

56 in the course of th'e lateral line, though occasionally 58 and even as low

as 43
;
the pores of the lateral line wanting on about 12 scales

;
the num-

ber of rows of scales between the lateral line and the spinous dorsal is 7

or 8, occasionally fewer. Gill membranes moderately united
;
humeral

process or scale developed, black. Not otherwise differing from Etheos-

toma whipplii, the form and coloration similar. The relations of this

species with Etheostoma artesicv are also very close, the two may prove

inseparable. The male of artesiw seems to have much more of blue mark-

ing than the male of alabamce. Black Warrior and Big Cahawba rivers,

Alabama
; locally abundant.

Etheostoma whipplei alabamse, GILBERT & SWAIN, Proc. U. S. Nat. Mus., 1887, 62, Black Warrior
River near Morris and Tuscaloosa, Alabama. (Coll. Gilbert & Swain.)

1488. ETHEOSTOMA WHIPPLII (Girard).

Head 3* ; depth 4* to 5
; eye 4i in head. D. IX to XII-12 to 14

;
A. II, 7.

Scales 60 to 70,* 8 or 9 series between lateral line and base of spinous dor-

sal
; pores 35 to 50. Body rather deep, compressed ;

least depth of caudal

peduncle equaling length of snout and eye. Mouth terminal, oblique ;

maxillary reaching vertical from front of pupil, 3 in head. Premaxilla-

ries not protractile. Eye moderate, slightly greater than snout. Pre-

opercle entire; opercular spine strong. Gill membranes rather widely

joined across isthmus. Fins larger than in E.punctulatum', dorsals slightly

joined at base, the longest soft ray half length of head
; pectorals some-

what longer than ventrals, which equal distance from snout to preoper-

cular margin ;
first anal spine longer and much stronger than second

;

caudal truncate. Scales small
;
lateral line straight, ending under last rays

of soft dorsal, the pores wanting on 16 to 20 scales
; opercles with a few

large ctenoid scales
;
breast and ventral region, cheeks, nape, and a strip

along base of spinous dorsal anteriorly naked or with embedded, cycloid

scales. Colors in life: Grayish, mottled with darker and with about 12

indistinct dusky bars, becoming more clearly marked posteriorly ;
scales

of lighter interspaces on sides with small, round, bright, orange-red spots,

those near lateral line in longitudinal series of 2 to 5
;
2 orange blotches

at base of caudal; a dark spot below eye and 2 behind it, 1 of these on

upper part of cheeks, the other fainter, on occiput. A conspicuous black

humeral process ; spinous dorsal dusky translucent at base, a dark bar

about halfway up, then a translucent bar, an orange-red bar, and a trans-

lucent bar tipped with dusky ;
soft dorsal similarly marked, with more

yellowish ;
anal like soft dorsal, the orange brighter, sometimes covering

distal half of fin, the basal dusky area fainter; caudal barred with light

*Ina single specimen from the Washita River at Arkadelphia, Arkansas, but 48 scales are

present. No other of many examples has less than 60. It is this variation of ichipplii which
led Gilbert & Swain to regard ofotanue as a subspecies of it. The extent of such intergradatiou
needs examination.
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and dark and margined with black, sometimes with a submarginal band

of orange. Lower Arkansas Basin
; locally abundant in clear tributaries

of the Saline, Washita, etc. (Named for Lieut. A. W. Whipple, U. S. A.,

in command of the survey by which the species was discovered.)

Boleichthys whipplii, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 103, Coal Creek, Arkansas.

Boleosoma whipplei, VAILLANT, Recherches, 96, 1873.

Etheostomawhipplei, GILBERT, Proc. U. S. Nat. Mus., 1887, 61
; BOULENGER, Cat., i, 84.

1489. ETHEOSTOMA SQUAMICEPS, Jordan.

Head 3 to 4
; depth 4 to 5. Snout short, as long as eye, 4 in head.

D. VIII to XI-9 to 12
;
A. II, 7 or 8

;
scales 6-48 to 60-12. Body rather

robust, the back not elevated, the sides somewhat compressed, the caudal

peduncle stout. Head rather short, the snout rather blunt, the anterior

profile somewhat decurved. Premaxillary not protractile. Mouth small,

oblique, the lower jaw somewhat included
;
the maxillary extending to

front of eye, 3 in head. Teeth rather large, close set. Preopercle entire.

Gill membranes rather broadly united. Opercular spine well developed.

Nape, cheek, opercles, and breast covered with small scales
;
these parts

rarely naked
; body with moderate, ctenoid scales, those on belly simi-

lar; lateral line straight, its pores wanting only on the last 4 or 5

scales. Fins all low; dorsal spines subequal, the longest about 3i in

head
;
soft dorsal well separated from spinous dorsal, its longest rays not

quite equaling head
;
caudal fin rather large, If in head

;
anal small, the

longest rays If in head, the spines small; pectorals 1 in head
;
ventrals

1|. Color in life dusky olive, with about 10 rather diffuse blackish cross

bands, most distinct just below lateral line, along which is a longitudinal

pinkish streak
;
scales above with many dark punctulations, but with no

distinct spots ;
a dark bar below eye, and a horizontal dark streak

through it
;
both dorsals and caudal barred with black in fine pattern, as

in E. flabellare, but less distinctly ;
lower fins pale; no red or blue mark-

ings anywhere. This species varies excessively in squamation of head

and in size of fins
; nape, breast, and cheeks sometimes naked. Lower

Wabash Valley, Indiana, through western Kentucky and Tennessee to

Georgia and western Florida; abundant in sandy streams southward.

Specimens from Alabama (var. parvipinnis) are smaller, with lower fins

and fewer fin rays. D. XI-10; A. II, 7; scales 6-48-13. They seem to vary

perfectly into the typical form, (squama, scale; -ceps, head.)

Eiheostoma squamiceps, JORDAN, Bull, x, U. S. Nat. Mus., 11, 1877, Russellville, Kentucky
(Type, No. 1345. Coll. Dr. Bebb). (Head 3J; depth 5. D. IX-12; A. II, 7; scales 5-50-X);
JORDAN & GILBERT, Synopsis, 51 4, 1883. (Type, No. 1345. Coll. Dr. Bebb); BOLLMAN, Proc.

U. S. Nat. Mus., 1886, 464; BOULENGER, Cat., i, 85.

Etheostvma parvipinne, GILBERT & SWAIN, Proc. U. S. Nat. Mus., 1887, 59, small spring branch
tributary to the Black Warrior River, Tuscaloosa, Alabama. (Type, No. 36716.

Coll. Gilbert & Swain.)
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Subgenus ETHEOSTOMA.

1490. ETHESTOMA FLABELLARE, Rafinesque.

(FAN-TAILED DARTER.*)

Head 33 to 4
; depth 4J to 5|; eye 4 to 4| in head

;
snout 4. D. VIII-12

to 14
;
A. II, 7 to 9

;
scales 9-40 to 65-14, 15 to 40 pores. Number of fin

rays and scales subject to large variations, the spines occasionally fewer

than 8. Body slender, compressed, the back not elevated
;
head long

and pointed ;
snout not decurved, the upper lip on a level with top of

eye; mouth very oblique, lower jaw projecting; maxillary reaching
front of eye ;

interorbital space narrow, 1| in eye ; gill membranes rather

broadly united; distance from mouth to gill cleft on median line 1| to \\

in head; caudal peduncle compressed, deep, its least depth 2 in head.

Fins all low, the first dorsal in the male about \ as high as second, higher
in the female, the spines with enlarged fleshy tips in the male

;
anal about

size of soft dorsal
; pectorals usually not quite as long as head, their tips

reaching beyond tips of ventrals
;
caudal large, rounded. Scales moder-

ate
;
head entirely naked

;
lateral line nearly straight, incomplete, reach-

ing about to end of first dorsal ; a narrow strip along base of spinous
dorsal not scaled. Color rather dark, body covered with numerous fine

dark specks, these forming dark cross bands or blotches in the males,
less distinct in the females ;

black humeral spot conspicuous ; usually
a dark line across opercles, through the eye, and around snout

;
second

dorsal and caudal fins barred, other fins usually plain; pectorals faintly

barred in Virginia specimens. Length 2 inches. New York to Virginia,
west to Iowa, and south to South Carolina and northern Alabama;

usually abundant wherever found. It lives in swift waters, and its

movements in the water are more active than those of any other species ;

it is the most hardy in the aquarium. (flabellarlSj like a fan, from the

form of the tail.)

Etheosloma flabellaris, RAFINESQUE, Jour, de Physique, 1819, 419, tributaries of Ohio River.

Etheostoma flabellata, RAFINESQUE, Ichth. Ohiensis, 36, 1820, Ohio River.

Elheostomafontinalis, RAFINESQUE, Ichth. Ohiensis, 86, 1820, Ohio River.

Etheostoma linsleyi, STORER, Proc. Bost. Soc. Nat. Hist., 1851, 37, Wolcott, "Wayne County,
New York.

Oligocephalus humeralis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 67, James River, Virginia.

*The Darter of Darters is the Fan-tail (Etheostoma flabellare). Hardiest, wiriest, wariest of

them all, it is the one which is most expert in catching other creatures, and the one which most

surely evades your clutch. You can catch a weasel asleep when you can put your finger oti one
of these. It is a slim, narrow, black, pirate-rigged little fish, with a long pointed head, and a

projecting, prow-like lower jaw. It carries no flag, but is colored like the rocks among which
it lives. It is dark brown in hue, with a dusky spot on each scale, so that the whole body seems
covered with lengthwise stripes, and these are further relieved by cross Lands of the same color.

Its fins, especially the broad, fan-shaped caudal, are likewise much checkered with spots of

black. The spines of the dorsal fin are very low, and each of these in the male ends in a little

fleshy pad of a rusty-red color, the fish's only attempt at ornamentation. The Fan-tailed Darter

chooses the coldest and swiftest waters, and in these, as befits his form, he leads an active, preda-

tory life. He is the terror of water snails and caddis worms, and the larva* of mosquitoes. In

the aquarium this Darter is one of the most interesting of fishes, for, though plainly colored, it

is very handsome, and in its movements is the most graceful of all the Darters. Its mouth opens
wider than that of any of the others, and it is fuller of bristling teeth. Its large, yellow-rim-
med black eyes are ever on the watch. The least of a "fish " and the most of a Darter, the Fan-

tailed is worthily left as a type of the genus Etheosk/ma, iu which it was first placed by its

discoverer, Rafinesque. (Jordan & Copeland.)
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Catonotux fasciatiis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 68, Madrid, New York, and

Grass River. (Type, Nos. 1393 and 1345. Coll. B. 0. Dayton.)

Catonotus kennicotti,* PUTNAM, Bull. Mus. Comp. Zool., i, 1863, 3, southern Illinois.

Calonotnsjlabellatus, VAILLANT, Recherches, 121, 1873, with plate.

Edieostyma, flabellare, JORDAN & GILBERT, Synopsis, 513, 1883; BOULENGER, Cat., i, 86.

A slight variety of this species, from the Cumberland Mountains, has

been recognized by name as

1490a. ETHEOSTOMA FLABELLARE CUMBERLANDICUM, Jordan & Swain.

Head 3| ; depth 5
; eye 4i in head, equal to snout. D. VIII, 11

;
A. II,

7; scales 45, the tubes on 15 to 20 scales. Body moderately elongate,
somewhat compressed, the back little elevated. Head usually thick and

heavy, little tapering anteriorly, much stouter than in E. flabellare.

Mouth terminal, very oblique, the lower jaw somewhat projecting,

maxillary extending nearly to below its middle. Teeth rather strong.

Head, nape, and breast naked; belly and region along dorsal with the

scales small; scales of body smoother than in E. flabellare and more

loosely imbricated, especially in the adult. Fins essentially as in other

species, the dorsal spines low and^ subequal, lowest in the male, the flesh

at their tips being thickened
;
caudal large, rounded

;
other fins mod-

erate. Color in life greenish, semitranslucent, the body in the adult

without trace of lines, cross bars, or spots, excepting the large, black

humeral spot ;
back with a few faint dusty cross shades. Young with

tessellated spots and numerous faint cross bars, which are developed

chiefly as a series of spots along the lateral line
;
a dark streak from eye

through snout
;
a round, black spot behind eye ;

first dorsal translucent,

abruptly edged with black, the free tips of the spines golden orange;
second dorsal obliquely barred with alternating bands of black and

golden; caudal pale, with about 7 very sharply defined curved cross

bands of black
; pectorals olivaceous, scarcely barred, an orange bar at

base
;

ventrals and anal plain, slightly dusky. Length 2f inches.

Brooks in the Cumberland Mountains tributary to Cumberland River.

Wieostoma cwnberlandictim, JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1883, 251, small streams
of the Cumberland Mountains, "Wolf Creek and Briar Creek, near Pleasant

View, Whitley County, Kentucky. (Coll.Mordan & Swain.)

A better marked variety, differing chiefly in color, representing Etheos-

toma flabellare to the northwestward, is

1490b. ETHEOSTOMA FLABELLARE LINEOLATUM (Agassiz).

Very similar to the typical flabellare, but rather less elongate and more

compressed. Coloration darker, each scale with a dark spot, these form-

ing a series of conspicuous longitudinal lines along the rows of scales
;

*The original types of Catonotut kennicotti, now in poor condition, show the following charac-
ters: Color plain, without trace of lines or spots on body; pectorals, caudal, and both dorsals
brightly checkered with black. Black humeral spot large. Cheeks, opercles, and breast naked.
Scales rather large. Lateral line extending to below middle of second dorsal. Gill membranes
forming an angle with each other. Pectorals a little shorter than head. Head 3%; depth 5%.
D. VIII, 10; A. II, 7; scales 5-40 to 42-X. From a rocky brook in Southern Illinois.
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second dorsal aiid anal conspicuously cross-barred
;
head blackish, with

darker stripes radiating from eye j
males further marked with conspicu-

ous dark cross bars. Minnesota to northern Indiana and northern Mis-

souri, in cold weedy streams. (Ihicolntna, with small lines.)

Utit'ohihm, A(!Assiz, AUKT. Jouni. Sci. aud Arts, 1854, 305, small creeks near Quincy,
Illinois.

li)K>ol<tinm
t JORDAN & GILBERT, Synopsis, 513, 1883.

liiwolatum, VAJLLANT, Becherches, 118, 1873.

476. ALVARIUS, Girard.

. Ac. Nat. Sci. Phila., 1859, 101, (tolerate).

This genus is based on a single species, which has not been recognized
since it was originally described. It is apparently closely allied to

Etheoatoma, differing in the small number of its fin rays, in which regard
it approaches Micropcrca. The species is imperfectly described and its

affinities can only be guessed at. (A coined name without meaning.)

1491. ALVARIUS LATERALIS, Girard.

"A representative of the Etheostomoid family was procured by the

United States and Mexican Boundary Commission at the mouth of the

Rio Grande del Norte (Rio Bravo). It constitutes a new generic pety
allied to Catonotus, and to which we have applied the name of Alva-rius,

with the following characters: Head elongated and tapering. Mouth

terminal, large, not protractile ;
lower jaw longer than the upper. Teeth

very minute. Opercular apparatus, cheeks, and throat scaly. First dorsal

nearly equal in height to the second, from which it is quite distinct.

Anal fin much smaller than the second dorsal
;
caudal fin truncated

;
5

soft rays to the ventrals. Ventral scales uniform." Body slender, elon-

gate. Head subconical and tapering forward. Eye equal to snout, 4 in

head. Maxillary reaching pupil. First dorsal about equal to second and

separated from it. Anal smaller than second dorsal, the last rays of the

2 fins opposite each other. Scales very small. Lateral line median.

Brownish, back spotted; sides with a narrow blackish streak, which

extends around the snout
;

first dorsal with a black spot on its upper pos-

terior edge; caudal transversely barred. D. VI, 10; A. 8. Length If

inches. Rio Grande. (Girard.) The types are now lost and the species

has not been rediscovered, (lateralis, pertaining to the side.)

Alvarins lateralis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 101, mouth of Rio Grande, (Coll.

Mex. Bound. Surv.); VAILLANT, Recherches, 141, 1873.

FrtcUichthys lateralis JORDAN & GILBERT, Synopsis, 522, 1883.

Ktlieostojiui Interale, BOULENOER, Cat., I, 87.

477. PSYCHROMASTER, Jordan & Evermann,new genus, (tuscumbia).

This genus is allied to Etheostoma, from which it differs in its robust

form, its single anal spine, and especially in the squamation of the head,

which is scaled to the snout. One species. (Vwtfw?) coldwater
; [iaar?}p,

searcher. )
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1492. PSYCHROMASTEB TUSCUMBIA (Gilbert Swa ).

Head 3| to 3f ; depth 4 to 4|. D. IX or X-ll to 13
;
A. I, 8

;
scales 6-48

to 50-10
; pores 15 to 20. Body exceedingly heavy and robust, with ele-

vated back and broad, thick head. Anterior profile descending rapidly

from front of dorsal, the snout blunt and broadly rounded, but not over-

hanging the mouth. Gape large and wide, the mandible little included,

the maxillary reaching vertical from middle of orbit, 3 in head. Eye
rather small, 4i in head, the interorbital width f its diameter. Preoper-

cular margin entire. Cheeks, opercles, nape, and top of head generally

scaly ; only the snout, interorbital space, and preorbitals naked. Oper-
cular spine little developed. Gill membranes scarcely joined across

isthmus. Fins all very small; dorsal spines weak, the median spines

highest, half length of head
;

soft dorsal scarcely higher than spinous ;

anal fin with a single, rather weak spine, the first soft ray articulated

and branched. Pectorals and ventrals very small, the latter not reach-

ing f distance to vent
; length of pectorals equaling distance from tip of

snout to preopercular margin ;
caudal broadly rounded. Scales rough,

wholly enveloping head and body, except snout and interorbital space ;

lateral line incomplete, arched, following the curve of the back; pores
absent on 15 to 18 scales. Color in life : Varying shades of grayish and

greenish olive, much mottled and speckled with black
;
six broad, dark

bars across back
;
8 or 10 linear black blotches along lateral line, sepa-

rated by silvery interspaces ;
a dark streak before, one below, and one

behind orbit
; opercle and top of head dusky ; pectorals with several

dark bars, ventrals unmarked
;
a black blotch at base of each caudal

lobe
;
other fins more or less barred with light and dark. Length 2

inches. Spring brooks in the Tennessee River basin in northern Ala-

bama; locally abundant.

Etheostoma tuscumbia, GILBERT & SWAIN, Proc. U. S. Nat. Mus., 1887, 63, stream flowing from
the great spring at Tuscumbia, Alabama, (Type, No. 3G154. Coll. Gilbert & Swain);

BOULENGER, Cat., i, 89.

478. COPELANDELLUS, Jordan & Evermann.

Copelandellus, JORDAN & EVERMANN, new genus, (quiescens).

This genus differs from Bolelchihys in having the top of the head closely
scaled. One species, found in the lowland swamps and everglades of the

south. (Named for Herbert Edson Copeland, 1849-1876, who studied the
Darters because he loved them, and who began a monograph of the group
in 1874, a work not yet finished, although many have worked upon it.)

1493. COPELANDELLUS QUIESCENS (Jordan).

Head 3; depth 4. D. IX to XII-9 to 12; A. II, 7; scales 3-48 to 56-10,

pores on 21 to 28 scales. Body not greatly elongate, compressed, the back

elevated, the back higher and the tail shorter than in Boleichthys eos.

Maxillary extending to front of pupil; jaws equal; preopercle a little

crenulate above. Eye much longer than snout, 3| in head. Cheeks,
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opercles, and whole top of head closely scaled; breast and nape scaled;

snont, jaws, and preorbital naked
;
lateral line running very high, as in

Jioh-ichthys fusiformis, from which this species is chiefly distinguished by
the scaly crown, a character seen also in P. tuncumlria. Gill membranes

separate, a small black humeral spot. Caudal long, 1 in head, rounded

or pointed behind; pectoral nearly as long as head. Color dark brown,
the pale parts chiefly bright red in life

;
back with some dark markings ;

side with a broad black lateral band, mottled and interspersed with red;

an area of red along lateral line
;
some black spots on lower part of side

;

a black spot at base of pectoral ;
3 black bars about eye ;

4 or 5 round

black spots in a cross series at base of caudal, the 2 middle ones conspic-

uous; fins checkered; dorsal, anal, and caudal finely barred; ventrals,

anal, and pectorals plain. Length If inches. Swamps and streams of the

lowlands from Virginia to Florida
;
known from Blackwater River, Zuni,

Virginia; Allapaha River, Nashville, Georgia, and various streams in

Florida; the southsrnmost known species of the darters. Specimens
from Orlando, Flori :la (Coll. Einar Lonnberg), are larger and more brightly
colored than those from the Dismal Swamp region, (quiescens, lying quiet.)

Pcccilichthys quiescens, JOKDAN, Proc. U. S. Nat. Mus., 1884, 478, tributary of the Allapaha
River, Nashvi^e, Georgia, (Type, No. 28509. Coll. W. J. Taylor.)

Etheodnnia imie&cens, JORDAN, Rep. U. S. Fish Comm., v, 1885, 869; WOOLMAN, Bull. U. S. Fish

Oomm., x, 1890 (1892), pp. 294, 297, 299, 300, and 302, pi. 53, fig. 3; BOULENGER, Cat.,i, 75.

479. BOLEICHTHYS, Girard.

Boleichthys, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 103, (exilis).

This genus contains small and slender species allied to those of the

section Oligocephalus under Etheostoma. The lateral line is incomplete and
has a slight upward curve anteriorly instead of being straight as in all

the species of Etheostoma. Top of head not scaly. Lowland streams and

swamps; the species few, variable, and hard to determine. (3oM$, dart;

, fish.)

a. Cheeks and opercles scaly. FUSIFORMIS, 1494.

oa. Cheeks naked; opercles more or less scaly. EXILIS, 1495.

1494. BOLEICHTHYS FUSIFORMIS (Girard).

Head 3i to 4
; depth 3f to 6

; eye about 4 in head. D. IX or X-9 to 12
;

A. II, 6 to 8
;
scales 3-43 to 60-12, pores 10 to 30. Body usually elongate,

compressed ;
head rather long and narrow

;
muzzle short, decurved,

shorter than eye; mouth comparatively large, terminal, lower jaw
slightly included, maxillary reaching to pupil ; premaxillaries not pro-

tractile; gill membranes somewhat connected. Opercular spine strong.
Caudal peduncle long. Scales strongly ctenoid

;
cheeks scaled

; opercles,

nape, and breast usually well scaled, sometimes partly naked, especially
the breast; lateral line incomplete, high up, often interrupted. Fins mod-

erate
; pectorals broad, about reaching tips of ventrals. Olivaceous,

sides and back dotted and blotched with dusky, paler beneath ;
head dark
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above, with dusky dots on sides, a dark line downward and another for-

ward from the eye ;
base of caudal with 4 dark spots in a vertical row.

Dorsal and caudal fins speckled and barred with dark
;
the spinous dorsal

in life usually bright blue, with a median crimson band. An extremely

variable species found in lowland streams and ponds from Massachusetts

to the Rio Grande and west to Minnesota. Throughout this entire region

small darters are found, which agree more or less closely with typical

fusiformis, from Charles River, Massachusetts, but presenting slight vari-

ations for different regions. To these have been given the various speci-

fic names found in the accompanying synonymy.* (fusiformis, spindle

shaped.)

Boleosoma fusiformis, GIRARD, Proc. Bost. Soc. Nat. Hist., 1854, 41, Charles River, Massa-

chusetts. (Coll. Girard.)

Boleosoma barratli, HOLBKOOK, Journ. Ac. Nat. Sci. Phila., 1855, 56, South Carolina.

Boleosoma gracile, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 103, Rio Seco and Leona River,
near Fort Inge, Texas. (Type, No. 1328. Coll. Kennerly.)

Hololepis erochrous, COPE, Proc. Ac. Nat. Sci. Phila., 1864, 233, Brown's Mill, New Jersey,

opposite Philadelphia, (Coll. Cope); VAILLANT, Kecherches sur Etheoet., 133, 1873, with

plate.

Boleichthys eos, JORDAN & COPELAND, Proc. Ac. Nat. Sci. Phila., 1877, 46, Rock River, Wiscon-

sin; Wisconsin River, Wisconsin, (Coll. Jordan & Copeland); Fox River, Illinois,

(Coll. Jordan); Northern Indiana, (Coll. Dr. G. M. Levette); perhaps a valid species.

Pcecilichih.ysbutlerianus, HAY, Bull. U. S. Fish Comm., ir, 1882 (1883), 61, shallow pool on Big
Black River near Vaughans Station, Yazoo County, Mississippi, (Coll. Hay); JOR-

DAN & GILBERT, Synopsis, 519, 1883.

Pcecilichthys palustris, GILBERT, Proc. U. S. Nat. Mus. 1884, 209, Switz City Swamp, Greene

County, Indiana. (Coll. Gilbert.)

Hololepis barratti, VAILLANT, Kecherches sur Etheost., 127, 1873, with plate.

Hololepis fusiformis, VAILLANT, Recherches sur Etheost., 131, 1873, with plate.

Pcecilichthys barratti, JORDAN & GILBERT, Synopsis, 519, 1883.

Pcecilichlhys fusiformis, JORDAN & GILBERT, Synopsis, 520, 1883.

Pcecilichthys erochrous, JORDAN & GILBERT, Synopsis, 520, 1883.

Pcecilichtkys eos, JORDAN & GILBERT, Synopsis, 521, 1883.

* Some of the results of a comparison of specimens of this species from different localities

may be given here:
a. Thayer Lake, Michigan (eos). These specimens are a little stouter and darker in color;

the scales on the cheeks obscure, in this respect approaching exile; scales 55.

b. Northern Illinois (eos). Stouter, the depth 5 in length; scales 56, 4 rows above lateral line;
scales on cheeks evident; 3 spots at base of caudal.

c. Southern Illinois (barraUi). Still stouter, depth 4%; scales 49, 3 rows above lateral line;
cheeks well scaled; color nearly plain; Bides with faint bars, and a single spot at base
of caudal.

d. Terre Haute, Indiana (palustris). Depth 5; scales 50, 3 rows above lateral line; snout
rather short; cheeks well scaled; a single faint caudal spot; markings obscure; bluish
bars in life.

e. Trinity River, Dallas, Texas (gracilis). Similar to b in color and form, a little stouter;
cheeks well scaled; scales 50, 3 rows above lateral line; 3 spots at base of caudal.

/. Saline River, Benton, Arkansas (gracilis). Similar to e. Scales 49; 3 spots at base of caudal.
g. Sims Bayou, Houston, Texas (gracilis). Snout blunter; color much paler; spots at base of

caudal scarcely perceptible; scales 53.
ft. Mount Vernon, Indiana (palustris). Stout; depth 4%; scales; 53, 1 row above lateral line;

1 caudal spot; snout bluntish; no dark lateral stripe.
Possibly these several varieties may be separated by the following characters:

a. Body very slender, depth about 6 in length.
6. a dark lateral stripe and more or less of red markings; 4 dark spots at base of caudal.

FUSIFORMIS.
bb. Paler, no evident dark lateral stripe, but body finely spotted or mottled with dark;

no red spots; 3 faint spots or none at base of caudal. GRACILIS.
aa. Body stoutish, depth 4% to 5% in length; no dark lateral stripe.

c. Snout moderate; scales on cheeks small; sides with crimson spots. EOS.
cc. Snout bluntish; no bright red; sides with greenish cross shades. PALUSTRIS.
ccc. Snout rather sharp; body nearly plain greenish. BARKVTTI.
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Poecilichthys gracilis, JORDAN & GILBERT, Synopsis, 521, 1883.

EtheosioiiKi fusifornte, EVERMANN & KENDALL, Bull. U. S. Fish Comm., xn, 1892 (1894), 115; Bou-

LENUER, Cat., i, 75; and of authors generally.

1495. BOLEICHTHTS EXILIS, Qirard.

Head 3fj depth nearly 6. D. IX or X-10 or 11; A. II, 7 to 9. Body
compressed, tapering toward the caudal peduncle, which is slightly con-

tracted. Maxillary reaching anterior edge of pupil. Lateral line nearer

dorsal than the abdominal outline; pectorals extending beyond ventrals.

Cheeks naked, yellowish brown, speckled with grayish black; dorsals

and caudal barred; a dark spot on occipital region, and a streak in

advance of as well as below the orbit. (Girard.) Length 1 to 2 inches.

This species differs from Boleichtkys fusiformis in the naked cheeks.* It is

probably a variety of the latter. Upper Missouri River Basin and Red
River of the North (spec. Mus. Comp. Zool.). (exilis, slim.)

BoleicMhys exilis, GIRARD, Proc. Ac. Nat. Sci. Phila., 1859, 103, Little Muddy River, a tribu-

tary of the Upper Missouri. Type a little stouter than B. fwriforrrm, the head heavier;

scales 53; pores 22.

BoleichtJiys icarreni, GIRART>, Proc. Ac. Nat. Sci, Phila., 1859, 104, Cannon Ball River.

Paecilichthys exilis, JORDAN & GILBERT, Synopsis, 521, 1883.

Pcecitichthys icarreni, JORDAN & GILBERT, Synopsis, 521, 1883.

Etheostoma exile, BOLLMAN, Bull. U. S. Fish Comm., vm, 1888, 224; BOULENGER, Cat., i, 76.

480. MICROPERCA, Putnam.

Microperca, PUTNAM, Bull, i, Mus. Comp. Zool., 4, 1863, ( punctulala).

This genus differs from Etheostoma in the almost or quite complete
absence of the lateral line. The scales are larger than in most of the other

darters, the fin rays and vertebrae fewer. Gill membranes considerably
connected

;
mouth small, the lower jaw ino-luded. The species of Microperca

are the smallest in size of the darters, and are plainly colored. They
are very closely allied and may all be varieties of Microperca punctulata.

, small; TITPKT;, perch.)

a. Cheeks and opercles scaly; anal spines 2; scales 36. PRCELIARIS, 1496.

aa. Cheeks and opercles chiefly naked.

I. Anal spines 2. PUNCTULATA, 1497.

bb. Anal spine single. FONTICOLA, 1498.

1496. MICROPERCA PRCELIARIS, Hay.

Head 4; depth 4$. D. VIII-11; A. II, 6; scales 36. Body short and

stout. Snout conical, pointed ; jaws equal ;
mouth small, slightly oblique,

maxillary reaching front of eye. Eye small, 4 in head. Cheeks and

opercles with large scales. Opercular spine well developed. Scales large,

the tubes of the lateral line developed on 2 to 4 of them
;
dorsals well

* Specimens of a small darter obtained by Mr. Charles H. Bollman in Clam Lake, Michigan,

may belong to this species. These specimens, however, differ materially in the number of dorsal

rays. Dorsal VII-10; A. II, 7; lateral line extending to end of anal; scale 55; tubes interrupted,
37 to 40; cheeks naked. Bollman, Bull. U. S. Fish Comm., vii, 1888 (1890), l%k.
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separated. Anal spines slender, high; pectorals and ventrals reaching

about to vent. Olive, speckled with brown
;
10 brownish spots along the

sides
;
black streaks downward and forward from eye ;

dorsal fins mottled.

Length \\ inches. Alabama and Mississippi, west to Arkansas, in lowland

streams and ponds. (prceUaris, pertaining to battle, it being found on

the battlefield of Corinth.)

Microperca prceliaris, HAY, Proc. U. S. Nat. Mus., 1880, 496, small branch of the Tuscumbia

River, at Corinth, Mississippi, (Type, No. 27418. Coll. Hay); HAY, Bull. U. S. Fish

Comm., n, 1882 (1883), 62; JORDAN & GILBERT, Synopsis, 522, 1883.

Etheosloma prceliaris, GILBERT, Bull. U. S. Fish Comm., ix, 1889 (1891), 159.

Etheostomaprceliare, BOULENGER, Cat., i, 89.

1497. MICEOPERCA PUNCTULATA, Putnam.

(LEAST DARTER.)

Head 3f to 4
; depth 4-fc to 5. D. VI to VIII-9 or 10

;
A. II, 6

;
scales 34

to 37-9. Body rather short and deep, somewhat compressed, the back

arched. Caudal peduncle rather long. Head moderate
;
snout somewhat

decurved
;
mouth moderate, terminal, oblique, the maxillary extending

to below eye; jaws equal. Cheeks naked; opercles with a few scales;

opercular spine very small; neck and chest naked; no trace of lateral

line
;
the usual series of tubes along the temporal region ;

scales quite

large, strongly ctenoid. Vertical fins short; anal spines strong, the

first usually the largest; ventrals rather long. Coloration olivaceous,

the sides closely speckled and with vague bars and zigzag markings ;

second dorsal and caudal barred; dark streaks radiating from eye; a

dark humeral spot. Length 1 to 1| inches. Smallest of the darters and one

of the smallest of fishes
;
common in the clear, cold, weedy streams and

ponds of the Northwestern States from Indiana, Michigan, and Minnesota,

south to Arkansas, where it may intergrade vfithfonticola, as Dr. Meek has

specimens with 1 and 2 anal spines ;
rare outside of tributaries of the

Great Lakes, (punctulatus, speckled.)

Microperca punctulata, PUTNAM, Bull, i, Mus. Comp. Zool., 4, 1863, from various points in

Michigan, "Wisconsin, Illinois, and Alabama [those from Alabama probably M. prx-

liaris] (name preoccupied in Etheosloma\)j E.punctulatum, AGASSIZ) ;
JORDAN & GILBERT, Synop-

sis, 523, 1883.

Etheostoma microperca, JORDAN & GILBERT, in Jordan's Manual of Vertebrates, Ed. 5, 134, 1888,

substitute for punctulata, preoccupied in Etheostoma; specimens from lakes of Laporte

County, Indiana; BOULENGER, Cat., i, 87.

1498. MICROPERCA FONTICOLA (Jordan & Gilbert).

Head 3| to 4
; depth 4| to 5. D. VI or VII-8 to 10

;
A. I, 7

;
scales 34.

This species or variety is very close to the northern Microperca punctulata.
The only tangible differences seem to lie in the coloration and in the con-

stant presence in Microperca fonticola of but one anal spine. The head
in Microperca fonticola is nearly or quite devoid of scales. In life, light oliva-

ceous, the scales broadly margined behind with dusky ;
about 8 indistinct

dusky cross blotches on back, the dorsal region dusted with fine dusky
specks ;

a series of dark, stitch-like, short horizontal lines along the
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middle of the sides, forming an interrupted lateral streak; three small

dark spots at base oftail ;
soft parts of vertical fins with light and dark bars

;

lower half of spinous dorsal jet black, then a broad red band narrowly

edged above with black
;
a dusky streak below orbit and one in front

of it. Arkansas and Texas, in clear rocky streams
;
rather scarce

;
known

only from Washita River, at Arkadelphia; San Marcos River, at San Mar-

cos, Texas ;
Comal Creek, at New Braunfels, Texas, (fons, fountain

; colo,

to inhabit, it being most common in the great spring in which the Rio
San Marcos rises.)

Alvarins fonticola, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1886, 23, San Marcos River, San

Marcos, Texas. (Typo, No. 36523. Coll. Jordan & Gilbert.)

Etheosioma fonticola, EVERMANN & KENDALL, Bull. U. S. Fish Comm., xn, 1892 (1894), 115, pi.

xxxvi, fig. 4; BOULENQER, Cat., i, 90.

Family CXLIV. CHEILODIPTERHXE.

(THE CARDINAL FISHES.)

Body oblong or elongate, sometimes compressed and elevated, covered

with rather large scales, which are striated and ctenoid, or sometimes

cycloid ; cheeks scaly ;
lateral line continuous

;
cleft of mouth wide,

oblique ;
villiform teeth on jaws and vomer, and sometimes on palatines;

canines sometimes present; (teeth wanting in Brephostoma) ; preopercle
with a double ridge, its edge entire or slightly serrated ; opercular spine
little developed ;

lower pharyngeals separate, with sharp teeth
; pseudo-

branchiae present ; branchiostegals 6 or 7. Dorsal fins well separated, the

first with 6 to 9 rather strong spines; no dorsal sheath or furrow
;
anal

fin short, usually with 2 spines, sometimes with 3 or 4; ventral fins thor-

acic, I, 5, without axillary scale. Small fishes of the tropics, especially

abundant in the East Indies, some of them in fresh waters, most of them
in rather deep waters. Color often bright red. Genera about 15

; species

about 130. (Percidce, part; group Apogonina, Giinther, Cat., i, 222-250,

1859.)

CHEILODIPTERIN^E :

a. Body oblong, not greatly compressed nor greatly elongate; anal spines 2, rarely 3; teeth

present in jaws at least.

b. Anal fin with 2 spines, the soft rays usually 8 or 9.

G, Canines none; teeth all villiform; lateral line normal.

d. Palatines with teeth.

e. Scales large, 20 to 30 in lateral line.

/. Preopercle with its posterior edge distinctly serrate, at least in the

young. APOGON, 481.

/. Preopercle with its ridges entire at all ages. APOGONICHTHYS, 482.

ee. Scales small, 40 to 45 in lateral line. GLOSSAMIA, 483.

dd. Palatines toothless; teeth moderate; eye very large; body elongate; scales

rather small: preopercle entire or nearly so. EPIQONUS, 484.

cc. Canines present in jaws. Dorsal spines 6; opercle unarmed ;
anal spines 2.

CHEILODIPTERUS, 485.

bb. Anal fin with 3 spines and 8 soft rays; no teeth on vomer or palatines; no canines; cau-

dal rounded; opercles entire; body moderately elongate. AMIICHTHYS, 486.

F. N. A. 71
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SCOMBROPIN.3S.

aa. Body elongate, the form approaching that of the Barracuda (Sphijrsena); mouth large; anal

spines 3 or 4.

g. Teeth subequal, without distinct canines; preopercle serrate. D. VII-I, 10; A. Ill, 7;

scales small, about 60. SPHYR.ENOPS, 487.

gg. Teeth unequal, the jaws with long canines; preopercle entire or nearly so.

h. Second dorsal and anal long, each of 12 to 14 soft rays; soft parts of vertical fins

scaly; scales rather small, 45 to 50. SCOMBROPS, 488.

hh. Second dorsal and anal short, each with 7 to 9 soft rays; vertical fins scarcely

scaly; scales large, about 30. HYPOCLYDONIA, 489

481. APOGON,* Lace-pede.

(KINGS OF THE MULLETS.)

Amia, GRONOW, Zoophyl., 80, 1763, (moluccensis; nonbinomial); GILL, Proc. Ac. Nat. Sci. Phila.,

1862, 237, (imberbis; scales 20 to 28).

Apogon, LACPDE, Hist. Nat. Poiss., in, 411, 1802, (ruber
= imberbis).

Ostorhinchus, LACEPEDE, Hist. Nat. Poiss., iv, 165, 1802, (fleurieu).

Dipterodon, JLACEPEDE, Hist. Nat. Poiss., iv, 167, 1802, (hexacanlhus, etc.).

Monoprion, POEY, Memorias, n, 123, 1860, (maculaius).

fLepidamia, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 81, (kalosoma; scales 33 to 38).

Mionurus, KREFFT, Proc. Zool. Soc. Lond., 1867, 942, (lunatus).

Body oblong, compressed, covered with large, ctenoid scales. Lateral

line continuous, with 20 to 30 scales. Head large; mouth wide, oblique,
the maxillary extending to below middle of the large eye ;

villiform teeth

on jaws, vomer, and palatines ;
no canine teeth

; preopercle with a double

ridge, the edge somewhat serrate, at least in the young, becoming entire

with age in some species; opercle with a spine behind. Gill rakers rather

long. Dorsal spines 6 or 7, strong ;
second dorsal remote, short

;
anal

with 2 spines and 8 or 9 soft rays,t the second much the longer, the soft

part similar to the soft dorsal; pectorals and ventrals moderate
;
vertebrae

11+ 14=:25. Warm seas; the species numerous, (a, without; TTOJ-WV, a

beard; thus distinguished from the bearded mullet, Mullus barbatus.)

*The following description of the skull of Apogon is given by Dr. Gunther: The skull of the
species of the genus Apogon is distinguished by the hemispherical prominent capsula cerebri,
formed by the parietal and occipital bones and by the hinder part of the frontals; the latter past
is generally provided with 2 or more small spinous prominences; the orbital part of the frontals
is very developed, not flat, but with a deep, narrow groove along the median line; this groove is

bifid behind, thus separating the orbital part of the frontals from the posterior. In front of the
median groove is a high ridge, generally half as long as the diameter of the eye, and bifid behind;
this ridge, together with those spinous prominences of the frontals, is for the purpose of keeping
the skin suspended above the grooves. Large mucose cavities are formed thereby, communica-
ting with those of the suborbital arch, etc. The occipital crest is very developed and broad, more
or less truncated behind, reaching downward to the vertebral column and supported by another,
narrower, horizontal one, which arises also from the occipital. Another peculiarity of the skull
of Apogon is the internal free ridge of the preoperculum, parallel to the external margin. The
operculum is always supported by a strong, straight bony ridge, conspicuous from the outside,
but prominent only at the inner surface; it arises noar the articulation of the operculum with
the epitympanic (os temporale), and projects sometimes in a small free spine at the hinder angle
f the operculum. In Apogon imberbis the lower outer margin only of the preoperculum is very
finely denticulated, the teeth becoming smaller at the angle. The vomerine and palatine teeth
are arranged in a single row, the series of the former forming a right angle. There are 11
abdominal and 14 caudal vertebra.

f This genus, as defined by Lac6pede, includes species of Lutianus, Apogon, Aspro, Bairdiella, etc.
As one of these species, hexacanthus, is type of the earlier genus Apoqon, Dipterodon may be
regarded as a synonym of Apogon.

t 12 to 17 soft rays in the East Indian genus Archamia.
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a. Base of caudal with a distinct round blackish blotch (rarely wanting).

b. Base of soft dorsal without blackish saddle-like blotch.

c. Opercle without dark spot; cheeks without evident dark dots; soft dorsal much
higher than spinous; scales 28 to 30. IMBERBIS, 1499.

cc. Opercle with a dark spot; cheeks dusted with dark points; soft dorsal half higher
than spinous; scales 25. DOVII, 1500.

bb. Base of soft dorsal with a distinct blackish saddle-like blotch extending downward on
sides of body; scales 25. RETROSELLA, 1501.

aa. Base of caudal without blackish blotch.

d. Soft dorsal with a round black blotch below it and a similar one on caudal peduncle

above; scales 26. MACULATUS, 1502.

eM. Soft dorsal and caudal peduncle without round black spots.

e. Body with few black specks or none; a blackish bar between last rays of soft dorsal

and anal; another on caudal peduncle. BINOTATUS, 1503.

ee. Body covered everywhere with blackish dots, like fly specks; no other distinct

markings; scales 25. PIGMENTARIUS, 1504.

1499. APOGON IMBERBIS (Linnams).

(KINO OF THE MULLETS ; ALFONCINO; FUNCINITA.)

Head 3fr; depth 3. D. VI-I, 9; A. II, 8; scales 28 to 30; vertebrae

10+ 15. Body ovate, moderately compressed; eye large; preopercle

finely serrate. Bright scarlet, with minute black specks; fins red, a

black blotch at base of caudal on each side, this sometimes wanting;
dark shades made of fine dots, usually present on each angle of caudal,

tips of second dorsal and anal, and between the eyes. Mediterranean and

neighboring waters
;
once taken at Newport, Rhode Island,* and once

recorded from the island of Fernando de Noronha. (imberbis, without

beard, a character which distinguishes Apogon from Mulluts.)

Mullus imberbis, LINN^.US, Syst. Nat., Ed. x, 1758, 300, Malta; after ARTEDI.

Apogon niber, LACEPEDE, Hist. Nat. Poiss., in, 411, 1802, Malta.

Ostorhinchusfleurieu, LACEPEDE, Hist. Nat. Poiss., iv, 165, 1802, Equinoctial Ocean.
t Dipterodon hexacanlhus, LACEPEDE, Hist. Nat. Poiss., iv, 167, 1802, Equinoctial Ocean.

fCentropomus auralus, LACEPEDE, Hist. Nat. Poiss., iv, 273, 1802, Equinoctial Ocean; this

species, and the two preceding, based on notes and drawings of Cominerson, representing

some species of Apogon with a black bar at .base of caudal.

Centropomus rufcens, SPINOLA, Ann. Mus. Hist. Nat., x, 1806, 370, plate 28, fig. 2, Mediterra-

nean.

Percapusilla, DE LA EOCHE, Ann. Mus. Hist. Nat., xm, 1809, 318, Nice.

Dipterodon ruber, RAFINESQUE, Caratteri, 47, 1810, Palermo.

Apogon rex-mullorum, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 14.'?, 1828, Marseilles;

Nice; Genoa; Ivi9a; Naples; Palermo.

Apogonicltthys americanw, COPE, Proc. Ac. Nat. Sci. Phila., 1870, 120, Newport, Rhode Island
;

not of CASTELNAU. f

Apogon imberbis, GUNTHER, Cat., i, 230, 1859.

* Wrongly identified by Cope as Apogon americanus (Castelnau), a Brazilian species, not known
to occur north of Bahia.

f The following description of the true Apogon americanus (Castelnau) is taken from a speci-
men from Bahia: Head equal to depth of body, 2| in length, maxillary 1% in head, eye 2%.
D. VI-I, 8; A. II, 8, scales 2-25-9. Gill rakers slender and long, about 8 +10 in number.
Preopercle very finely serrate above, mostly entire below, except near the angle, when its

surface is irregularly notched. Color red, nnuiarked, except for a diffuse dusky blotch made
up of dark points on the opercle, and some dark spots on snout and cheeks. No spot at base of

caudal, and no spot or marking anywhere on body or fins, except the dusty blotch on head.
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1500. APOGON DOVII, Giinther.

Head 2|; depth 3; eye large, less than 3 in head. D. VI-I, 9
;
A. II, 8;

scales 3-25-9. Palatine and vomerine teeth present ; upper jaw slightly

overlapping the lower; maxillary extending backward to below the pos-
terior third of the orbit. Operculum with an upper flexible point, and
with a lower stiff spine. The third dorsal spine a little longer than the

second, | the length of the head, f height of longest ray of second dor-

sal. Caudal fin slightly emarginate, with the angles rounded. Only the

hind margin of the posterior preopercular ridge is serrated. A roundish

black spot on each side of the root of the caudal; the spinous dorsal

colorless, transparent ;
uniform olive (in spirits); head densely punctu-

lated with brown. Length 2| inches. Mazatlan to Panama
; generally

common southward. Very close to Apogon imlerUs. (Named for Capt.
John M. Dow, its discoverer.)

Apogon dovii, GUNTHER, Proc. Zobl. Soc. Lond., 1861, 371, Panama. (Coll. Dow.)

1501. APOGON RETROSELLA (Gill).

(CARDENAL.)

Head 2f ; depth 2| to 3; scales 2^-26-9. Dorsal VI-I, 10; anal II, 7;

eye 2| to 3J in head; maxillary If; snout 3f to 4|; interorbital space 4;

height of first dorsal If ;
of second dorsal If : caudal 1 in head

; pec-
toral If; ventral If. Body rather plump, not much compressed, the pro-
file rising steeply from snout to first dorsal. Caudal peduncle long and

strong; eye very large; mouth large, oblique, the maxillary opposite
posterior margin of pupil. Teeth small, the outer scarcely enlarged.

Premaxillary protractile; no supplemental maxillary. Preopercle mi-

nutely serrulate on its vertical margin only, these serrulations soft and

easily rubbed off in the adult, distinct in the halfgrown. Bright scarlet,
much dotted with black

;
cheek with many dark points ; a diffuse dark

blotch on opercle ;
a diffuse black blotch at base of caudal

;
first dorsal

with triangular red area in front of base
;
second dorsal red at base, the

anterior half jet black above the red, the posterior half translucent; from
black anterior rays a rather faint black saddle falls to middle of side;
caudal red at base, upper and lower lobes black, the middle pale ;

anal red
at base, the anterior rays black, the posterior pale ; pectoral white, the
base deep scarlet

;
ventral white, red at base, blackish at tip ; opercle red-

dish within, with some dusky. Young more sharply colored, with less

black on fins, the spots on body more distinct. Color of half-grown exam-
ples scarlet, deeper below and on tail, fading on fins; second dorsal, anal,
and caudal tipped with blackish

;
an oblong inky spot at middle of base

of caudal
;
an inky bar below soft dorsal extending to level of pectoral

and spreading on base of soft dorsal
;
a black bar from snout through eye

to gill opening, broader and clearer behind, overlaid by reddish, a fainter

dusky band below parallel with it. Length 4 inches. Pacific Coast of
Mexico

; about rocks
; known from Cape San Lucas, and from the Venados
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and Isla Blanca, near Mazatlan
;
rather rare

;
a singularly pretty little

fish; our specimens obtained by the use of dynamite, (retro, behind;
sella, saddle.)

Amla retrosella, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 251, Cape San Lucas. (Coll. Xantue.)

Apogon retrosella, JORDAN, Fishes of Sinaloa, in Proc. Cal. Ac. Sci., 1895, 442, plate 37.

1502. APOGON MACULATUS (Poey).

Head 2f; depth 2*. D. VI-I, 9; A. II, 8; scales about 2f-26-7.

Maxillary 1* in head, reaching beyond pupil ; eye very large, 3 in head
;

preopercle distinctly serrulate. Pectoral 1 in head, somewhat shorter

than caudal. Color intense scarlet, nearly uniform
;
a tinge of crimson

about pectorals and on sides of head
;

a round, black, ink-like spot, a

little larger than pupil, under second dorsal
; another, smaller, on upper

part of tail, on each side, just before root of caudal
; tip of caudal

whitish
; tip of anal dusky ;

iris red. Length 2 inches. West Indian

fauna, from Pensacola to Bahia, in rather deep water; common on the.
"
Snapper Banks;" often found in the stomachs of snappers and

groupers ;
a very handsome little fish, (maculatus, spotted).

Monoprion maculalus, POEY, Memorias, n, 123, 1860, Cuba.

Apogon maculalns, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 279.

Apogon maculata, JORDAN & GILBERT, Synopsis, 930, 1883.

1503. APOGON BINOTATUS (Poey).

Like Apogon pigmentarius in all respects except that it lacks the black

dots of pigment. Mouth, eyes, and scales similar. Caudal lunate.

Rosy ;
a black vertical band uniting last rays of second dorsal with the

anal, and another on the caudal peduncle. (Poey.) Cuba. Not seen

by us. (binotatus, two-spotted.)

Amia binotala, POEY, Repertorio, 234, 1867, Cuba.

1504. APOGON PIGMENTARIUS (Poey).

Head with flap, 2$; depth 3
; eye 3i; snout very short, 4; D. VI-I, 8;

A. II, 8
;

scales 3-25-3. Body considerably compressed, especially on

caudal peduncle whose least depth equals length of head from snout to

posterior border of orbit. Mouth large, oblique, the maxillary reaching

slightly beyond posterior rim of orbit. Preopercle serrate. Longest
dorsal spine 2 in head or H in height of soft dorsal. Scales ciliated.

Caudal forked. Carmine red with purple reflections on the head; pro-

fusely and irregularly covered with small black dots like fly specks,

most distinct on jaws and cheeks
;
fins all pale. Length 2 inches. Cuba

;

common at Havana, where our specimens were obtained, (pigmentarius,

having dots or points.)

Monoprion pigmentarius, POEY, Memorias, IT, 123, 1860, Cuba.
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482. APOGONICHTHYS, Bleeker.

Apogonwhthys, BLEEKER, Floris, 321, 1854, (perdix).

This genus differs from Apogon only in having the preopercle entire at

all ages ;
scales very large (20 to 26) and cycloid. Small species, similar

in habit to those of Apogon, found in the tropical seas. The genus is

scarcely distinct from Apogon. (Apogon] IxOvc, fish.)

a. Scales in lateral line 21 to 23; body with many dark points.

6. Ventrals short, not reaching vent; dorsal rays VI-I, 9. ALTJTUS, 1505.

LI. Ventrals long, extending beyond anal; dorsal rays VII-I, 9. STELLATUS, 1506.

aa. Scales in lateral line 30; ventralslong, reaching beyond front of anal; body everywhere
with black specks; dorsal VI-I, 9. PUNCTICULATUS, 1507.

1505. APOGONICHTHYS ALTJTUS (Jordan & Gilbert).

Head 2| ; depth 2|. D. VI-I, 9
;
A. II, 8

;
scales 21. Head much com-

pressed, short and high, its height at occiput f its length; snout short

and blunt, less than interorbital width, about half diameter of orbit ;

mouth very oblique, the maxillary reaching beyond pupil, but not to pos-
terior margin of orbit

; length of maxillary If in head
;
teeth in narrow

villiform bands in each jaw, those on vomer and palatines minute; eye
of moderate size, 2f in head : orbital rim elevated above and behind

;

interorbital width 3 in head, with a low median longitudinal ridge ;

both ridges of preopercle entire
; opercle without spine ; gill rakers

slender, the longest rather more than half diameter of orbit, 8 or 9

on anterior branch of outer arch. First dorsal low, of 6 rather weak
spines, its base f length of head, and equal to greatest height of fin :

second dorsal high, the longest ray 1| in head. Anal similar to second
dorsal

; second anal spine half length of longest ray, which is contained

If in head; caudal 1J; ventrals not reaching vent, If, and pectorals If ,

in length of head. Color rusty red with silvery luster
;

sides of head
little reddish. Body and fins everywhere'much soiled and freckled with
dark points. First dorsal blackish, thickly punctate; second dorsal,

anal, and caudal yellow, smutty with dark points, the posterior half of
the caudal more dusky. Ventrals smutty yellow; pectorals colorless.

Snapper Banks off Pensacola and Tampa; not rare; the known specimens
from stomachs of the Red Snapper, Neomcenis aya. (ahovToe, unwashed.)

Apogon alutm, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 279, and in Synopsis, 931, 1883,

Snapper Banks, Pensacola. (Coll. Jordan & Stearns.)

1506. APOGONICHTHYS STELLATUS, Cope.

D. VII-I, 9; A. II, 8; P. 10; scales 7-23. Ventral with elongate rays
extending beyond last anal ray. Caudal rounded. End of maxillary
reaching nearly to opposite posterior margin of large orbit. A delicate
frontal carina. Greatest depth 3 times to base of caudal. End of muzzle
truncate, with emargination to receive tubercle of mandible. Reddish
brown, with a series of dark brown spots on the edges of the scales of
each row (except that bearing the lateral line), each with a silver center;



Jordan and Evermann, Fishes of North America. 1111

head with numerous silver-centered brown spots. Caudal, dorsal, and
anal fins dark, with dusky cross bars. Total length 1 inch, 7.5 lines;
head 7.5 lines. Bahamas; one specimen known. (Cope.) (stellatua,
with starry spots.)

ApogoHichthys stdlatus, COPE, Trans. Amer. Philos. Soc., 1866, 400, Nassau, Bahama Islands.

1507. APOGONICHTHYS PUNCTICULATUS, Poy.

Head 3| in total
; depth 3f. D. VI-1, 9

;
A. II, 8; scales 3-30-8; eye 2,

twice length of snout. Preopercle with both margins entire
;
mouth

oblique, the maxillary reaching to posterior margin of pupil ;
teeth in

villiform bands
;
ventral reaching beyond pectoral to middle of anal tin.

Scales cycloid. Reddish with blue reflections on the opercle ;
head and

middle of trunk covered with black specks, as are also the fins, except
the pectoral, which is blackish at the tip. Cuba. (Poey.) Not seen by
us. (puncticulatus, with fine specks.)

ApogoiiichtJnjs puncticulalus, POET, Repertorio, u, 233, 1867, Cuba.

483. GLOSSAMIA, Gill.

Glostamia, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 82, (oprion).

This genus contains a few species with small, cycloid scales, 40 to 4o in

the lateral line, and the preopercle entire. The anal is short, as in Apogon
and Apogonichthys, its rays being about II, 9. (yAwcrcra, tongue ;

Amia= Apogon. )

1508. GLOSSAMIA PANDIONIS (Goode & Bean).

Head 4; depth 4. D. VII-I, 9; A. II, 8; scales small, cycloid, 3-45-9.

Body oblong, rather robust, not elevated nor greatly compressed. Eye
very large, forming nearly half the length of the side of the head, much

greater than the interorbital space ; maxillary as long as eye, extending
to opposite front of pupil ; preopercle entire. Gill rakers very long and
slender. Mouth oblique, but not nearly vertical, the lower jaw projecting.

Teeth in jaws very feeble
;
feeble teeth on vomer and palatines. Fins

low
;
caudal well forked. Color nearly plain reddish, the body and fins

everywhere speckled with fine dots. Deep water, off Chesapeake Bay ;

rare. (Pandion, the Osprey, named for the United States Fish Commis-

sion steamer, Fish Hawk, by which the species was dredged.)

Apogon pandionis, GOODE & BEAN, Proc. U. S. Nat. Mus., 1881, 160, deep water, off Chesapeake
Bay. (Type, No. 26228.)

484. EPIGONUS,* Ratinesque.

Epigonw, RAFINESQTJE, Indice Ittiol. Sicil., 64, 1810, (macroplhalmus = leletcopium).

Pomatomus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 171, 1828, (telescopium, not of LACEPEDE).

Telescope, BLEEKER, Archiv. Neerl., xi, 261, 1876, (telescopium).

Pomatomichthys, GiGLiOLi, Elenco Pesci Italia, 1880, 80, (conslancise= telescopium).

*The name Pomatomus can not be used for this genus. Pomatomus was originally framed by
Lacepede for the biuefish, his "Pomatomus skib." Later, in 1810, Risso described the type of

Epigonus, referring it to Pomatomus as a second species of that genus. Cuvier arbitrarily renamed
the biuefish Temnodon and retained Pomatomus for the type of Epigonus, a form unknown to

Lacepede. In defiance of rules of nomenclature, most European writers have followed Cuvier
in this arrangement.
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Body elongate, thick, covered with rather large deciduous scales. Head

very large, entirely covered with scales
; eyes very large ;

teeth all villi-

form, without canines
;
no teeth on vomer or palatines. Branchiostegals

7; opercular bones not serrated nor spinous, the opercle ending in 2 feeble

points ; preopercle with prominent rounded or striated angle. Dorsals 2,

well separated, the first with 7 spines; anal spines 2. Caudal forked.

Soft fins more or less scaly ; pyloric coaca numerous. Deep sea fishes of

the Atlantic and Mediterranean^ f
km, above; -yuvia, angle, the back

angulated.)

1509. EPIGONUS OCCIDENTALIS, Goode & Bean.

Head 3; depth 7. D. VII-9; A. II, 9; scales 4-55-8. Least height of

tail equal to width of interorbital space. Eye nearly half length of

head and 7 in body. Snout about i eye; maxillary reaching somewhat

beyond anterior margin of orbit, its length half that of head without

snout; premaxillary short and thin, its length about equal to that of

snout, its connection with the tip of maxillary ligamentous ; groove for

premaxillary process naked, narrow, its length twice its width
;
a weak

spine on the operculurn. Sixteen gill rakers below the angle, the longest
about i length of maxillary. Weak villiform teeth in very narrow bands
on the jaws; vomer and palatines toothless. Third spine of dorsal

longest. Interspace between dorsals as long as the last spine. Base of

soft dorsal i as long as head, the longest ray slightly longer than base

of fin. Ventral fin i length of head. Color in spirits: Upper parts dark
brown

;
lower parts light brown

;
inside of mouth pale ;

trace of a dark
band beginning on the snout and continued behind the eye, along the

lateral line to the tail. Only one specimen known, secured by the

steamer BlaTce off Barbadoes, in 237 fathoms. The species is very readily

distinguished from the Mediterranean species (E. telescopium) by its more
slender form and its large number of rows of scales. Length 5J inches.

(Goode & Bean.) (occidentalis, western.)

Epigonus occidentalis, GOODE & BEAN, Oceanic Ichthyology, 233, 1895, off Barbadoes. (Coll.

Blake.)

485. CHEILODIPTERUS, Lacdpede.

Cheilodipterus, LACEPEDE, Hist. Nat. Poiss., in, 539, 1802, (saltatrix, macrodon, etc., restricted by
CUVIEB & VALENCIENNES, in 1828, to macrodon).

Chilodipterus, GUNTHER, amended spelling.

Paramia, BLEEKER, Revision Apogonini, 74, 1874, (macrodon, the name Cheilodipterus being trans-

ferred to Pomatomus saltalrix),

Body oblong, covered with rather large, deciduous scales
;
teeth on

jaws, vomer, and palatines, some of them in both jaws strong, canine-

like; operculum without spine; preopercle with a double margin, the

posterior edge serrated
; eye large. Dorsal fins separated, the first of 6

fits chief characteristics are its globular eyes of extraordinary dimensions, its large and

An!?!? 'L P wers of rapid swimming, and a generally vigorous and active constitution,
i tnese characteristics are necessary for its defense against the oceanic animals which frequentthe marine abysses, where it customarily lives." Bisso.
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spines; anal spines 2; caudal forked. Tropical seas. (^fZAoc, lip; MS,
two, Trrepov, fin

;
fishes with 2 dorsals and the upper lip extensible.)

1510. CHEILODIPTERUS AFFINIS, Poey.

Depth 4| in total length with caudal. D. VI-I, 9. A. II, 9. Eye 3 in

head; mouth oblique, deeply cleft, the maxillary emarginate behind,
reaching to opposite center of pupil. Opercle with 2 flat spines and a

stria, which ends in the lower spine, behind which the subopercular lobe

extends
; preopercle dentate, with a double border, having at its angle

scarcely discernible points. A spine on the mastoid region; jaws with
villiform teeth, with some canines in front

; lower jaw with lateral

canines, also. Second dorsal opposite anal
;
second ray of first and third

of second double height of the last
;
ventral spine strong ;

caudal emar-

ginate. Scales of back cycloid, those of sides finely ciliate
;
cheeks with

scales. Color red
; peritoneum silvery ;

base of caudal blackish
; opercle

smooth and shining. Cuba; 3 specimens known. (Poey.) Not seen by
us. (affinis, related, to Cheilodipterus macrodon.)

Cheilodipiems qffinis, P.OEY, Ann. Ac. Nat. Sci. N. Y., xi, 1876, 58, Havana, (Type, No. 37416.)

486. AMIICHTHYS, Poey.

Amiichthys, POEY MS., in JORDAN, Proc. U. S. Nat. Mus., 1886, 586, (diaplerus).

Body rather elongate, covered with small, caducous scales. Headblunt-

ish, the mouth almost vertical, the lower jaw short. Small sharp teeth

on jaws, none on vomer or palatines ; opercles entire. Dorsal deeply

notched, very long, of 13 spines and 22 soft rays; anal short, with 3

spines and 8 soft rays. Lateral line parallel with the back
;
caudal

rounded. One species; the affinities of the genus doubtful, but probably

belonging to the Cheilodipterince, (Amia, a name used by Gronow and

Poey for Apogon', ix&itf, fish.)

1511. AMIICHTHYS DIAPTERUS (Poey).

Head 4 in total length with caudal
; depth 5

; eye large, 2 in head. D.

XII-I, 22; A. Ill, 8; V. I, 5. Head bluntish. Mouth almost vertical
;

maxillary reaching pupil ;
lower jaw short. Teeth in jaws only, sharp,

curved, and well separated. Opercles entire. Dorsals deeply notched
;

the third dorsal spine highest, more than half depth of body, the last

spine 2 in eye ;
second dorsal low, its height half that of longest dorsal

spine ;
caudal rounded

; pectoral acute. Lateral line parallel with the

back. Scales small, caducous, each one with a central dot. Color uni-

form, the eyes silvery, the vertical fins yellowish. Two specimens, 2

inches long, from the coast of Cuba. (Poey.) Not seen by us. (did,

divided; Ttrepov, fin.)

"Genus ?- diapterut*," POEY, Synopsis, 305, 1861, Cuba.

Amiichthys diapterus, JORDAN, Proc. U. S. Nat. Mus., 1886, 586.

* In view of the doubt attached to the relations of these young fishes, the specific name only
was published by Poey. With his permission, the generic name chosen by Poey was later printed

by Dr. Jordan, the confusion being less if the species has some recognized name.



1114 Bulletin 47, United States National Museum.

487. SPHYR^ENOPS, Gill.

Spliyrsenops, GILL, in POEY, Memorias, n, 349, 1861, (bairdiamis).

Body elongate, slender, covered with small scales. Head elongate ;

snout rather convex
; preopercle rounded, its edge serrate

; opercle with

3 spines, the middle one largest ; eye large ;
mouth large. Villiform teeth

on jaws and voiner. Dorsal fins well separated, the first with 7 spines ;

second dorsal and anal short, the latter with 3 spines ;
caudal forked.

One species known. (Sphyrcena, the Barracuda; &*/>, appearance.)

1512. SPHYRjENOPS BAIRDIANUS, Poey.

Head 3
; depth 5

; eye large, as long as snout, 3 in head. B. 6
;
D.

VII-I, 10; A. Ill, 7; scales about 60. Head depressed above the eye;
mouth very protractile ;

teeth pointed, subequal. Maxillary long and

pointed, reaching posterior border of pupil. Opercular spine strong ;

dorsals about equal in height, the longest spine 2J in head; ventrals

longer than pectorals, which are 2i in head
;
caudal forked ; anal spines

weak. Carmine red
;
a large blue-black spot on the opercle ;

fins red.

Known from a single young specimen taken in deep water off Cuba. (Poey. )

Not seen by us. (Named for Professor Spencer Fullerton Baird.)

Sphyrsenops bairdiamis, POEY, Memorias, n, 350, 1861, Cuba.

488. SCOMBROPS, Temminck & Schlegel.

Scombrops, TEMMINCK & SCHLEGEL, Fauna Japonica, 118, 1842, (cheilodipteraides).

Latebrus, POEY, Memorias, n, 168, 1860, (oculatus).

Body elongate, covered with small, thin, smooth scales
;
lower jaw

longest ;
2 to 4 long canines in upper jaw, a series ofcanines in lower

;
teeth

on palatines ;
bones of head not serrated

; opercle with 2 feeble points.

Eye large. Branchiostegals 7. Dorsals separated, the first of 8 very feeble

spines ;
anal spines 3

;
soft dorsal and anal rather long, of 12 to 14 rays.

Pyloric cceca 6 to 15. (Scomber, mackerel; cty, appearance.)

Subgenus LATEBRUS,* Poey.

1513. SCOMBROPS OCULATUS (Poey).

(ESCOLAR CHINO.)

Head 3
; depth 3|; eye very large, 3 to 3| in head. D. VIII-1, 14

;
A.

Ill, 12
;
scales 45 to 50. Body elongate, the dorsal and ventral outlines

similar
;
mouth very large, the lower jaw projecting ; maxillary extend-

ing beyond pupil, its length 1 in eye. Teeth long, sharp, slender, well

separated, with conical points, t some of them enlarged, forming small

canines
;
12 canines on premaxillary, 2 to 4 on inner edge longer than

*Lalebrw, "etymologic fantastique." (Poey.)
fin Poey's figure the premaxillary canines are represented as distinctly barbed, although

nothing is said of this character in his description. If this character exists, it may define the
subgenus or genus Latebrus, as the teeth in the Japanese Scombrops chilodipteroides are not barbed.
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the others
;
teeth on vomer and palatines compressed, in a single row

;

preopercle entire; opercle with 2 flat points. Dorsals well separated,
the spines slender, the longest about half head. Soft dorsal and anal

similar, concave in outline, the longest ray half head. Caudal forked
;

pectorals and ventrals short, the former If in head; ventrals inserted

under the pectorals. Scales large, caducous, with entire edges; head

scaly except the lips; soft dorsal, anal, and caudal scaly. Air bladder

slender; pyloric cceca 6. Violet brown, paler below. (Poey.) Coast of

Cuba in deep water: reaches a weight of 14 pounds, the general appear-
ance suggesting that of the Barracuda, (oculatiw, big-eyed.)

Latebrus oculattts, POEY, Memoriae, n, 168, with plate, 1860, Cuba.

Scombrops oculatus, GOODE & BEAN, Oceanic Ichthyology, 236, 1895.

489. HYPOCLYDONIA, Goode & Bean.

Hypoclydonia, GOODE & BEAN, Oceanic Ichthyology, 236, 1895, (bella).

Body covered with thin, deciduous, cycloid scales. Entire head scaly,

with the exception of the angle of the preoperculum, but the scales of the

head are deeply embedded in the skin and are covered by minute pores,
so that their outlines are almost entirely concealed. Eye large. Mouth

moderately large ;
the upper jaw slightly protractile. Teeth in the pre-

maxillary minute, in broad bands, which are separated at the sym-

physis ;
mandible with a marked concavity in front on each side of the

symphysis, this concavity being armed with a band of minute teeth
;
4

small canine-like teeth in an irregular group at the symphysis ;
5 addi-

tional canines on the mandible, increasing in size backward and con-

tinued behind by a short, narrow band of minute teeth
;
minute teeth

on the vomer in a triangular patch ; palatine teeth in bands, which are

broadest in front. Anterior nostril small, circular, not tubular; pos-

terior nostril in a long, wedge-shaped slit. Maxillary dilated posteri-

orly. Lower lip well developed, broadly attached to the under surface

of the maxilla. Preoperculum minutely serrated behind and below;

operculum with 2 thin, flat spines. Branchiostegals 7
; gill rakers in

moderate number, rather stout
;
a glandular organ in the upper angle of

the gill opening ;
fins well developed, the spinous dorsal longer than the

second dorsal
;
dorsal with 9, anal with 2, spines ;

ventrals long ;
scales

large, thin, cycloid, deciduous; lateral line high up, with a gradual curve

nearly following outline of back. This genus resembles Scombrops in

form and is closely related to it, but none of the vertical fins is scaly,

the tongue is toothless, and the soft dorsal and anal have few rays, (vno,

below; K^vduv, wave).

1514. HYPOCLYDONIA BELLA, Goode & Bean.

Head 3
; depth 3

; eye 3 in head. D. IX-I, 9
;
A. IV, 7

;
scales 2-29-7.

Snout as long as eye. Maxillary reaching nearly to below middle of

eye, its length of head. Spinous dorsal inserted over origin of pec-

toral
;
the third and longest spine as long as the postorbital part of the

head; interspace between the 2 dorsals very short; longest ray of soft
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dorsal f length of mandible. Anal spines slender. Pectoral as long as

head without the snout. Ventral slightly in advance of origin of peer

toral, the fin nearly as long as pectoral, its length 4 in body. Length
90 millimeters. Colors faded in the types ;

traces of purplish brown on

the upper parts and the head; spinous dorsal with a dark triangular

blotch on its upper portion, extending from the second to the sixth

spine, involving less than half the height of the membrane. Specimens
were obtained by the Albatross from station 2314, at a depth of 159

fathoms
;
from station 2397, at a depth of 280 fathoms

;
from station

2401, at a depth of 142 fathoms
;
from station 2417, at a depth of 95

fathoms
;
from station 2418, at a depth of 90 fathoms

;
from station 2425,

at a depth of 119 fathoms, and from station 2426, in 93 fathoms. (Goode
& Bean.) (bellus, beautiful.)

Hypodydonia bella, GOODE & BEAN, Oceanic Ichthyology, 236, 1895, Gulf Stream. (Type,

No. 44621.)

Family CXLV. CENTROPOMID^E.

(THE ROBALOS.)

This family is thus defined by Professor Gill (Proc. U. S. Nat. Mus.,

1882, 484) :
"
Typical Acanthopterygians with the postorbital portion of the

skull longer than the oculo-rostral
;
the parietals behind the constriction

continuous with the epiotics and transverse laminae arising from the

supraoccipital crest, the three together forming a well differentiated pos-

terior oblong pentagonal or hastiform area
;
the reentering parietal sinus,

with its anterior margin, produced forward nearest the opisthotics ;
the

exoccipitals well developed and contiguous above the foramen magnum ;

the vertebrae in typical number (10 + 14-) and longish; the anterior 2

partly coossified and the first with selliform apophyses extending back-

ward and embracing the second vertebra; the vertebrae mostly with

fovese or pits for the ribs, and only with developed parapophyses for the

posterior (6 to 10) pairs of ribs
;
the second neural spine suberect, and

with laminiform extensions, which embrace the first; the neurapophyses
and neural spines of the other vertebrae depressed at their bases, continuous

with the zygapophyses in front, and slightly curved upward at their tips;

the haemal spines resembling the neural." Subocular laminae produced
behind in a pointed process. External characters are the elongate body,
with elevated back, straight abdomen and angulated base of anal. Scales

ctenoid, varying in size, lateral line conspicuous, extending on the caudal

fin, the tube straight, confined to basal half of the scale. Head depressed,

pike-like, the lower jaw projecting ;
villiform teeth in bands, on jaws,

vorner, and palatines ; tongue smooth. Maxillary broad, truncate behind,
with a strong supplemental bone. Pseudobranchiae present, small. Pre-

opercle with a double ridge, the posterior margin strongly serrated, with

larger spines at the angle ; preorbital and suprascapula serrated ; opercle
without true spines. Gill rakers long. Dorsal fins well separated, the

first with 8 spines, the first and second short, the third and fourth longest;
anal with 3 spines, the second strong, the third longand slender, these fins
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moving in scaly sheaths. Caudal forked. Ventrals large, I, 5, inserted

well behind the pectorals, a scaly process at their base
; pectorals narrow

and rather pointed, the upper rays longer than lower. Branchiostegals
7. Air bladder well developed, simple or with appendages anteriorly.

Species about 15, all American and referred to one genus. They are game
fishes, excellent as food, the habits and character of flesh resembling the

bass, as the common name Robalo * indicates. (Giinther, Cat., I, 80, genus
CentropomusA)

490. CENTROPOMUS, Lac^ped^.

(ROBALOS.)

Centropomm, LAcfiPEDE, Hist. Nat. Poiss., iv, 248, 1802, (lucioperca, undecimalis, etc., restricted to

undecimalis by CUVIEE & VALENCIENNES).

Oxylabrax, BLEEKER, Arch. Neerl. Sc. Ex. Nat., xi, 264, 1876, (undecimalis; the name Ceutropomua

being restricted to lucioperca, the first species mentioned under the generic name Centropomm

by Lacepede).

Macrocephalus (BROWNE) BLEEKER, op. cit., xi, 336, 1876, (undecimalis).

Characters of genus included above, (/c&rpov, spine; nu^a, opercle.)

a. Preorbital entire or very faintly serrated; spines of fins moderate, none more than half head;

lateral line black, with about 70 scales (pores); caudal fin short; air bladder usually

with recurved appendages at its anterior end; anal with 6 soft rays, the last cleft to the

base. Size large.

b. Appendages to air bladder developed; ventral fins yellow in life, the posterior part with-

out dark blotch.

c. Appendages to air bladder very long, 2 to 3 times diameter of eye ;
third anal spine

projecting beyond second. VIRIDIS, 1515.

cc. Appendages to air bladder short, shorter than eye; second anal spine projecting

beyond third. UNDECIMALIS, 1516.

bb. Appendages to air bladder obsolete; second anal spine usually shorter than third, less

than half depth of body; ventrals more or less blackish. NIGRESCENS, 1517.

aa. Preorbital with well-developed retrorse teeth, especially posteriorly; air bladder without

appendages; spines longer. Size comparatively small.

d. Lateral line in a narrow black streak.

e. Scalea moderate or large, 50 to 60 in lateral line; second anal spine very strong;

ventrals more or less dusky; usually broadly tipped with black; anal rays

III, 7, the second spine a little shorter than third.

/. Scales in lateral line 57 to 60; second anal spine very long, 1% to lg in head;

depth of body 3% in length. PEDIMACULA, 1518.

ff. Scales in lateral line 51 or 52; second anal spine 1% in head.

g. Body rather stout, the depth about 3^ in length. GRANDOCULATUS, 1519.

gg. Body more slender, the depth 3% in length. CUVIERI, 1520.

ee. Scales small, about 70 in lateral line; ventrals pale; second anal spine strong, equal

to depth of body; anal rays III, 6. MEXICANXJS, 1521.

dd. Lateral line pale, not in a dark stripe; ventral fins yellowish, without black tip.

h. Scales very small, about 87; sides of body parallel with each other; second anal

spine longer than third, equal to depth of body; anal rays III, 6.

PARALLELUS, 1522.

hh. Scales small, 65; second anal spine very long, about equal to depth of body; third

anal spine same length; angle of preopercle with about 6 long, comb-like

teeth; anal rays III, 7. PECTINATCS, 1623.

* Robalo is the Spanish name of the European bass, Dicentrarchn* (or Morone) labrax.

fDr. Boulenger adds to this group the old world genera, Late* and Psammoperca. These genera
are apparently allied to Centropomm, but in them there are 11 or 12 precaudal vertebrae, 25 in all,

the dorsals ar connected, and there are numerous minor differences.
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hhh. Scales large, 49 to 63 in lateral line; eye moderate, about 6 in head; anal rays III, 6.

i. Second anal spine moderate, about % depth of body, little longer than third;

preopercle with 2 strong teeth; back steeply elevated. TTNIONENSIS, 1524.

ii. Second anal spine extremely long, its length little, if any, less than depth of

body; much longer than third anal spine.

j. Body moderately elongate, the depth 3% to 3% in length.

Jc. Scales before the dorsal small, 16 to 18 in number; maxillary reaching

past front of pupil. Third dorsal spine half head; scales 51.

ARMATUS, 1525.

kk. Scales before dorsal not crowded, 10 to 14 in number; maxillary barely

reaching front of pupil; third dorsal spine not quite half head;

scales 51.

Z. Third dorsal spine less than half head; scales 47 to 50.

BOBALITO, 1526; AFFINIS, 1527.

jj. Body more elongate, the depth 4 in length; second anal spine excessively

long, If times depth of body; scales 53. ENSIFEEUS, 1528.

1515. CENTROPOMUS VIRIDIS, Lockington.

(ROBALO.)

Head 3; depth 4; eye 7i in head. D. VIII-I, 10; A. Ill, 6; scales

9-75-15, pores 71. Snout 3i in head, including subopercular flap ;
18

scales before dorsal
; gill rakers 4 -}- 9- Preorbital faintly serrate, becom-

ing entire with age. Subopercular flap extending to within 4 to 6 scales

of front of dorsal. Maxillary 2f in head, extending to below middle of

eye. Preopercle strongly serrate, with coarser teeth at the angle. Body
robust, the sides not flattened. Dorsal'spines moderate, the third longest,

2 to 2^ in head
;
second anal spine not reaching tip of third, its length 2$

in head, quite variable, proportionately longest in the young. Ventral 2

in head, reaching more than halfway to anal
;
caudal shortish, H in

head; pectoral 2^ in head. Air bladder large, with 2 recurved appen-

dages anteriorly, each 2 or 3 times diameter of eye. Back greenish, sides

dull silvery, the upper fins dusky, the lower paler ;
ventrals plain yellow-

ish, scarcely dotted with dusky ;
no yellow on other fins

;
lateral line

black
;
some dusky at base of pectoral and behind second anal spine.

Length 2 to 4 feet. Pacific Coast of Mexico
; very common from the Gulf

of California to Panama; a valuable food-fish, in all respects similar to

Centropomus nndecimalis. The only differences we find are the larger
size of the appendages to the air bladder and the greater length
of the third dorsal spine. Here described from a specimen from Mazatlan.

(viridis, green.)

Centropomus viridis, LOCKINGTON, Proc. Gal. Ac. Sci., vn, 1876 (1877), 110, off Asuncion Island,

Lower California. (Coll. W. J. FISHER.)

1516. CENTROPOMUS TJNDECIMALIS (Bloch).

(ROBALO ; SNOOK; BROCKET DE MER.)

Head 2 to 3; depth 4 to 4; eye 7* in head. D. VIII-I, 10; A. Ill, 6j
scales 9-75 to 80-15 to 17, pores 60 to 70

;
snout 3

; gill rakers 4 -f 9
;
18

scales before dorsal. Body robust, the sides little compressed, the back
not much elevated. Preorbital faintly serrated

; subopercular flap extend-

ing to within 4 to 6 scales of origin of dorsal. Maxillary extending to
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below middle of orbit, 21? in head. Dorsal spines of moderate strength,
the third longest, about half as long as head

;
second anal spine more or

less longer than third, 2 to 2 in head, the spines variable in length,

longer in the young. Ventrals 2 in head
; pectoral 2 in head

;
caudal

shortish, 1^ in head, reaching more than halfway to anal. Air bladder

with a pair of shortish appendages anteriorly, these about as long as eye.
Color olive green, the sides dull silvery ;

dorsal fins blackish
;
lateral line

black
;

ventrals pale yellowish, rarely dotted with black
;

blackish

shades behind second dorsal spine. Length 2 to 4 feet. The largest, most

abundant, and much the most important species of the genus. Common
on sandy shores throughout the West Indies, from the coast of Texas

to Surinam or beyond. An excellent food-fish with delicate white flaky

flesh, like that of the striped bass (Eoccus lineatm). Here described from

specimens from Havana, (undecim, eleven, the soft dorsal with eleven

rays.)

Scisenaundedmalis, BLOCK, Ichthyol., vi, 60, pi. 303, 1792, Jamaica.

Centropomus undecimradiatus, LACPEDE, Hist. Nat. Poiss., iv, 268, 1802, after BLOCE.

Perca loubina, LACPEDE, Hist. Nat. Poiss., iv, 397, 1802, Cayenne.

Sphyriena aureoviridis, LACEPEDE, Hist. Nat. Poiss., v, 324, 1803, Martinique.

Centropomus appendiculalus, POEY, Memorias, n, 119, 1860, Havana andCienfuegos.

Centropomus undecimalis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 102, 1828 ; VAILLANT &

BOCOURT, Miss. Sci. Mex., iv, 17, 1875
; GUNTHER, Cat., i, 79; JORDAN & GILBERT, Synopsis,

528
; BOULENGER, Cat., i, 367.

1517. CENTROPOMUS NIGRESCENS, Gtinther.

(ROBALO PRIETO.)

Head 2 to 2 ; depth 4 to 4fc; eye 7 to 9 in head. D. VIII-I, 10; A.

Ill, 6; scales 10-73 to 78-19, pores 70. Gill rakers 4 + 9. Body robust,

the flanks not compressed. Preorbital very faintly serrated
; subopercu-

lar flap reaching to within 5 scales of origin of dorsal fin. Maxillary

extending a little beyond middle of orbit, 2f in head. Dorsal spines not

very strong, much as in Centropomus undecimalis, third and fourth

equal in length, 2 to 2| in head
;
second anal spine rather shorter than

third, barely head
;
ventral 2& in head, reaching scarcely more than i

distance of its base from anal. Pectoral 2i in head. Caudal shortish.

Air bladder without appendages anteriorly. Dusky olive, sides silvery ;

dusky shades on opercle and base of pectoral; ventrals largely black;

upper fins dusky ;
lateral line black. Length 2 to 3 feet. Pacific Coast

of Tropical America ; generally common from Mazatlan to Panama
;
a food

fish of some importance, rather smaller in size than Centropomus viridis.

Here described from a specimen from Mazatlan. (nigrescens, blackish.)

Centropomus nigrescem, GUNTHER, Fishes Central America, 407, 1869, Chiapas; VAILLANT &

BOCOUHT, Miss. Sci. Mex., 20, 1875.

1618. CENTROPOMUS PEDIMACULA, Poey.

(CONSTANTINO DE LAS ALETAS PRIETAS; ROBALITO DE LAS ALETAS PRIETAS.)-

Head 2 ; depth 3f to 3| ; eye 5 in head. D. VIII-I, 10
;
A. Ill, 7

;
scales

8-55 to 58-11, pores 55
;
21 scales before dorsal

; gill rakers 5 + 13. Body
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deep, compressed, with flattened parallel sides, Preorbital sharply ser-

rate; preopercle very sharply serrate, the teeth at the angle longer; 4

spinules on the humeral plate ; subopercular flap ending 6 scales before

dorsal fin. Maxillary nearly reaching front of pupil, 2f in head. Dorsal

spines strong, the second a little shorter than third, the third 1| in head;

second anal spine very long and straight, 1 to \\ in head (in Pacific Coast

specimens, var. medius, Giinther, this spine is somewhat curved, a little

shorter so far as known, than in Atlantic specimens, var. pedimacula,l$ to li

in head) ;
caudal fin deeply forked, the lobes pointed, H in head; ventral 1|

in head, reaching more than halfway to anal
; pectoral shortish, 2 in head.

Air bladder simple. Lateral line black. Dark olive, the sides bright silvery;

ventral pale yellow, tipped with black
;
some yellow on anal, with black

behind the spines ; upper fins dusky ; pectoral colorless, a little dusky at

its base. Length 15 inches. Both coasts of tropical America; very com-

mon in Cuba, Jamaica, and south to Brazil, and also on the west coast

from Mazatlan to Panama
;
a food-fish of some importance- Except that

the second anal spine is a little shorter and more curved in Pacific

examples (Centropomus medius, Giinther), we find no difference between

these and the typical pedimacula. On both coasts the species enters the

rivers. Here described from specimens from Havana and Mazatlan. (pes,

foot; macula, spot.)

Cenlropomus pedimacula, POEY, Memorias, u, 122, 1860, Havana and Cienfuegos; VAILLANT &

BOCOUUT, Miss. Sci. Mex., 29, 1875; BOULENGER, Cat., i, 371.

Centropomus medius, GUNTHER, Trans. Zob'l. Soc. Lond., 1864, 144, Chiapam (Coll. Osbert

Salvin.)

1519. CENTROPOMUS GRANDOCTJLATUS, Jenkins & Eyermann.

Head 2| ; depth 3f to 3f . D. VII-I, 10
;
A. Ill, 7

;
scales 8-52 to 54-13,

23 to 26 before dorsal. Body moderately elongate, somewhat compressed,
but not flat-sided, the back elevated, the belly straight ; nape convex;
snout projecting, the profile behind it concave; maxillary 2f in head,

reaching front of pupil ;
snout 3| to 3 * in head. Lower jaw strongly

projecting ; eye 51 in head
; preorbital with rathar small retrorse serrse

posteriorly ; preopercle with sharp, distinct teeth on posterior limb, 2 to

4 enlarged teeth at the angle ;
moderate teeth below

; suprascapula with

5 spines ; opercular flap ending about 6 scales before dorsal, the scales before

dorsal being much reduced in size. Scales of body large. Dorsal spine

strong, the third much longest and strongest, 1| in head, fourth slenderer

and shorter; second anal spine very strong, straight, If in head, shorter

than the very slender third spine ;
caudal well forked, ly to li in head

; pec-
toral If; ventral If. Color pale greenish, silvery below, the lateral line

black and conspicuous, becoming straight under last dorsal spine ; upper
fins slightly dusky ;

ventrals pale or with a few dusky specks near tip ;

a little dusky behind second anal spine. Pacific Coast of Mexico Here
described from two specimens, 1534 (L. S. Jr. Univ. Mus.), 15 inches long,
and 201 (L. S. Jr. Univ. Mus.) 14 inches long, both taken by Dr. Gilbert

* Not 3.7, as stated in the original description,
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(Albatross Exp.) in San Juan Lagoon, on the west coast of Mexico. The

larger specimen is much deeper in body than the other, and both differ

somewhat from the two specimens from Guaymas, the original types.
This species is very close to Centropomus pedimacula, but its scales are

larger in all the four known specimens than in any of the latter we have
seen, (grandis, great ; oculus, eye.)

Centropomus yrandoculatm,* JENKINS <fe EVERMANN, Proc. U. S. Nat. Mus., 1888, 139, Guaymas.
(Type, No. 39630. Coll. Jenkins & Evermann.)

1520. CENTROPOMUS CUYIERI, Bocourt.

Head 3; depth 3f; eye 5. D. VIII-I, 10; A. Ill, 7; scales 9-51-14.

Maxillary reaching first third of eye ; preopercle with 2 short spines at

the angle, with smaller ones above and below. Third dorsal spine high,
about half head

;
second anal spine long, but shorter than third, not

quite equal to greatest depth of body. Air bladder simple. Olivaceous
;

sides silvery ;
lateral line black

;
ventrals dusky at tip. Length 8 inches.

Haiti. (Vaillant & Bocourt.) Not seen by us. Apparently very close

to Centropomus pedimacula, but the scales apparently larger. Dr. Boulen-

ger refers the species to the synonymy of Centropomus pedimacula.

(Named for Georges Leopold Dagobert Cuvier.)

Centropomus cuvieri, BOCOURT, Ann. Sc. Nat. Paris, 1868, 91, Haiti; VAILLANT & BOCOURT, Miss.

Sci. Hex., 26, 1875, with plate.

1521. CENTROPOMUS MEXICANUS,f Bocourt.

Head 2f; depth 4; eye 4. D. VIII-I, 10; A. Ill, 6; scales 11-69-16.

Flanks compressed, parallel with each other; ventral outline nearly

straight, with an angle at the anal. Suborbital with 5 or 6 sharp teeth
;

preopercle with 2 teeth, larger than the others
; opercular lobe reaching

front of dorsal. Dorsal spines high, the third longest, 1? in depth of

body; second anal spine very long, much longer than third, equal to

* The following is a description of the Guaymas types, slightly condensed from the origiaal:
Head 2%; depth 3f . D. VII-I, 10; A. Ill, 7; scales 8-52-10, 21 in front of the dorsal. Allied

to Centropomus pedimacula; the body compressed, the belly straight, the back somewhat elevated;
profile concave; nuchal region convex; maxillary reaching a vertical line through the pupil, 3
in head; snout 3l

/t to 3 in head; eye large, 5 in head; preorbital with small serrae on the pos-
terior portion, directed backward; preopercle with nearly equal, distinct teeth on the vertical

limb; a series of graduated teeth on the horizontal limb; a strong spine at the angle, and a
strong spine next above the angle, sometimes bifid; 2 flat spines at the angle of the anterior

ridge; suprascapula with 4 strong spines; opercular flap about reaching the vertical from the
front of the dorsal. Gill rakers 6 + 16, the longest as long as pupil. Dorsal spines strong, the
third being the highest and strongest, If in head; the fourth but little shorter, but more slen-

der, their tips, when depressed, scarcely reaching tips of ventrals; insertion of first dorsal spine
midway between tip of snout and last ray of second dorsal; fourth dorsal spine 2 in head;
second anal spine very strong, straight in one specimen, slightly curved in another, 1% in head;
third anal spine a little longer, but much more slender than the second anal and longer than
the third dorsal; caudal well forked; pectoral small, 2 in head, much smallerthan the ventrals;
ventrals with a strong spine; the spine nearly as long as the pectoral fin; soft rays of ventral as

long as third dorsal spine. Scales large on the sides; crowded in front of the dorsal. Color
white below; dusky above the lateral line, which is black and conspicuous; scales on back and
sides covered with numerous punctulations; first dorsal somewhat dusky, second lighter, colora-

tion of both due to fine punctulations; a large black blotch on the tips of the ventrals and anal;
membrane between second and third anal spines black. Jenkins & Evermann.

fDr. Boulenger refers this species to the synonymy of Centropomus parallelm. This determina-
tion may be correct, but from Bocourt's description it would appear that Cenlropomus mexicamis
had a dark lateral line and larger scales than C. parallelus,

P. N. A. 72
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depth of body, If in head. Air bladder simple. Color olivaceous,

whitish below, lateral line blackish
;
ventrals not black. Length 7 inches .

Coasts of Mexico
;
recorded from the Coast of the Gulf of Mexico

;
also

reported from the State of Oaxaca
;
the exact locality not known. ( Vail-

lant & Bocourt.) Not seen by us. Recorded by Steindachner from

Bahia.

Centropomus mexicanus, BOCOURT, Ann. Sc. Nat. Paris, 1868, 90, Gulf of Mexico; VAILLANT &

BOCOURT, Miss. Sci. Mex., 23, 1875, with plate.

1522. CENTROPOMUS PABALLELUS, Poey.

Head 2; depth 3f ; eye small, 5. D. VIII-I, 10
;
A. Ill, 6? scales 85 to

90. Body moderately elongate, compressed so that the two sides of the

body are parallel ;
an angle at front of anal. Mouth small

; maxillary
not quite reaching middle of eye. Subopercular flap reaching front of

dorsal. Dorsal spines feeble, the longest 2 in head. Lateral line not

black
;
12 scales between second dorsal and lateral line. Serrations of

preopercle directed slightly upward ;
2 or 3 much stronger spines at the

angle ;
suborbital toothed. Length of second anal spine equal to depth

of body ;
third spine much shorter and very slender. Air bladder simple.

Greenish above, sides silvery, with bright reflections ; faint pale streaks

along the rows of scales
;
ventrals and anal tipped with orange brown.

A small species, rarely more than a foot long, found on the coasts of Cuba,

entering lakes and streams. (Poey.) Also recorded from San Domingo,
Jamaica, Barbados, and Rio Chagres, Guiana, Pernambuco, and Bahia.

(TropaAA^of, parallelus, parallel, the form being
"
slab-sided.")

Centropomus parallelus, POEY, Memorias, u, 120, 1860, Havana and Cienfuegos ; GUNTHER,
Fishes Central Amer., 407, 1869; BOULENGER, Cat., i, 369.

1523. CENTROPOMUS PECTINATUS, Poey.

Head 2|; depth 3f; eye 6. D. VIII-I, 10; A. Ill, 7; scales 68. Body
moderately elongate, compressed, with an angle at front of anal. Mouth
small. Maxillary reaching anterior third of eye ; angle of preopercle
with about 6 long spines, slender and close-set, like the teeth of a comb

;

preorbital sharply serrate behind
;
second or third dorsal spine longest,

If in head; second anal spine as long as depth of body, liin head
;
third

slightly longer, but very slender. Air bladder simple. Plumbeous above,
sides and belly white

;
center of each scale bluish, thus forming faint

lines; fins greenish; lower lobe of caudal yellow. A small species

(Poey; Boulenger), rarely more than a foot long, found on the coasts of

Cuba, entering the lakes and rivers. Also recorded by Boulenger from
San Domingo and Pernambuco. (pectinatus, comb-toothed.)

Centropomus pectinatus, POET, Memorias, n, 122, 1860, Havana and Cienfuegos; BOULENGER,
Cat., i, 368.

1524. CENTROPOMUS UNIONENSIS, Bocourt.

Head 2f; depth 3i; eye small, 6. D. VIII-I, 9; A. 111,6; scales

8-49-12. Body robust, back steeply elevated
;
base of anal angulated.
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Profile more concave than in other species. Snout long, about 3 in head;

maxillary not reaching middle of eye. Preopercle with 2 very strong

teeth, other serrations very weak. Dorsal spines moderate, the longest
not quite half head

;
anal spines long, the second $- depth of body, about

half head, but little longer than third. Air bladder simple. Olivaceous,
with faint streaks along the scales

; upper fins brownish, ventrals pale ;

lateral line pale. Pacific coast of Central America; rather common at

Panama; not recorded from Mazatlau; closely related to Centropomus
armatiis and to C. ensiferus, but apparently distinct from both. (From La
Union.)

Centropomus unionensis, BOCOURT, Ann. Sc. Nat. Paris, 1868, 90, La Union, San Salvador;
VAILLANT & BOCOURT, Miss. Sci. Mex., 1875, 37; BOULENGER, Cat., i, 370.

1525. CENTROPOMUS ARMATUS, Gill.

Head 2$ ; depth 3| to 3|. D. VIII-I, 10
;
A. Ill, 6

;
scales 7-51-14, 10 to

14 scales before dorsal. Preorbital serrated in its hinder half; suboper-
culum produced into a long flap, which extends beyond the vertical from

the origin of the dorsal fin. Premaxillary scarcely extending to below
middle of orbit. Dorsal spines of moderate strength, the third longest,
half as long as head

;
second anal spine exceedingly strong, much

stronger than third and longer than third dorsal spine ;
ventral fin

scarcely more than - of distance of its base from anal. Air bladder

simple. Silvery ;
dorsal fins, a blotch on the opercle, and the membrane

between the anal spines blackish
;

lateral line not black. Length about

a foot. Pacific coast of Central America, common from Chiapas to Pan-

ama. Dr. Boulenger refers this species, with its allies, robalito and affinis,

to the synonymy of Centropomus ensiferus. Our Atlantic Coast material

shows that ensiferus and affinis are very close to each other and doubt-

fully distinct from robalito, but certainly distinct from armatus. It is

probable that robalito and affinis should be united with ensiferus.

(armatus, armed.)

Centropomus armatus, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 163, Panama; GUNTHER, Fishes

Central Amer., 408, 1869; VAILLANT & BOCOURT, Miss. Sci. Mex., 34, 1875.

1526. CENTROPOMUS ROBALITO, Jordan & Gilbert.

(CONSTANTINO ;
ROBALITO DE LAS ALETAS AMARIDLAS.)

Head (with opercular flap) 2f in length; depth 3|. D. VIII-I, 10; A.

Ill, 6; scales 5-51-9; scales large, those in front of dorsal not crowded,
10 to 14 in number

;
5 series between lateral line and front of spinous dorsal.

Body comparatively elongate, the back little elevated
; profile from snout

to base of dorsal more nearly straight than in most of the species; upper
outline of head somewhat concave

;
nuchal region little gibbous. Mouth

smaller than in C. armatus, the maxillary barely reaching the vertical

line from front of pupil (in C. armatiis of the same size reaching past

front of pupil), the gape contained nearly 3 times in length of head;
snout long, longer than in C, armatus, 3i in head; eye moderate, a little
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more than half length of snout
; preorbital with strong retrorse seme.

Top of head narrower than in C. armatus and more strongly ridged;

the two interior ridges on the interorbital space separated by a space

little wider than the nostril, coalescing opposite the nostrils and forming
a single ridge for a little distance forward to near the base of the spines

of the premaxillary. Preopercle with rather distant teeth of nearly

equal size on the entire length of its vertical margin ;
similar teeth on

the horizontal part, growing larger backward; about 2 teeth at the

angle much longer and stronger than the others
; suprascapula with 5

or 6 strong teeth
; subopercular flap reaching about to front of spinous

dorsal. Gill rakers long, about f diameter of orbit. Dorsal spines high
and rather strong, but distinctly slenderer and more flexible than in

C. armatus, their tips when depressed reaching considerably farther back

than the tips of the pectorals or ventrals; third spine longest, a little

less than half length of head
;
fourth spine but little shorter than third

;

insertion of first dorsal spine a trifle nearer last ray of second dorsal

than tip of snout
;
second anal spine very long and strong and straight or

more or less curved, its length and form very variable, its tip about

reaching base of caudal
;
much longer than third dorsal spine or than

third anal spine, and about 1 in length of head
;
third anal spine about

equal to first soft ray ;
caudal fin well forked

;
ventral fins long, reaching

in most cases scarcely to the vent
; pectorals about equaling ventrals, If

in length of head, not reaching tips of ventrals. Vent about midway
between base of ventrals and middle of base of anal. Color bluish,

olivaceous, silvery white below
;
lateral line pale ;

membrane of anterior

dorsal spines and of second and third anal spines blackish; pectorals and
soft parts of vertical fins somewhat dusky ;

ventral plain bright yellow;
anal with more or less of bright yellow. Length about 1 foot. Pacific

coast of Mexico from Mazatlan to Panama; generally common, espec-

ially about Mazatlan, where it enters the streams in abundance. Proba-

bly not distinct from C. ensiferus. (Robalito, the vernacular name;
diminutive of Robalo.)

Ceniropomus robalito, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1881, 462, Mazatlan
;
Aca-

pulco. (Types, Nos. 28102, 28132, 28150, etc. Coll. Gilbert.)

1527. CENTROPOMUS AFFINIS, Steindachner.

Head 2| ; depth 3i ; eye large, 4 in head. D. VIII-I, 10; A. Ill, 6;

scales 7-46-11 (Vaillant), 7-47 to 50-10 or 11 (Steindachner). Snout

depressed, its profile a little concave
;
back not much elevated

;
sides

compressed, parallel ;
line of belly straight. Maxillary reaching to first

third of eye ; suborbital with 5 or 6 small teeth
; preopercle with 2 large

triangular teeth at angle, the other teeth strong; subopercular flap

reaching base of first dorsal spine. Scales large, those before dorsal

small. Suprascapula with 4 teeth. Ventral reaching more than half

way to anal; pectoral If in head; third dorsal spine If in depth of body,
about 2^-in head; second anal spine notably longer than third, its length
If in head, -^ greater than depth of body ;

caudal a little shorter than
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head. Coloration olive
;

sides silvery ;
black shades on vertical fins,

especially behind anal spines. Lateral line brown; ventrals pale. (Vail-
lant & Bocourt.) Coast of Brazil, north to Belize; evidently very close

to Centropomns ensiferus, to which Dr. Bonlenger refers it. (affinis, related,
to Centropomus undecimalia.)

Centropomns affinis, STEINDACHNER, Ichth. Notizen, i, pi. 1, fig. 1, 18G4, Rio Janeiro and

Cajutuba, Brazil; Demerara, (Coll. Johann Natterer); VAILLANT & BOCOURT, Miss. Sci.

Mex., 31, pi. 1, fig 1.

Centropomns sealer, BOCOURT, Ann. Sci. Nat., 5 Ser., ix, 90, 1868, marshes of Belize. (Coll.

Bocourt).

1528. CENTROPOMUS ENSIFERUS, Poey.

Head 2$; depth 4; eye 6Hn head. D.VIII-I,10; A. Ill, 6; scales 7-53-11,

pores 48. Preorbital coarsely serrated
; subopercular flap extending to

vertical from origin of dorsal. Maxillary scarcely extending to below
middle of orbit. Dorsal spines of moderate strength, the third and
fourth longest, as long as head

;
second anal spine exceedingly strong,

much stronger than third, 1| times depth of body, much longer than
dorsal spines ;

ventral somewhat more than i the distance of its base

from anal. Silvery; dorsal fin, a blotch on the opercle, and the mem-
brane between the anal spines blackish

;
lateral line not black. Air

bladder simple. Length about a foot. West Indies; generally common
from Cuba to Surinam

;
also found on the Pacific Coast, if C. robalito is

the same, which is not unlikely, (ensis, sword ; fero, I bear.)

Centropomus ensiferus, POEY, Memorias, n, 122, 1860, Havana; GUNTHER, Fishes Central Amer.,

408, 1869; BOULENGER, Cat., i, 369.

f Centropomus brevis,* GATHER, Proc. Zool. Soc. Lond., 1864, 144, locality unknown.

For the sake of completeness, we add the description of the only remain-

ing species of this genus which is known to us f

Centropomus constantinus, Jordan & Starks, new species. Head 2;
depth 3i ; eye 5 in head

;
snout 3

;
interorbital f eye ;

D. VIII-I, 10
;

A. Ill, 6; scales 10-67-13. Posterior half of preorbital rather strongly
retrorse-serrate

;
anterior portion entire; maxillary extending to below

the middle of orbit, 2 in head
; subopercular flap extending nearly to

within 4 scales of the vertical from the origin of dorsal. Gill rakers
4 -f- 9

;
21 series of scales before first dorsal. Third and fourth dorsal

spines equal, about half as long as head; second anal spine longer and
much stronger than third, 1| in head

;
third longer than soft rays ;

ven-
trals long, li in head, nearly reaching vent, their length not quite equal
to distance from their tips to anal. Air bladder with very short, blunt
anterior appendages, which are not more than half the length of the

pupil. Pectorals 2 in head
;
caudal short, with roundish lobes, 2 in

head. Olive; sides silvery; lateral line dusky; head pale; ventrals

pale; tips of dorsal and membrane behind anal spines blackish. Allied

* Centropomus brevis, Gunther : Head 2%; depth 3%. D. VIII-I, 10; A. Ill, 6; scales 8-50-X.

Maxillary reaching to middle of eye; suborbital strongly toothed; lobe of subopercle reaching
beyond front of dorsal. Vent much nearer anal than ventrals. Dorsal spines strong, the third

equal to distance from chin to posterior border of eye; second anal spiue strong, 1% in head,
greater than depth of body; third anal spine much shorter. Air bladder simple. Lateral line

pale; lower fins pale Locality unknown. (Gunther.) This may be a species distinct from

Centropomus ensiferus. having deeper body and smaller scales. Its validity is, however, very
doubtful. Dr. .Boulenger, who has examined its type, as well as specimens certainly refer-

able to robalito (Presidio, Forrer), to armalus (Panama, Salvin), and ensiferus (Jamaica), regards
them all as identical. C. armatus ia certainly valid, but the others may all be identical with

ensiferut.
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to C. mexicanus, but the dorsal spines more slender and shorter and the

body deeper. Known from 3 specimens collected at Bahia, Brazil, by
the Albatross. The one here described is 8i inches long and numbered
1633 on the register of Stanford University. Two others are in the U. S.

National Museum, numbered 43289. (Constantino, a Spanish vernacular
name of the smaller Rolalos or Eobalitos. ^

Family CXLVI. SERRANIDJE.

(THE SEA BASS.)

Body oblong, more or less compressed, covered with adherent scales of

moderate 01 small size, which are usually but not always ctenoid
;
dorsal

and ventral outlines usually not perfectly corresponding. Mouth moder-
ate or large, not very oblique, the premaxillary protractile and the broad

maxillary usually not slipping for its whole length into a sheath formed

by the preorbital, which is usually narrow. Supplemental maxillary

present or absent. Teeth all conical or pointed, in bands, present on

jaws, vomer and palatines. Gill rakers long or short, usually stiff, armed
with teeth. Gills 4, a long slit behind the fourth. Pseudobranchiae

present, large. Lower pharyngeals rather narrow, with pointed teeth,

separate (except in Centrogenys). Gill membranes separate, free from the

isthmus. Branchiostegals normally 1 (occasionally 6). Cheeks and

opercles always scaly ; preopercle with its margin more or less serrate,

rarely entire
;
the opercles usually ending in one or two flat spine-like

points. Nostrils double. Lateral line single, not extending on the cau-

dal fin. Skull without cranial spines and usually without well-developed
cavernous structure. No suborbitalstay. Post-temporal normal. Second
suborbital with an internal lamina supporting the globe of the eye ;

entopterygoid present ;
all or most of the ribs inserted on the transverse

processes when these are developed; anterior vertebrae without trans-

verse processes. Dorsal spines usually stiff, 2 to 15 in number
;
soft dor-

sal with 10 to 30 rays ;
anal fin rather short, its soft rays 7 to 12, its spines,

if present, always 3, in certain genera ( Grammislince, Ryptidnce) altogether
wanting. Ventrals thoracic, usually I, 5 (I, 4, in Plesiopince), normally
developed, without distinct axillary scale. Pectorals well developed,
with narrow base, the rays branched. Caudal peduncle stout, the fin

variously formed. Vertebras typically 10 + 14= 24, the number some-
times increased, never more than 35.* Air bladder present, usually small,

* The following account of the numbers of vertebrae is taken from Dr. Boulenger's Catalogue
of Teleostean Fishes; the nomenclature of certain species is changed to agree with that of the
the present work:

Percichthys trucha 15+ 20= 35
Percichthys pocha _ 14 + 19= 33
Percilia gillissii 13 + 22= 35
Lateolabraxjaponicus 17 + 18= 35
Niphon spinosus 14 + 17= 31
Morone americana 12 + 13= 25
Roccus chrysops 12 + 13= 25
Dicentrarchus labrax 12 + 13= 25
Percalates colonorum 11 + 14= 25
Ctenolates ambiguus 11 + 15= 26
Siniperca chuatsi 13 + 15= 28
Acanthistiua pictus 10 + 16= 26

Acanthistius serratus 10 + 16= 26

Hemilutjanus macrophthal-
mus 10 + 15= 25

Centrogenys vaigiensis 11 + 14= 25

Polyprion americanus 13 + 14= 27

Polyprion prognathus 14 + 13= 27

Oligorus macquariensis 16 + 19= 35

Aulacocephalus temminckii 10 + 14= 24

Plectropoma maculatum 10 + 14= 24
Variola louti 10 + 14= 24
Bodianus guttatus 10 + 14= 24
Bodianus punctatus 10+ 14= 24
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and adherent to the wall ofthe abdomen. Stomach cascal, with few or many
pyloric appendages ;

intestines short, as is usual in carnivorous fishes.

Genera 60 to 70. Species about 400.t Carnivorous fishes, chiefly marine,
and found in all warm seas; several genera found in fresh waters. As
here understood, the Serranidce comprise the most of the family of Per-

cid<t' as understood by Giinther and others, exclusive of those with imper-
fect pseudobranchiae, those with one or two anal spines, those with the

number of vertebrae increased, those in which the whole length of the

maxillary slips under the preorbital, and those with the anal fin many
rayed, and the cranium shortened behind. As here understood, the

Serranidce are essentially equivalent to the Serranince and Grammistinas

of Boulenger's Catalogue. Even after these eliminations, the family is

considerably varied. (Percidce, part, Giinther, Cat., I, 61-220.)

I. Anal spines 3, well developed.

a. Dorsal fins 2; vertebra? 25 to 36, 11 lo 15 in precaudal portion.

MORONIN^E:

b. Maxillary without supplemental bone; teeth all pointed; pectoral unsymmetrical, its

upper' rays longest; dorsal (in our genera) X-14; skull without cavernous struc-

ture; preopercle strongly serrate; caudal fin forked; tongue with teeth; ventral

fins inserted behind axil of pectorals; teeth all alike, usually villifonn, without

canines; preorbital narrow; lateral line normal, straight, or bent upward at base;

preopercle serrate; gill rakers moderately long and slender; species generally of

large size, and silvery-olive coloration, mostly inhabiting fresh or brackish waters.

Preopercle without antrorse spines on its lower limb.

e. Dorsal fins separate; spines of fius weak; anal rays III, 12, the spines graduated;

lower jaw projecting; base of tongue with teeth. Roccus, 491.

cc. Dorsal fins joined; spines of fins strong; anal rays III, 9, the spines not gradu-

ated; jaws subequal; base of tongue toothless. MORONE, 492.

an. Dorsal fin single, sometimes deeply divided.

d. Maxillary with a distinct supplemental bone (rarely obscured by the skin); dorsal

usually divided or deeply notched.

e. Inner teeth of jaws not depressible or hinged.

LIOPROPOMIN.S::

/. Soft dorsal longer than spinous part; dorsal deeply divided, the spines 6 to 9 in

number; preopercle entire; vertebras 10 + 14= 24; lateral line arched

anteriorly.

g. Dorsal spines 9; caudal lunate. LIOPROPOMA, 493.

gg. Dorsal spines 6; caudal truncate. CHORISTISTIUM, 494.

Bodianug taeniops 10 + 14 = 24

Epinephelus areolatus 10 + 14 = 24

Epinephelus striatus 10 + 14= 24

Epinephelus fasciatus 10 + 14=24
Epinephelus tauvina 10 + 14 = 24

rromicropsguttatus 10 + 14= 24

AlphesteH afer 10 + 14= 24

Mycteroperca bonaci 10 + 14= 24

Anyperodon leucogrammi-
cns 10 + 14= 24

Paranthias furcifor 10'+ 14= 24

Parolabrax humeralis 10 + 14= 24

Serranus cabrilla 10 + 14= 24

Serranus scriba 10 + 14= 24
Gilbertiasemicincta 10 + 17 = 27

Csesioperca lepidoptera 10 + 16= 2

Caprodon longimanus 10 + 16= 26
Holanthias borbonius 10 + 16= 26
Anthiassacer 10 + 16= 26
Plectranthias anthioides 10 + 16= 26

Callanthiaspeloritanus 11 + 13 =24
Paraplesiops meleagris 10 + 16= 26

Plesiops nigricans 10 + 15 = 25

Rypticus saponaceus 10 + 14 = 24

f A review of the genera and species of Serranidee found in the waters of America and Europe,
by David Starr Jordan and Carl II. Eigenmann, was published in Bulletin vm of the U. S. Fish ,

Commission, 1888 (1890), 329-433, plates 60 to 69. In that paper may be found full synonymy
of all the genera and species. A most excellent account is given inBouleuger's Catalogue of
Teleostean Fishes, Vol. i, just published as these pages are going through the press.
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ff. Soft dorsal shorter than spinous part; vertebras more than 24 (25 to 36); head

without rugose dermal ossifications.

h. Teeth all villiform, without canines; soft dorsal with 10 to 12 rays.

i. Head not armed with spinigerous ridges; preopercle moderately ser-

rate, sometimes becoming entire with age; dorsal fin deeply

notched, the last spines much shorter than the middle ones;
scales rugose; soft dorsal scaly; dorsal spines 11; tongue tooth-

less; forehead broad, flattish; snout, preorbital, and jaws naked;
caudal subtruncate; preopercle finely serrate, becoming entire

with age; gill rakers very strong; pyloric coeca few (about 7);

pectoral obtusely pointed; ventral inserted a little before axil of

pectoral; vertebrae 26. STEREOLEPIS, 495.

it. Head armed with rough spinigerous crests, there being spinous pro-

jections above the eyes and a rough, bony ridge on the opercle,

with others on the post-temporal; dorsal fin low, continuous;

tongue with teeth; dorsal spines 11 or 12; soft dorsal scaly; caudal

rounded; ventral not inserted before axil of pectoral; pyloric

coeca numerous (about 70) ;
vertebrae 27. POLYPRION, 496.

EPINEPHELIN^;:

ee. Inner teeth of jaws depressible or hinged; canine teeth more or less distinct, in

front of each jaw; scales small, firm, the top of head more or less scaly;

lateral line running low (except in Goniopleclrus, etc.) ; supraoccipital crest

usually more or less encroaching on the top of the skull, so as to leave no dis-

tinct smooth area at the vertex (except in Variola); temporal crests usually

distinct; gill rakers various, generally small and short. Dorsal rays VIII to

XIV, 12 to 20, the number of spines usually not 10; anal rays III, 7 to III, 12;

ventral fins inserted more or less behind axil of pectorals; head unarmed,

except for the opercular spines and the serrae on the preopercle; soft dorsal

scaly; scales of lateral line usually triangular and cycloid; vertebra; almost

always 10 + 14= 24, rarely 26 or 27. Chiefly shore fishes, often of large size;

all of them, so far as known, bisexual.

j. Pectoral unsymmetrical, its upper rays longest; dorsal spines 8; plectroid spine

on preopercle single, very strong; a strong canine on middle of side of

lower jaw; opercle with a long, knife-shaped spine; body rather deep;

lateral line running high; jaws naked; scales small, firm, and rough; cau-

dal rounded; soft dorsal rather short, of 12 or 13 rays.

GONIOPLECTRUS, 497.

jj. Pectoral rounded, symmetrical, its middle rays longest; canines usually dis-

tinct, in front of 1 or both jaws.

Jc. Frontals* with a transverse ridge on posterior part in front of the supra-

occipital connecting the parietal crests; frontal bones without processes

or longitudinal ridges on the upper surface; dorsal spines always 9.

I. Posterior process of premaxillary extending to between frontals; man-

dible without curved canines on its sides; caudal not forked;

scales ctenoid. PETROMETOPON, 498.

H-. Frontals without transverse ridge.

m. Dorsal spines 9; soft dorsal of moderate length and height, its rays

13 to 15; anal rays III, 7 or 8; skull and head essentially as in

Ephinephelus, the snout not very short, the frontal region flat or

convex, the supraoccipital crest continued forward over it, the

lateral crest short, low, and diverging; mouth and teeth as in

Ephinephelw. BODIANUS, 499.

* These characters, with other osteological characters used in this analysis, are taken from
Boulenger's Catalogue, p. 165 et eeq.
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?////. Dorsal spines 11, (rarely 10, never 9).

H. Parietal crests not produced forward on thefrontals; frontals with

a process or knob on each side, behind interorbital area; pre-

maxillary processes fitting into a cavity at the anterior extrem-

ity of the frontals, or into an emargination of these bones; anal

rays III, 8, or III, 9.

o. Scales of the lateral line normal, marked by radiating ridges.

p. Cranium narrow above the interorbital space, deeply

concave; occipital crest meeting interorbital region.

EPINEPHELUS, 500.

pp. Cranium very broad and flat above, the interorbital little

concave, the occipital crest disappearing before

reaching interorbital region. GARRUPA, 501.

oo. Scales of the lateral line each with 4 to 6 strong radiating

ridges ;
cranium short, extremely broad, and depressed

between the eyes; the anterior profile of head a little

concave; dorsal spines low; dorsal rays XI, 16.

PBOMICROPS, 502.
nn. Parietal crests produced forward on the frontals.

q. Frontals with a process or knob on each side behind the

interorbital area; premaxillaries fitting into a cavity at

anterior extremity of frontals; anal rays III, 8, rarely

III, 9.

. Preopercle with a single autrorse hook or spine near the

angle; supraoccipital and parietal crests not extending
to between orbits; scales ctenoid. ALPHESTES, 503.

rr. Preopercle without antrorse spine; supraoccipital and

parietal crests extending to between orbits; scales

smooth; canine teeth small or obsolete; head small

much compressed, the interorbital area in the adult

not broader than the eye; supraoccipital crest low;
soft dorsal unusually long, the rays XI, 17 to 20;

dorsal spines low; vertical fins all rounded pos-

teriorly. DERMATOLEPIS, 504.

qq. Frontals without processes on the upper surface; parietal

crests extending to between orbits; premaxillary pro-

cesses not extending to the frontals. Anal fin elongate,

its rays III, 11 or III, 12, (very rarely III, 9 or III, 10);

caudal fin lunate or truncate; spines slender, those of the

anal fin graduated; lower jaws strongly projecting; cra-

nium rather broad and transversely concave between the

eyes, its lateral crests very strong, nearly parallel with

the supraoccipital crest and extending farther forward

than the latter, joining the supraocular crest above the

eye; scales small, largely cycloid, those of the lateral

line simple; pyloric coeca few (12 to 20); dorsal rays XI,
16 to 18. MYCTEROPERCA, 505.

dd. Maxillary without supplemental bone; canine teeth, if present, usually developed on

the side of the lower jaw as well as in front; no depressible teeth; scales mostly

ctenoid, including those of the lateral line; tubes of lateral line straight or with

an ascending tubule, covering most of the length of scale. Temporal crests on

cranium almost obsolete.

SERRANINJE :

s. Gill rakers comparatively short and wide apart; lateral line not running close

to the back (except in Serranus); dorsal rays X, 11 to 15; anal rays usually

III, 7; supraoccipital crest not extending far forward on top of the skull,

a more or less distinct convex smooth area being left on the vertex between

the supraoccipital and the interorbital area; mouth not very oblique; ver-

tebrse about 10 + 14= 24. Chiefly shore fishes of olivaceous colors.
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t. Ventral fins inserted below or more or less behind axil of pectoral; branch-

iostegals 7.

M. Dorsal fin with 4 or 5 spines produced in long filaments; dorsal rays

X, 12, or X, 13; preopercle evenly serrate; preorbital compari-

tively broad; top of head, cheeks, and preorbital finely and

closely scaled to the tip of snout; snout long and low, the lower

jaw much projecting; caudal lunate; scales rather small; cranium

with a large smooth area, much as in Serranus and Prionodes,

body elongate, little compressed; gill rakers few and short.

CRATINUS, 506.

m. Dorsal without long filamentous spines, not more than one of its

spines specially produced.

v. Body short and deep, with elevated back, the depth more than

the length, usually nearly half; preopercle with a few

antrorse serrae on its lower limb; top of supraoccipital crest

very high, about as long as the smooth area on vertex of

cranium, which is well developed, as in Serranus and Prionodes.

Top of head naked; dorsal rays usually X, 14.

HYFOPLECTRUS, 507.

vv. Body comparatively elongate, the depth % to % the length; no

hooked spinules on lower limb of preopercle.

w. Cranium with its smooth area very short and small, much as in

Centropristes; caudal fin more or less distinctly lunate or

concave, the middle rays shortest; dorsal spines strong,

very unequal, the third or fourth more or less elevated;

(scales small; dorsal rays X, 14; top of head usually

more or less scaly). PAEALABRAX, 508.

tt. Ventral fins anterior, inserted more or less in advance of axil of pectoral,

well separated; upper half of pectoral fin usually verticallyjtruncate.

x. Smooth area on top of cranium very short and small*; the long

supraoccipital crest encroaching on the posterior border of cra-

nium so that the latter in profile is not nearly vertical along the

occipital region. Branchiostegals 7. Caudal fin not lunate,

rounded, or ending in 3 points, the middle rays produced like the

outer ones; dorsal spines slender, the third little elevated, some

of them with dermal appendages or filaments (teeth small, in

broad bands; top of head naked; scales large, dorsal rays X, 11).

CENTROPRISTES, 509.

xx. Smooth area on top of cranium* very large, longer than the low

supraoccipital crest, which is low and short; posterior border of

cranium at occipital region nearly vertical in profile. Caudal fin

lunate or truncate; dorsal rays X, 11 to X, 13; soft dorsal scaleless

or nearly so. Canine teeth small.

y. Branchiostegals 7; caudal fin forked or lunate; none of the dorsal

spines elongate.

s. Preopercle with numerous strong diverging spines at its angle,

these spines diverging from one or two centers; preorbital

broader than maxillary, which is widest near its middle;

scales rather large. DIPLECTRUM, 510.

z. Preopercle simply and rather finely serrate; preorbital narrow.

PRIONODES, 511.

yy. Branchiostegals 6; caudal fin truncate. DULES, 512.

8. Gill rakers (in American species) very long, slender, and close set; lateral

line running close to the back; supraoccipital crest high; occiput with

a short convex smooth area; canines strong; nc depressible teeth; pre-

orbital narrow
; maxillary without supplemental bone or with a rudiment

only.

e Seen on removal of skin of vertex.
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ANTHIIN/E:

a'. Lateral line complete and continuous, extending to base of caudal; ventral rays I, 5;

dorsal rays IX to XII, 9 to 20; anal rays III, 7 to 10; pectoral rays branched; snout

short, mostly convex in profile; fishes of rather deep waters, chiefly bright red in life.

b' Dorsal spines 9, all low, the soft rays about 19. Caudal fin deeply forked, the lobes

produced; scales small, ctenoid; ventrals long, inserted behind axil of pectoral;

maxillary, scaly; frontal region flattish, the supraoccipital crest very prominent.

PARANTHIAS, 513.

bl' Dorsal spines 10 or more; scales not very small preopercle angular, with salient teeth

at its angle; one or more dorsal spines sometimes filamentous; ventral fins long.

c7 . Maxillary and frontal region naked; tongue mostly toothless; caudal fin lunate;

parietals weak; posterior process of premaxillary reaching the frontals.

<!' . Ventrals inserted behind axil of pectoral; scales 50 to 60.

HEMIANTHIAS, 514.

rf ( /'. Ventrals inserted before axil of pectoral; scales 38 to 45.

PRONOTOGRAMMUS, 516.

ccj . Maxillary scaly; top of head scaled to the snout.

e'. Pterygoids toothless; tongue with few teeth or none; caudal forked.

ANTHIAS, 516.

'. Pterygoids with a large patch of teeth; tongue toothed; parietal crest strong,

extending to above eye, posterior processes of premaxillary not reaching

the frontals; caudal truncate, with the outer rays much produced.

OCYANTHIAS, 517.

aa'. Lateral line interrupted, running close to the back, beginning again on caudal peduncle.

CRAMMING :

f. Ventral rays I. 5;* preopercle serrate; caudal convex; scales rather large, somewhat

ctenoid; dorsal spines 12. GRAMMA, 518.

RYPTICINJE :

II. Anal spines wanting; dorsal spines 2 to 4 only; soft dorsal and anal long, the dorsal of 20

to 26 soft rays; the anal of 14 to 17; maxillary with a supplemental bone; the pre-

opercle with 2 or 3 spine-like hooks posteriorly, the scales small and embedded, the

teeth all villiform; preorbital narrow, no canine teeth; preopercle without angle

or serratures, its margin with 2 or 3 spinous teeth above; caudal fin rounded; scales

small, smooth, embedded; smooth area on top of head very large, transversely convex,

much longer than the low supraoccipital crest; interorbital area very narrow;

temporal ridges strong; lateral line normal; vertebrae 10+14. KYPTICUS, 519.

491. ROCCUS, Mitchill.

(STRIPED BASS.)

Rooms, MITCHILL, Fishes of New York, 25, 1814, (striMus
= lineatus).

, RAFINESQUE, Ichthyologia Ohiensis, 23, 1820, (chrysops).

Base of tongue with 1 or 2 patches of teeth
;
anal spines graduated ;

dorsal

fins entirely separate ;
anal rays III, 11 or 12

; supraoccipital crest scarcely

widened above; lower jaw projecting. Vertebras 12+ 13= 25. Other-

wise as in Morone, the body more elongate, the scales smoother, and the

fin spines more slender than in the latter genus. Anal fin with 11 or 12

soft rays. Species all American, valued as food-fishes. In both Roccns

and Morone, the antrorse preopercular spines (characteristic of the Euro-

pean genus or subgeuus Dicentrarchus) are wanting. (From the vernac-

ular, Rockfish.)

*The related group of Plesiopinse (Plesiops, Paraplesiops and Trachinops) have the ventral rays

I. 4 only. It may be that they do not belong to the Serranidx, in which case Gramma should

probably be detached also.
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LEpiBEMA(Ae7rt's, scale; /3^/u.a, a staircase, from the scales at base of dorsal) :

a. Teeth on base of tongue in a single patch; body rather deep and compressed, the depth
more than % the length; back arched.

6. Color whitish with several narrow dusky lateral stripes following the rows of scales;

second anal spine about 3 in head. CHRYSOPS, 1529.
ROCCUS :

rttt. Teeth on base of tongue in 2 parallel patches; body rather elongate, the depth less than

% the length; back not arched.

bb. Color brassy or greenish, sides with 7 or 8 continuous dark stripes; second anal spine
5 in head. LINEATUS, 1530.

Subgenus LEPIBEMA, Rafinesque.

1529. ROCCUS CHBYSOPS (Rafinesque).

(WHITE BASS
;
WHITE LAKE BASS.)

Head 3$ ; depth 2| ; eye 5 in head
;
snout 4fr. D. IX-1, 14

;
A. Ill, 11 or

12
;

scales 10-55 to 65-15, 53 to 61 pores. Body rather deep and com-

pressed, the depth more than the length; back considerably arched;
head subconical, slightly depressed at the nape; mouth moderate, nearly

horizontal, the lower jaw little projecting; eye large, nearly as long as

snout
; maxillary reaching middle of pupil, 2f in head

;
teeth on base of

tongue in a single patch, a patch also on each side of tongue ; margin of

subopercle with a deep notch
;
head scaled to between nostrils

; preoper-
cular serrae feeble, strongest at the angle ; gill rakers rather long and

slender, x -f- 14, as long as gill fringes ; longest dorsal spine 2 in head
;

anal spines graduated ;
second anal spine 3

;
middle caudal rays If in

outer. Color silvery, tinged with golden below
;

sides with narrow

dusky lines, about 5 above the lateral line, 1 along it, and a variable

number below it, these sometimes more or less interrupted or transposed.

Length 15 inches. Great Lake region, upper Mississippi and Ohio valleys,

south to Washita River
;
not found east of the Alleghanies nor in salt

water
;
rare in the Ohio Valley ; generally abundant in the Great Lakes.

It frequents deep or still waters, seldom ascending small streams. (xpvab$ ,

gold; ^V? eJe -)

Perca chrysops, RAFINESQUE, Ichthyologia Ohiensis, 22, 1820, Falls of the Ohio.

Labrax multilinealus, CUVIER & VALENCIENNES, Hist. Nat. des Poissons, in, 488, 1830, Wabash
River; GUNTHER, Cat., i, 67, 1859.

Labrax nolatus (HAMILTON SMITH) RICHARDSON, Fauna Boreali-Americana, in, 8, 1836, Lower
St. Lawrence River; GUNTHER, Cat., i, 67, 1859.

Labrax albidus, DE KAY, Nat. Hist. N. Y.: Fishes, 13, pi. 51, fig. 165, 1842, Buffalo.

Labrax osculatii, FILIPPI, Rev. et. Mag. de Zoologie, 2d series, v, 164, 1853, Canada; G(JNTHER,

Cat., i, 65.

Roccus chrysops, GILL, Ichth. Rep. Captain Simpson's Surv. Great Basin Utah, 391, pi. 1, figs. 1-7,

1876; JORDAN & EIGENMANN, I. c., 422, 1890.

Morone muUilineata, BOULENGER, Cat., i, 128.

Subgenus ROCCUS.

1630. ROCCUS LINEATUS (Bloch).

(STRIFES BASS
;
ROCKFISH , ROCK.)

Head 3i to 3
; depth 3 to 4, varying considerably with age, the young

being more slender. D. IX-1, 12; A. Ill, 11
;
scales 8-67-11. Body rather
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elongate, little compressed, the depth less than the length ;
back little

arched ;
head subconical

; mouth large, oblique, the maxillary reaching to

nearly below middle of orbit, 2 in head, its width at tip nearly | diameter
of eye ;

teeth on base of tongue in two parallel patches ; interorbital space
wide; lower jaw projecting; eye | to f the length of the rather sharp
snout, 5 to 7 in head; preorbital entire; preopercle rather weakly serrate,
the teeth strongest at the angle ; margin of subopercle entire

; suprascap-
ula entire; gill rakers long and slender, about 4 + 15; dorsal fins

entirely separated ; spines slenderer than in allied species ; longest dorsal

spine 2i in head; anal spines graduated; second anal spine 5 to 6 in head;
Caudal forked, the middle rays length of outer. Color olivaceous, sil-

very, often brassy-tinged ;
sides paler, marked with 7 or 8 continuous or

interrupted blackish stripes, one of them along the lateral line
;
fins pale.

Atlantic coast of the United States, from New Brunswick to the Escambia

River, Florida, ascending all rivers in spring for the purpose of spawn-
ing ;

rather rare in the Gulf of Mexico
; most common from Cape Cod to

Cape May; occasionally in Lake Ontario. Introduced by the U. S. Fish

Commission into Sacramento River and elsewhere on the west coast,
where it has become an abundant and valuable food-fish. This species is

one of the most important of the game and food-fishes of America. It is

very abundant throughout its range and reaches a large size, often

weighing 30 to 90 pounds. The largest one ever reported, according to

Goode, was taken at Orleans, Massachusetts, and weighed 112 pounds.
Its flesh is firm, white, flaky, and of excellent flavor, (lineatus, striped.)

Perco Rock-fish vel Striped Bass, SCHOPF, Schrift. der Gesells. Nat. Freunde, vm, 160 1788 New
York.

Perca saxatilis, WALBAUM, Artedi Genera Piscium, 330, 1788, New York; after SCHOPF.
S -i.-inn lineata, BLOCK, Ichthyologia, ix, 53, pi. 305, 1792, Mediterranean Sea; figure incorrect,

but probably from an American specimen.
Perca septentrionalis, BLOCH & SCHNEIDER, Systema Ichthyol., 90, pi. 70, 1801, New York.
Roccus striatns, MITCHILL, Rep. Fishes N. Y., 25, 1814, specimens from New York.; BEAN, Proc.

U. S. Nat. Mus., 1884, 243, specimens from Montgomery, Alabama.

Perca mitchilli, MITCHILL, Trans. Lit. and Phil. Soc. N. Y., i, 413, pi. 3, fig. 4, 1815, New York.
Perca mitchilli alternata, MITCHILL, I. c., 415, 1815, New York.
Perca mitchilli interrupts, MITCHILL, Traus. Lit. and Phil. Soc. N. Y., 415, 1815, New York.

Lepibema lineatum, STEINDACHNER, Yerh. Zool. Bot. Ges. Wien., xn, 1862, 504.

Lepibema mitchilli, RAFINESQUE, Ichthyologia Ohiensis, 23, 1820.

Labrax lineatns, CUVIER & VALENCIENNES, Hist. Nat. des Poissons, n, 79, 1828.

Roccus linealus, GILL, Ichth. Rep. Capt. Simpson's Expl. Great Basin Utah, 391, 1876; GOODE,
Nat. Hist. Aquat. Anim., 425, 1884.

Roccus saxatilis, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 599.

<

<ii*, JORDAN & EIQENMANN, 7. c., 423, 1890.

Morone lineala, BOULENGER, Cat., I, 129.

492. MORONE, Mitchill.

(WHITE PERCH.)

Morone, MITCHILL, Fishes of New York, 18, 1814, (rufa and flavescens : the genus properly a syno-

nym of Perca).

Morone, GILL, Proc. Ac. Nat.Sci. Phila., 1860, 111, (restriction toamericana^rufa).

Body rather short and deep, compressed; maxillary broad, naked, with-

out supplemental bone
;
teeth subequal, lower jaw scarcely projecting ;

no
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canines
;
no movable teeth

;
base of tongue without teeth

, edge of tongue
with linear patches of teeth. Lower margin of preopercle simply serrate

or entire, the serrse not greatly increased in size toward the angle, and
none of them developed as antrorse hooks. Spines strong, 10 in the

dorsal fin
;
dorsal fins more or less connected by membrane

;
second anal

spine much enlarged, not shorter than third
;
anal rays III, 8 or 9; lower

margin of preopercle finely serrate, without antrorse spines. Lower

jaw slightly projecting ;
vertebrae 12 -f 13 = 25. Scales rather large,

ctenoid
; top of head scaly ;

lateral line little arched. Ventrals inserted

well behind pectorals. Two known species, both American , (Name
unexplained.)

a. Longest dorsal spine considerably more than half head; color brassy yellow, with 7 very dis-

tinct longitudinal black lines, interrupted posteriorly; dorsal fins slightly connected;

spines all very robust. INTERRUPTA, 1531.

aa. Longest dorsal spine about half head; color green or olivaceous and silvery with faint

streaks; dorsal fins well connected; spines moderate. AMERICANA, 1532.

1531. MORONE INTERRUPTA, Gill.

(YELLOW BASS.)

Head 3; depth 2f. D. IX-I, 12
;

A. Ill, 9 or 10; scales 7-50 to 54-11.

Body oblong, ovate, the back much arched
;
head depressed, the snout

somewhat pointed, the anterior profile concave ; eye large, as long as snout,

4-| in head
; preorbital finely serrate

; suprascapula serrate
;
mouth small,

somewhat oblique, the maxillary reaching middle of orbit, about 3 in

head
; maxillary somewhat scaly ; gill rakers moderate, x -|- 13 to 16,

longer than gill fringes; dorsal and anal spines very robust, the longest
dorsal spine If to If in head, the longest anal spine 2 to 2$; dorsal fins

slightly connected. Color in life brassy yellow, with about 7 very dis

tinct longitudinal black lines, those below the lateral line interrupted

posteriorly, the posterior part alternating with the anterior. Length 15

inches. Lower Mississippi Valley, north to Cincinnati and St. Louis,

chiefly in the channels of the larger streams
;
rather common southward ;

a good food-fish, (interrupts, interrupted, referring to the longitudinal
black lines.)

Morone interrupt**, GlLL, Proc. Ac. Nat. Sci. Phila., 1860, 118, St. Louis; New Orleans: GILL,

Ichth. Rep. Capt. Simpson's Sur. Great Basin Utah, 398. pi. 2, figs. 1-8, 1876, JORDAN &

GILBERT, Synopsis, 530, 1883; JORDAN & EIGENMANN, /. c., 420, 1890.

Morone mississippiensis, JORDAN & EIGENMANN, Proc. Ac. Nat, Sci. Phila., 1887 (substitute name for

interrupta, regarded as preoccupied, as it has been used for a species of Eoccus, a genus at that

time merged in Morone); BOULENGER, Cat., i, 127.

1582. MORONE AMERICANA (Gmelin).

(WHITE PERCH.)

Head 2| to 3
; depth 2* to 3. D. IX-I, 12

;
A. Ill, 8 or 9

;
scales 8-50 to

55-12, 50 to 55 pores. Body oblong, ovate, the back moderately elevated
;

head depressed above eyes ;
the snout rather pointed; mouth small, some-

what oblique, the maxillary not reaching middle of orbit, 2| in head, its

width at tip half eye ; preorbital entire
; eye moderate, scarcely as long
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as snout, 4 in bead
;
base of tongue without teetb

;
bead scaled to

between tbe nostrils
; gill rakers 4 + 14 to 17, rather long, as long as gill

fringes. Dorsal and anal spines moderate, the longest dorsal spine 2 in

head
;
the second anal spine 2 to 3, as long as third spine ;

dorsal fins

considerably connected. Pectorals \\ to 1 in head. Color olivaceous,

varying to dark green ;
sides silvery or olivaceous, usually with faint,

paler streaks. Length 8 to 14 inches. Atlantic Coast of the United

States, from Nova Scotia to South Carolina, ascending streams and fre-

quently landlocked in ponds, the pond specimens much darker in color
;

one of the most abundant and characteristic fishes of the brackish

waters and river mouths of our Atlantic Coast. A very excellent pan-
fish. Specimens from Woods Hole represent the variety called nigricans,

very dark green in color, scarcely paler below, the body deeper and the

spines lower and shorter than in the common White Perch (head 3& in

length; depth 2f; fourth dorsal spine 2- in head; second anal spine 3^;

A. Ill, 9) ;
this form occurs landlocked in fresh-water ponds, (ameri-

canus, American.)

Tlie Eiver Perch of New York, SCHOPF, Schrift. der Gesells., Nat. Freunde, vin, 159, 1788, New
York.

Perca americana, GMELIN, Syst. Nat., i, III, 1308, 1788, New York; after SCHOPF.

Perca immaculata, WALBAUM, Artedi Genera Piscium, 330, 1788, New York; after SCHOPF.

Morone rufa, MITCHILL, Rep. Fishes N. Y., 18, 1814, New York.

Morone pallida, MITCHILL, Rep. Fishes N. Y., 18, 1814, New York.

Ceniropomus albus, RAFINESQUK, Pricis des Dcouvertes Somiolog., 1814, 19, Philadelphia.

Perca mucronata, RAFINESQUE, Am. Month. Mag. and Grit. Rev., u, 204, 1818, Delaware,
Schuylkill, and Susquehanna rivers.

Labrax nigricans, DE KAY, Nat. Hist. N. Y.: Fishes, 12, pi. 50, fig. 160, 1842, Long Island;
landlocked form.

Bodianus rvfus, MITCHILL, Trans. Lit. and Phil. Soc. N. Y., i, 420, 1815.

Labrax mucronatm, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 86, pi. 121, 1828.

Labrax pallidus, DE KAY, Nat. Hist. N. Y.: Fishes, n, pi. I, fig. 2, 1842.

Labrax rufus, DE KAY, Nat. Hist. N. Y.: Fishes, 9, pi. 3, fig. 7, 1842; GUNTHER, Cat., i, 66, 1859.

Labrax americanm, HOLBROOK, Ichth. S. C., Ed. 1, 21, pi. 3, fig. 2, 1856.

Morone americana, GILL, Ichth. Rep. Capt. Simpson Sur. Great Basin, Utah, 397, 1876; JORDAN
& GILBERT, Proc. U. S. Nat. Mus., 1878, 380; JORDAN & EIGENMANN, I. c., 421, 1890;

BOVLENGEB, Cat., i, 126.

493. LIOPROPOMA,* Gill.

Liopropoma, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 236, (aberrant).

fPikea, STEINDACHNER, Sitzgber. Ak. Wien, LXXI, 1874, 375, (lunulata).

fLabracopsis, STEINDACHNER & DODERLEIN, Denkschr. Ak. Wien, XLVII, 225, 1883, (japonicus).

Body elongate, the caudal peduncle robust
;
mouth moderate, the lower

jaw projecting; maxillaries scaly; teeth small, uniform; preopercle

entire; opercle with a spine; numerous pores on head. Scales large.

Lateral line with a strong upward curve, as in Anthias. Dorsal spines

moderate, 9 in number, the third highest, the fin deeply notched. Soft

dorsal and anal short; caudal short, lunate; pectorals long, falcate.

Vertebrae 10+ 14. One species known, from deep water. (Aaof, smooth
;

7rpo7r<y//a, preopercle.)

*Dr. Boulenger unites to Liopropoma the extralimital genera PiJcea, Steindachner and Labar-

copsis, Steindachner & Doderlein. In these genera there are but 8 dorsal spines, and in Labar-

copsis the preopercle is serrate. Pikea is certainly very close to Liopropoma.
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1533. LIOPROPOMA ABERRANS (Poey).

Head 2*; depth 3*; D. IX, 12; A. 111,8; scales 45; vertebras 10 + 14.

Body rather elongate, the back little elevated; the caudal peduncle very
thick. Head large, form as in Epinephelus. Maxillary extending to

below posterior part of eye. Lower jaw longest; teeth small, uniform
on jaws, vomer, and palatines. Preopercle entire; opercle with a spine.

Eye moderate, li in snout, 4| in head. Head with numerous conspicu-
ous pores, especially above eye, on preorbital, suborbital,and lower jaw.
Lateral line with a strong upward curve running close to spinous dorsal.

Dorsal spines moderate, the third longest, 3 in head
;
the sixth shortest,

seventh, eighth, and ninth progressively longer, so that the spinous
dorsal is deeply notched

;
anal spines slender, graduated ;

caudal short,
lunate

; pectorals long, falcate, If in head
;
ventrals shorter, 2| in head,

inserted farther forward. Head scaly, including the maxillaries; soft

parts of vertical fins with scales. Head rose-color, rest of body orange;
the rose-color extending on back and throat, the orange forming a broad
band to end of muzzle; cheeks with orange spots; an orange border on

the maxillary; vertical fins orange, paired fins rose-color; a yellow post-

ocular band. Pyloric coeca 4. Coast of Cuba : known from one specimen,
5 inches long. (Poey.) (aberrans, wandering away, from the type of

Perca.)

Perca aberrans, POEY, Memoriae, n, 125, 1860, Cuba.

Liopropoma aberrans, POEY, Synopsis, 291, 1868; BOULENGEE, Cat., i, 155.

494. CHORISTISTIUM, Gill.

Chorististium, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 236, (rubrum).

Body rather short and deep, covered with ctenoid scales. Lateral line

running high, close to dorsal anteriorly. Mouth large, the lower jaw
projecting, the teeth all villiform; maxillary scaly ; preopercle entire;

gill rakers moderate, slender. Dorsal spines 6, the two fins well separated,

the second spine longest ;
soft dorsal and anal produced backward to a

point. Caudal truncate. One species known, from deep water, (xupiaroc,

divided; lariov, sail, for dorsal fin.)

1534. CHORISTISTIUM RUBRUM (Poey).

Head 3 in total length ; depth 4; eye 4= snout. D. V-I, 12; A. Ill,

8. Body rather stout, with deep caudal peduncle. Head long, narrow,

resembling that of Sphyrcena. Lower jaw much longer than upper ;
chin

projecting; teeth very small; maxillary reaching posterior border of

orbit
; jaws with pores ; preorbital very narrow, not sheathing the max-

illary. Both jaws, vomer, and palatines with villiform teeth ; preopercle

rounded, with two borders, both entire
; opercle with two spines ; gill

rakers moderate, slender. Scales covering the body, except the extreme

end of muzzle, ctenoid
;
small scales on second dorsal and anal ;

lateral

line running very high anteriorly, forming a high arch, as in Antlrias.

Dorsal fin very short, notched to the base
;
first dorsal spine nearly as
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long as second, the others rapidly shortened
;
second dorsal opposite anal

;

both fms high and produced backward in a point ;
second anal spine

nearly as long as third
;
caudal squarely truncate. Color deep red, with

5 reddish longitudinal stripes, the middle one from snout to base of cau-

dal, the others parallel, extending on the head
;
another streak on the

middle line under the throat
;
a narrow streak of pale orange in each

interspace ; fms red
;
a black spot on the point of the dorsal, on that of

the anal, and on each angle of caudal; these fins also edged with white.

Length 4 inches. Coast of Cuba, in deep water
; very rare. Here described

from Poey's type in the Museum at Cambridge, (ruber, red.)

Liopropoma rubra, POET, Memoriae, n, 418, 1861, Havana.
Chorististitim rubrum, POEY, Synopsis, 291.

495. STEREOLEPIS, Ayres.

(JEWFISHES.)

Slereolepis, AYRES, Proc. Cal. Ac. Sci. 1859, 28, (gigas).

Megaperca, HILGENDORF, Sitzgber. Ges. Nat. Freunde, Berlin, 1878, 155, (iscMnagi).

Body oblong, somewhat elevated, little compressed. Head robust, the

profile steeply elevated, the forehead broad and flattish. Edges- of pre-

opercle and interopercle serrate, becoming nearly entire with age, the

interopercle with antrorse spines on its lower border
; opercle with two

obtuse spines. Crown, cheeks, and opercles scaly ; snout, preorbital ,
and

jaws naked. Scales small, not strongly ctenoid, their surface rugose,
with radiating striae. Mouth large, wide, placed low

j
lower jaw promi-

nent. Maxillary with a well-developed supplemental bone, extending to

below the eye. Preorbital wide, only the anterior edge of the maxillary

slipping under it. Teeth all villiform, in broad bands on jaws, vomer,
and palatines. Branchiostegals 7. Pseudobranchiae very large. Gill

rakers very strong. Dorsal fin with 11 low, stout spines, and 10 soft rays,

the last spines very much shorter than the middle ones, and all depressible

in a deep groove. Anal fin short, similar to soft dorsal, with 3 low, stout

spines ;
caudal fin broad, nearly truncate

;
soft dorsal and anal scaly ;

pectorals moderate; ventrals long, inserted a little before pectorals;

caudal truncate or rounded. Vertebrae 26. Pyloric cceca about 7. Size

enormous, among the largest of Percoid fishes. This genus contains two

species, the gigantic Serranoids known as "
Jewfishes," rivaling in size

Polyprion cernium, Garrupa nigrita, and Promicrops guttatus. (orepebf, firm;

AeTTt'f, scale).

1535. STEREOLEPIS GIGAS, Ayres.

(CALIFORNIA JEWFISH.)

Head 3 in length; depth 3. D. XI, 10; A. Ill, 8; scales 115. Body

oblong, somewhat elevated, little compressed; head robust, the profile

steeply elevated, the forehead broad and flattish ; edges of preopercle and

interopercle serrate, becoming nearly entire with age ; crown, cheeks, and

opercles scaly ; snout, preorbital, and jaws naked
;

scales small, not

F . N . A . 73
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strongly ctenoid, the surface rugose, with radiating striae
; mouth large,

lower jaw prominent ; maxillary with a well-developed supplemental
bone extending to below the eye ; preorbital wide

;
teeth all villiform. in

broad bands on jaws, vomer, and palatines ;
dorsal spines stout, the last

spines very much shorter than the middle ones, and all depressible in a

deep groove; anal fin similar to soft dorsal, with 3 low, stout spines;
caudal fin broad, nearly truncate; pectorals moderate; ventrals long,

reaching vent. Color brownish, with large black blotches, becoming with

age nearly uniform greenish black
;
vertical fins in the young with a con-

spicuous pale edge ;
ventrals black. Coast of California from Coronados

Island (San Diego) north to the Farallones. A huge fish, rather common
about rocks, reaching a weight of 400 to 500 pounds and a length of 5 to

1 feet. (ytyf, gigas, giant.)

Btereolepi* gigas, AYRES, Proc. Cal. Ac. Sci., 1869, 28, Southern California; JORDAN & GILBERT,

Proc. U. S. Nat. Mas., 27, 1880; JOBDAN & GILBERT, Synopsis, 531
; JORDAN & EIGENMAXX,

I. c., 344, 1890.

Stereolepis californicus, GILL, Proc. Ac. Nat. Sci. Phila., 330, 1863, California; substitute for gigas,

supposed to be preoccupied, but the Centroprittig giga* of OWEN is Polypi-ion ozygeneios.

ff MegapercaiscJtinagi* HILOENDOBF, Sitzgb. Ges. Nat. Fr. Berlin, 1878, 156, Yeddo and Yoko-

hama.

496. POLYPRION, Cuvier.

(WRECKFISHES.)

Polyprion (CcviER) VALENCIENNES, Memoires du Museum, xi, 265, 1824, (cenuum).

Hectoria, CASTELNAU, Proc. Zoiil. Soc. Viet., n, 1873, 1851, (gigas
= oxygeneios).

Body robust, moderately elevated, not much compressed, covered with

small, firm, ctenoid scales which extend on the bases of the vertical fins.

Lateral line complete, partly concealed under adjacent scales, the tubes

covering the whole length of the scale. Mouth large, the lower jaw pro-

jecting ; maxillary with supplemental bone. Teeth in broad, villiform

bands on jaws, vomer, palatines, and tongue ;
no canine teeth. Head

scaly. Preopercle serrate
;
orbital region with spinous projections ; opercle

with a strong spine and with a strong, rough, bony longitudinal ridge.

Gill membranes separate; gill rakers long, few. Dorsal fin continuous,

low, with 11 strong spines and 11 or 12 rays, the spinous portion longest ;

caudal rounded
;
anal short, with 3 spines, the third the longest ;

ventrals

large, inserted below, little behind pectoral ;
caudal rounded or truncate;

pectorals short, unsymmetrical, of 18 or 19 rays, the upper longest. Spines

of anal and ventrals somewhat serrate on the anterior edge. Vertebrae

13 -f- 14= 27. Pyloric cceca about 70. Branchiostegals 7. Posterior pro-

cesses of premaxillaries not reaching frontals
; parietal and supraocular

crests not extending between postfrontal processes ; supraoccipital crest

strong, but not produced forward on cranium. Species inhabiting deep

waters in the warm seas, reaching a very great size. The one is confined

to the coasts of Southern Europe and neighboring waters ;
the other

* Dr. Boulenger is probably in error m placing this Japanese species in the synonymy ol

Stereolepis gigas.
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\rolitliri<ni <.///</< <'<>- is recorded from Juan Fernandez and about New
/calami, (-o/.rr. many; irpiuv, saw, from the numerous serrations on
head and iius.)

1536. POLTPRION AMERICANOS (Bloch & Schneider).

i: Sr.'XF. BASS; CKRNIKR.)

Head 3 : depth 2* to 3i. D. XI, 12; A. Ill, 8. Body robust, moderately
elevated : mouth largo, the maxillary reaching posterior border of eyes;
teeth in villifoim hands on jaws, vomer, palatines and tongue ; supraocular

region, supraclavicle, post-temporal, preopercle, and aridge on the opercle

spinigerons: dorsal fin low, with 11 strong spines ;
caudal rounded

;
anal

spines short, serrate anteriorly, the third much the longest; ventrals

largo: pectoral short. Color grayish brown, the caudal edged with white
;

young elouded with light and dark. This large fish is not uncommon off

the eoast of Europe in deep waters of 300 fathoms or more, the young
only swimming near the surface, especially southward. It is said to live

most abundantly about wrecks; hence the common name of wreckfish.

It reaches a length of 5 or 6 feet. A single young specimen has been
taken in the deep waters of the Gulf Stream by the United States Fish

Commission, but there is no other record from America. (Eu.)

ommcontw, BLOCH A SCHNEIDER, Syst. Ichth., 205, 1801, PI. XLVII; (based on a
draw ing sent by Latham to Schneider representing some fish called in America "pirom;"
called Amphiprion (msiralis on pi. 47).

..I wuMsitensis, Risso. Ichth Nice, 184, 1810, Marseilles.

,!inn, CVVIV.K, in YAI.K\.-IKNXF>!, Mem. du Museum, xi, 265, PI. xvn, 1824, France;
Cvvirr, A- V.u i \.n\Ms, Hist. Nat. Poiss., in, 21, pi. 42, 1829; GCNTHER, Cat., i, 169.

Holoceulni* gulo, Risso, Europe Meridionale, HI, 367, 1826, Nice.

ucouchii, TARRELL, British Fishes, Ed. 1, 12, 1836, Great Britain.

Pvlyprion orygenius, JORDAN & GILBERT, Synopsis, 632, 1883, (not Epinepheltis oxygencios. BLOCH &
SCHNEIDER, which is the New Zealand species).

,o americaimf, JORDAN, Cat Fish. N. A., 83, 1885, (after Amphiprion americanus, BLOCH &
i HER); BorLENDER, Cat., i, 148.

PolyprioH centium, JORDAN & EIGENMANN, 7. c., 342, 1890.

497. GONIOPLECTRUS, Gill.

(SPANISH FLAGS.)

<. r,n i . Proc. Ac. Nat. Sci., Phila
, 1862, 236, 237, (hispeawm).

Body short, deep, with very short tail, covered with small scales, the

lateral line running high, bent posteriorly. Mouth large ; maxillary with
a supplemental bone; dentition essentially as inEpinephelus; preopercle
with a large antrorse hook; opercle with sharp spines; posterior nostril

slit-like
; gill rakers long and slender. Dorsal spines 8 in number, low and

stout
;
soft dorsal and anal short : anal spines strong ; pectoral rounded,

its upper rays longest. This well-marked genus contains a single species,

allied to Plectropomasmd. Alphestes, but-with a stronger opercular armature

than is found in any other genus. According to Poey, the skull " shows
a great affinity with HiipopJcctrus. Thus it is rounded above, the supra-

occipital crest is below the level of the frontals
;
the other crests are low."

(yuvia, angle; -Af/K-rpor, spur.)
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1537. GONIOPLECTRUS H1SPANUS (Cuvier & Valenciennes).

("SPANISH FLAG"; OUATILIBI ESPAQNOL ; BIAJAIBA DE LO ALTO.)

Head 2| in length; depth 2f , D. VIII, 13; A. Ill, 7; scales 70. Body
short and deep, with very short, deep tail; interorbital region narrow,
the bones rugose ; snout 3f in head

; maxillary reaching middle of orbit,

2 in head, naked, its supplemental bone well developed; preorbital nar-

row
;
lower jaw projecting, teeth very small, in narrow, villiform bands,

the depressible teeth very few
;
a stout canine on each side, in front of

each jaw, and 1 or 2 similar canines in middle of side of lower jaw ; eye

4^ in head (exclusive of opercular spine) ; preopercle finely serrate, with

a single very large antrorse hook at its angle; opercle ending in 4 spines,

the second of which is long, straight, compressed and knife-shaped, as

long as eye; nostrils small, round, separated, the posterior the larger;
suborbital serrate on its edge ; gill rakers rather long and slender, x + 15

;

scales small, firm, and rough ;
lateral line arched, running high, close to

middle of spinouj dorsal and then bent abruptly downward; dorsal

spines low and stout, the fin notched; soft dorsal short and rather high;

longest dorsal spine 3 in head; second anal spine 2|, very strong, longer
than third, the soft rays high and rather short, scaly ; pectorals moderate,

unsymmetrically rounded at tip, the upper rays longest, longer than ven-

trals, 1J- in head; caudal truncate, its peduncle as deep as long. Color

rose-colored, with yellow stripes along head and back
; top of head with

orange spots ;
a pale bar before vent

;
caudal fins sometimes with dark

spots : fins otherwise plain. West Indies
;
not common

;
the specimens here

described from Cuba, being sent by Poey to the Museum at Cambridge.

(hispanus, Spanish, its splendid colors resembling those of the Spanish

flag.)

Plectropoma hispanum, CUVIER & VALENCIENNES Hist Nat. Poiss., n, 396, 1828, Martinique;
POET, Memonas Cuba, i, 72 pi. 4, fig. 1, 1851 ; GCNTHER, Cat., i, 165, 1859.

Gonioplectrus hispanus, POEY, Synopsis, 289, 1868; JORDAN & EIGENMANN, I. c., 346, 1890; Bou-

LENGER, Cat., i, 159.

498. PETROMETOPON, Gill.

(ENJAMBRES.)

Petrometopon, GILT,, Proc. Ac. Nat. Sci. Phila., 1865, 105, ("guttatus," POEY =cruentatus).

Frontal bones with an anterior groove or excavation for the reception
of the posterior processes of the premaxillaries, without processes on the

upper surface
;
a curved or angular ridge across the posterior portion of

the frontals in fiont of the supraoccipital, connecting the parietal crests!

supraoccipital and parietal crests not produced forward. Dorsal spines

9; anal rays mostly III, 8; scales ctenoid; otherwise essentially as in

Epineplielus. Species rather few, mostly of small size, distinguished from

Bodianus chiefly by the peculiarities of the frontal bones, the above

account being taken from Boulenger, Cat., i, 175. (ucrpof, stone ; /ueruTrov,*

forehead.)

* "
Distinguished by the petrous-like convexity between the supraorbital grooves and its

triangular sinus behind, into the angles on each side of which the lateral crests terminate; the

crests are parallel and the surface between flat or slightly convex." Gill.
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a. Lower jaw strongly projecting; opercular flap pointed; body with 9 or 10 dark cross bands;

sides of head and jaws with many round bluish or yellowish spots; a large jet-black

spot behind eye; vertical fins edged with blue; preopercle very finely serrulate, its

angle not salient; scales rather large (about 80); second anal spine longest; caudal

much rounded; ventrals not reaching vent. PANAMENSIS, 1538.

((. Lower j;i\v not strongly projecting; opercular flap very obtuse; body without cross bands;

body, head, and fins more or less covered with scarlet or orange spots; about 4 round,

inky spots along base of dorsal; lower jaw not strongly projecting; caudal fin much

rounded; scales rather large, ctenoid (about 80); ventrals not reaching vent.

CRUENTATU8, 1539.

1538. PETROMETOPON PANAXENSIS (Steindachner).

Head 3
; depth 3

; eye 6 in head. D. IX, 14
;
A. Ill, 8

j
scales 77, pores 53.

Body rather elongate, compressed. Head pointed, the lower jaw much

projecting ; maxillary scaleless
; eye broader than interorbital space ;

two small canines in each jaw ; angle of preopercle rounded, its edge
beset with very fine teeth; anterior profile of head steep and rather

straight ;
dorsal spines moderate, subequal, the longest scarcely i head

;

second and third anal spines about equal; soft dorsal and anal high,
much rounded; caudal much rounded; pectoral rather long; scales

strongly ctenoid. Color, dark brownish violet; sides with 9 or 10 dark

cross bands
;

sides of head and jaws with many round bluish-yellow

spots, those on lips smaller and clear blue
;
a large jet-black spot behind

eye; vertical fins edged with blue; fins unspotted. Panama. (Stein-

dachner.)* On rocky coral reefs; rare; the characters of the skull not

described by Steindachner, the only naturalist who has seen the species.

Serranus panamensis, STEINDACHNER, Ichth. Beitrage, iv, 1, 1871, with plate, Panama.
Bodianus panamensis, JORDAN & EIGENMANN, I. c., 378, 1890.

Enneacentrus panamensis, JORDAN & SWAIN, I. c., 398.

Epinephelus panamensis, BOULENGER, Cat., I, 177.

1539. PETROMETOPON CRUENTATUS (Lacepede).

(ENJAMBRE ;
CONEY

;
KED HIND.)

Head 2| ; depth 2
; eye 5 in head. D. IX, 14 or 15

;
A. Ill, 8

;
scales

8-85 to 95-30, pores 50 to 55. Body oblong, rather deep and compressed,
its width 2J in. greatest depth. Head moderate, a little acute anteriorly,
the profile nearly straight from snout to nape, where it is rather convex.

Mouth rather large, the maxillary extending somewhat beyond eye, its

length 1J- in head. Lower jaw not strongly projecting. Teeth in narrow

bands, the depressible teeth of the inner series very long and slender,

longer than in any other of our species, those of the lower jaw and front

of upper especially enlarged, longer than the small, subequal canines
;

interorbital space narrow, with a median depression, its width 7 in head.

Preopercle convex, very weakly serrate, its posterior angle obliquely sub-

truncate, without salient angle or distinct emargination. Opercle with 3

distinct spines. Nostrils small, subequal. Gill rakers slender, x-(-9 to 11

besides rudiments, the longest as long as gill fringes. Scales rather large,

mostly strongly ctenoid. Dorsal spines rather slender and pungent, the

fourth and fifth spines highest, 33 in head, the outline of the fin gently
arched

;
caudal very convex, its middle rays If in head, their length If
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times that of the outer rays; anal rounded, its longest ray half head;
second anal' spine a little stronger than third and slightly longer, 2f in

head
; pectorals long, reaching much past tip of ventrals, \\ in head

;

ventrals short, not reaching vent. In the typical form (cruentatus), from

rather deep water and among rocks, the ground hue in life is a livid

reddish gray, a little paler below, and the spots are vermilion, usually
darker posteriorly ;

the spots are larger especially anteriorly. In spirits

the vermilion spots become light gray, except posteriorly, where they
are brown

;
those on the head remain very distinct, those above never

disappearing. Length about a foot. West Indian fauna; Brazil to

Florida Keys ;
a beautiful fish

; very common on the coast of Cuba
;
a

food-fish of some importance, (cruentatus, dyed with blood.)

Jurvucapeba or Itaiara, MAECGRAVE, Hist. Brasil, 146, 1648, Brazil (doubtful).

Perca guttata*, BLOCK, Ichthyol., 312, 1792, Martinique (description and figures from a drawing
by PLUMIER); not Perca guttata of LINNAEUS, which is Promicrops guttatus.

Sparus cruentatus, LACEPEDE, Hist. Nat. Poiss., iv, 157, pi. 4, fig. 1, 1803, Martinique (on a copy
of Plumier's drawing).

Saranus apiarius, POEY, Memorias, n, 143, 1860, Havana.
Serranus coronatus, GUNTHEE, Cat., i, 124, 1859.

Petromeiopon apiarim, POEY, Synopsis, 1868, 288.

Enneacentrus guttatus,* JORDAN & SWAIN, I. c., 399, 1884.

Bodianus cruentatus, JORDAN & EIGENMANN, I. c., 378, 1890.

Epinephelus guttatus, BOULENGEB, Cat., i, 176.

Represented in shallow waters by the form or variety

1539a. PETROMETOPON CRUENTATUS CORONATUS (Cuvier & Valenciennes).

(BROWN HIND
;
PETITE NEGRE.)

In life, whitish or dusky olive, somewhat translucent, the head decid-

edly greenish ; spots everywhere, all bright orange red, darker in the

center, those on the edges of the vertical fins darker maroon or cherry

color; four larger spots along base of dorsal, inky black, irregular, the

third largest, the fourth smallest; a very small one on each side of shoul-

der. Eyes green above, with red specks, iris yellow; fins rather bluish;

tips of ventrals dusky, tips of vertical fins appearing so from the darker

color of the spots. In spirits, the bright spots become brown or fade

into the ground color; those on the head mostly disappearing. In other

respects like the preceding, its colors duller. West Indies, north to Key
West; generally common, (coronatus, crowned.)

Serranus coronatus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., H, 371, 1828, Martinique.
Serranus coronatus var. nigriculus, G(JNTHER, Cat., i, 124, 1859.

Petrometopon guttatus, POEY, Synopsis, 288, 1868.

Epinepkelus gultatus, JORDAN, Proc. U. S. Nat. Mus., 1884, 125.

Enneacentrus guttatus coronatus, JORDAN & SWAIN, I. c., 1884, 398.

* As this species is in no wise concerned in forming the Perca guttata of Linnaeus, the specific
name guttatus should not be used for it. The Bodianm guttatus of Bloch (Serranus myriaster
Cuvier & Valenciennes) is an East Indian species, referable to Bodianus as here restricted.
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499. BODIANUS, Bloch.

(JACOB EVERTZKNS.*)

Bodianus,^ BLOCH, Ichthyologia, 1790, (guttatus, bodianus, etc., species with entire preopercle and

spine on opercle).

Cephalopholis, BLOCH & SCHNEIDER, Syst. Ichth., 311, 1801, (argus = Bodianus guUatm, BLOCH,=
Serranus myriasfer CUVIER & VALENCIENNES).

Bodianus, CUVIER, Regne Anim.il, Ed. 1, n, 276, 1817; GILL, Proc. Ac. Nat. Sci. Phila., 1862, 237

(restriction to guttatus, etc.)

rrlph.-ilon^l SWAINSON, Nat. Hist. Classn. Fishes, n, 202, 1839, (plueton).

Enneacentrus, GlLL, Proc Ac. Nat. Sci. Phila., 1865, 105, (ouatalil>i
=

fulvu*, Bodianus being trans-

ferred to Bodianus bodianus, BLOCH, = Harpe rufa).

Menephorus, POEY, Ann. Lye. Nat. Hist. N. Y., x, 1869, 50, (dubius).

Enneislus, JORDAN & EVERMANN, new subgenus, (acanthistim).

This genus is close to Epineplielus, from which it is separated mainly by
the presence of 9 spines in the dorsal fin instead of 11. In character of

cranium the two genera differ little, the skull above having its bones

thin and smooth, the angular ridge on the posterior part of the frontals

being wanting, t^he parietal and supraoccipital crests not extending on

the frontals. Species rather numerous in warm seas, of small size and

bright color. (Bodiano or Pudiano, Portuguese name of the larger Labroid

fishes in Brazil, the name used for Harpe rufa, which Bloch referred to

this genus. The word is from pudor, modesty, and is cognate with Don-

zella, Senorita, and similar terms applied to the same fishes, in opposition
to Old Wife, Vieja, etc., given to the larger and plainly-colored species.)

BODIANUS:

a. Scales ctenoid; none of the dorsal spines elevated.

b. Caudal fin not lunate; head and body with few or many small, blue, dark-edged spots,

o. Caudal fin rounded, the middle rays longest; snout with 1 or 2 blue stripes; back of

tail without conspicuous black blotch; scales small; lateral line about 115.

T^ENIOPS, 1540.

cc. Caudal fin truncate, the middle and outer rays about equal; snout without stripes;

back of tail with 2 black spots; lower jaw with a black spot at tip; scales

moderate; lateral line about 90.

d. Ground color lemon-yellow; blue spots few. FULVUS, 1541.

dd. Ground color bright scarlet. RUBEB, 1541a.

ddd. Ground color brown. PUNCTATUS, 15416.

MENEPHORUS (M.TJI/IJ, moon; $ope, to bear) :

bb. Caudal fin lunate, with prominent angles; body covered with blue spots.

e. Body rather deep; preopercle evenly convex, without salient angle; mouth small,

the lower jaw much projecting; gill rakers slender, long, about x + 20; color

carmine red, the head, back, and sides more or less covered with blue, dark-

edged points; caudal tips black; some dark spots on maxillary and about eye;

no black blotch on caudal peduncle or on tip of lower jaw. DUBIUS, 1542.

ee. Body more slender, the depth 4 in total length; eye 5^ in head.

PUNCTIFERUS, 1543.

* According to Bloch, Jacob Evertzen was a noted Dutch pilot in the middle of the last cen-

tury. From his pock-marked face, his fellow sailors gave to these dark-spotted and freckled fishes

(especially to Bodianus guttatus, the type of the genus) the name of Jacob Evertzen.

f Bodianus of Bloch is an artificial group, resting on characters valueless or erroneous. It was
limited by Cuvier, in 1817, to species allied to Epinephelus; by Gill, 1862, to 9-spined species of

this group; and by Jordan & Gilbert, 1883, to the limits here assigned, Bodianus guttatus, Bloch

(= argus), an East Indian species, being recognized as the type.

JThe generic name Uriphseton was given to a specimen, "Sen-anus phseton" Cuvier & Valen-

ciennes, of some species of Bodianus, probably Bodianus nigripinnis, according to Boulenger, in

the caudal fin of which the caudal filament of Fisluluria had been inserted.
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ENNEISTUS (evye'a, nine
; iaros, mast) :

aa. Scales not ctenoid; third dorsal spine elevated; maxillary naked.

/. Color red; a black streak on cheeks; fins all blackish on distal half.

ACANTHISTIUS, 1544.

1540. BODIANUS TJJNIOPS (Cuvier & Valenciennes).

Head 2f- to 3
; depth 3 to 3. D. IX, 15

;
A. Ill, 9 (rarely 10) ;

scales 10

to 12, 125 to 130-42 to 48, pores 75 to 82. Teeth forming rather broad

bands, in 3 or 4 series on the sides of the mandible
;

canines strong.

Snout li to \\ diameter of eye, which is contained 5 to 6 times in length
of head

;
interorbital width 6 to 7 times in length of head

;
lower jaw

projecting; maxillary extending to below posterior border of eye or

beyond, the width of its distal extremity equal to or a little less than

diameter of eye; preopercle very finely serrated, the serrae scarcely

enlarged at the angle, which is rounded
;
middle opercular spine nearer

lower than upper, lower not extending so far back as upper ; opercular

flap obtusely pointed, its upper border strongly curved
;
head covered

with cycloid scales
;

snout and maxillary entirely or partially scaly.

Gill rakers 10 or 11, and 6 to 8 rudiments on lower part of anterior arch,

the longest longer than gill fringes. Dorsal originating above base of

pectoral; spines increasing in length to the third, which is about \

length of head and shorter than posterior soft rays ;
soft dorsal rounded

;

pectoral to f length of head
;
ventral shorter, reaching anus or not quite

so far; second and third anal spines equal, as long as or a little shorter

than longest dorsal spine and much shorter than soft rays ;
caudal

rounded. Scales strongly ciliated. Dark brown (or red) all over, with

small, blue, black-edged spots ;
a blue horizontal streak below the eye ;

soft dorsal, anal, and caudal edged with blue. Length 1 foot. (Bou-

lenger.) West coast of Africa, and adjacent islands; very common; said

by Steindachner to stray to the coast of Florida and the Bahamas
;
not

obtained by any American collector, (raivia, band; i/>, face.)

Serranus tseniops, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 370, 1828, Cape Verde; GUNTHER,

Cat., I, 121, 1859; STEINDACHNER, Fische Afrikas, 1881, 4, pi. 1 ("very common on the coast

of Senegambia to the Cape Verde Islands and Guinea; rare on the coasts of the Bahama

Islands to Florida.")

Bodianus tseniops, JORDAN & GILBERT, Synopsis, 919, 1883
;
JORDAN & EIGENMANN, I. c., 379, 1890.

Enneacenlms tseniops, JORDAN & SWAIN, I. c., 402, 1884.

Epinephelus tssniops, BOULENGER, Cat., i, 186.

1541. BODIANUS FULVUS (Linnams).

; NIGGER-FISH; YELLOW FISH; BUTTER-FISH; GUATIVERE AMARILLA.)

Head 2
; depth 3

; eye large, 5 in head. D. IX, 14 to 16
;
A. Ill, 8 or 9

;

scales 9-90 to 110-33, pores 53 to 65. Body oblong, moderately com-

pressed, its greatest width 2|- in depth. Head rather pointed anteriorly,

the profile forming an even curve from snout to base of dorsal. Mouth

moderate, the maxillary extending somewhat beyond eye, its length 2 in

head. Lower jaw strongly projecting. Teeth in narrow bands, rather

large, the depressible teeth smaller than in Petrometopon cruentatus
;
canines
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rather small, subequal ;
iuterorbital space narrow, flattish, with a median

depression, its width 7 in head. Preopercle with weak serrations, its out-

line convex, with a slight and shallow emargination, its angle not salient.

Opercle with 3 distinct spines. Nostrils small, subequal. Gill rakers

slender, x -f 17 or 18, the longest as long as gill fringes. Scales rather

large, mostly strongly ctenoid. Dorsal spines slender, pungent, the

fourth and fifth highest ;
the outline of the fin above nearly straight.

Caudal truncate, its angles slightly rounded, its longest (middle) rays If

in head, scarcely longer than the outer rays ;
anal high, rounded, its

longest rays 2 in head
;
second anal spine stronger and rather longer than

third, 2f in head; pectoral long, reaching much past tips of ventrals, \\

in head
;
ventral short, not reaching vent. Color in the typical form

(fulvus) : In life, lemon yellow, being somewhat orange red on the back
;

two black spots on back of tail
;
a few sky-blue spots on body anteriorly,

and on head with darker margins; a few violet spots about eye; fins

colored like body ; head, pectorals and dorsal a little redder than rest of

fish. Edge of spinous dorsal blackish. Color in spirits, olivaceous yel-

low; other col&r variations indicated below. Length about a foot.

West Indies
; ranging from Bermuda and Florida Keys to Bahia

; every-

where very common, the brown and the red forms most so, the yellow or

typical variety scarce in the markets of Cuba and not yet recorded from

Florida. This is probably confined to water still deeper than that

inhabited by the red variety, (fulvus, tawny in color.)

Turdus cauda convexa (the Yellow Fish), CATESBY, Nat. Hist. Carol., pi. x, fig.2, 1743, Bahamas.
Labrus fulvus, LINNJEUS, Syst. Nat., Ed. x, 1758, 287, Bahamas; after CATESBY.

Guativere amarilla, PARRA, Descr. Dif. Piezas, Hist. Nat. Cuba, 1787, lam. v, fig. 2, Cuba.
Holocentrus auraius, BLOCK, Ichthyol., vn, 57, pi. 236, 1792, East Indies.

Bodianus guativere, BLOCH & SCHNEIDER, Syst. Ichth., 1801, 336; based on PARRA'S figures.

Serranus auratus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 364,1828.

Serranus guativere, CUVIER & VALENCIENNES, Hist. Nat. Poiss., u, 383, 1828, on PARRA'S second

figure; POEY, Repertorio, i, 203.

Enneacentrus fulvus, JORDAN & SWAIN, I. c., 402, 1884,

Bodianus fulvus, JORDAN & EIGENMANN, I. c., 379.

Represented at moderate depths, especially in the West Indies, by the

scarlet form or variety

1541a. BODIANUS FULVUS RUBER (Bloch & Schneider).

(RED GuATivERE
; OUATILIBI.)

Color in life, vivid scarlet
; spots on head nearly black

;
others light

blue, with a purplish border; two black spots on lower jaw and two on
back of tail

;
caudal paler than body, with a few scattering dark points ;

ventrals and anal edged with dusky. Pectorals paler than dorsal. In

spirits this fish becomes pale, almost cream color
; spots on head dark, the

others brown, with grayish margins. West Indies, etc.; very common.

(ruber, red.)

Carauna, MARCGRAVE, Hist. Brasil, 1648, 147, Brazil.

Guativere, PARRA, Descr. Dif. Piezas, Hist. Nat., 1787, lam. v, fig. 1, Cuba.
Perca punctata, BLOCH; Ichth., 314, 1792, Martinique; on a figure by PLUMIER.
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Gymnocephalus ruler, BLOCH & SCHNEIDER, Syst. Ichth., 346, pi. 67, 1801, on Carauna of MARq-

GRAVE; not Epinephelus ruber, BLOCH.

Serranus ouatalibi, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 381, 1828, Havana; GONTHER,
Cat. i, 1859, 120; POEY, Repertorio, i, 202, 1867.

Serranus carauna, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 384, 1828, Brazil.

Enneacentrns fulvus outalibi, JORDAN & SWAIN, I. c., 402.

Bodianus fulvus ruber, JORDAN & EIGENMANN, I. c., 379.

Represented along the shores from Southern Florida to the West Indies

by the brown form or variety

1541b. BODIANUS FTJLYUS PUNCTATUS (Linnams).

(NIGGER-FISH; NEGRO-FISH; BLACK GuA-rivEHE.)

Color in life, blackish olive
; spots everywhere on sides and head, dark

blue with light-blue centers
;
dorsal fin dusky olive, edged with darker, a

few spots on its base; the soft dorsal margined with whitish. Caudal

dusky olive
;
anal and ventrals violaceous black

; pectorals olivaceous
;

the spots in spirits become brown, with gray centers. West Indies, etc.;

everywhere common, (punctatus, dotted.)

Perca marina puncliculata (the Negro-fish), CATESBY, Hist. Carolina, etc., pi. 7, 1843, Bahamas.
Perca punctata, LINN^US, Syst. Nat., x, 1758, 291, Bahamas; based on CATESBY.

Pcrca punclulata, GMELIN, Syst. Nat., 1315, 1788, Bahamas; after CATESBY.

Enneacentrus punctatus, POEY, Synopsis, 288, 1868.

Bodianus punctatus, JORDAN & GILBERT, Synopsis, 919, 1883.

Bodianus fulvus punctatus, JORDAN & EIGENMANN, I. c., 380.

Epinephelus punctatus, BOULENGER, Cat., i, 184.

Subgenus MENEPHORUS, Poey.

1542. BODIAXUS DUBITJS (Poey).

Head 3
; depth 2f ; eye moderate, 4 in head, as long as snout. D. IX,

11+ (the fin having been injured in youth) ;
A. Ill, 9; scales 96. Body

rather deep and compressed, formed much as in Bodianus fulvus', head

anteriorly pointed, the profile forming a slight, even curve. Mouth

small; maxillary extending to posterior edge of pupil, 2 in head
;
lower

jaw much projecting; teeth moderate, the anterior canines in both jaws
rather strong. Interorbital space narrow. Preopercle finely serrate, its

outline evenly convex. Gill rakers slender and long, x-f-20. Scales

moderate, strongly ctenoid. Caudal fin lunate, its angles pointed, the

inner rays 21 in head, the outer If. Dorsal spines low, stiff, the longest
3 in head

;
outline of the fin not notched; anal fin high and rounded, its

longest rays 2 in head; second anal spine stronger than third, but

scarcely longer, 3i in head
; pectoral long, reaching past tips of ventrals,

1^ in head. Color much as in Bodianus fulvus ruber, bright red
; head,

back, and sides covered with blue points, which are edged with black-

ish
;
dorsal edged with dusky ;

caudal tips black above and below; max-

illary with a row of dark spots ;
some dark spots about eye. Length 9

inches. Cuba; 3 specimens known; the one above described in the

Museum at Cambridge, probably sent by Poey. A well-marked species,
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possibly the type of a valid genus, (dubius, doubtful
;
the author being

in doubt as to whether the species belongs to Serranus.)
Si'i-rnitiix ilnJiinK, POEY, Memoriae, n, 142, 1860, Cuba.

Mfiti'iilinnts diilnHs, POEY, Ann. Lye. Nat. Hist. N. Y., x, 1869, 50.

HoiUunux
tinliilifi, JORDAN & ElGENMANN, I. C., 380.

1548. BODIANUS PUNCTIFERUS (Poey).

Very similar to Bodianus dubius, differing in the more slender body ;

the depth 4 in total length ; eye 5 in head, 1 in snout. Red, the blue

spots not covering the whole body, those on the head blue and very
small

;
those on the body forming oblique series of dashes, rather linear

than rounded; fins 1-spotted. (Poey.) Cuba. Known from one speci-

men, 10 inches long, probably a color variation of Bodianus dubius. (punc-

litm, point; fero, I bear.)

Menejiho-rus pnnctiferns, POEY, Enumeratio, 21, 1875, Havana.

Subgenus ENNEISTUS,* Jordan & Evermann.

1544. BODIANUS ACANTHISTIUS (Gilbert).

2? ; eye large, equaling length of sno

head; interorbital space narrow, convex, 6 in head. D. IX, 17; A. Ill,

9; scales 75, 56 pores. Mouth oblique, with mandible strongly projecting,
the mandibular canines shutting outside of premaxillaries in closed

mouth; maxillary reaching vertical from behind pupil, its length half

that of head. Teeth in sides of mandible in 2 perfectly denned series,

separated by a narrow groove-like interval
;
outer teeth nearly erect and

rigid, the inner series directed obliquely inward and very slightly mov-
able (not strictly depressible); a patch of smaller movable teeth at sym-

physis, with the customary pair of canines in front of them
; premaxillaries

with an outer series of strong teeth, terminating anteriorly in the double

pair of enlarged canines
;
behind this series a wide band of minute villi-

form teeth, only slightly movable
;
wide bands of similar villiform teeth

on vomer and palatines, the vomerine patch without backward prolonga-
tion along median line; tongue smooth; nostrils close together, the

posterior round and much the larger, the anterior with a flap. Preopercle

minutely serrulate on hinder margin, which is convexly rounded; a shal-

low notch above the angle, which is provided with 2 or 3 irregular lobes,

coarsely toothed; lower margin smooth, entire. Gill rakers long and

strong, 17 below angle, the anterior short; opercle with 3 flat spinous

points. Scales with entire edges, those on opercles and on middle of sides

the largest, smaller above lateral line and along ventral outline, becom-

ing much reduced on breast and head (except opercles). Mandible with

a few embedded scales, maxillary and premaxillary wholly naked; top

and sides of head wholly scaled, including both limbs of preopercle and

*This subgenus seems close to Bodiami*, from which it differs in its smooth scales, naked

maxillary, and elevated spinous dorsal, which is deeply notched as in Paralabrax. The charac-
ter of the cranium has not been indicated in the single known species, but Dr. Boulenger is

probably right in placing it with the group here called Bodiantu.
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the opercular membrane. First dorsal spine very short, the third the

highest, half length of head, the fourth but little shorter
;
in the type speci-

men the fifth and sixth rapidly shortened, while the seventh, eighth, and
ninth are again lengthened, thus forming a decided notch in the course of

the spinous dorsal; spines all with pungent tips; dorsal membranes from

third to sixth spines very deeply incised, that between third and fourth

joining latter on the basal f of its length; soft dorsal and anal pointed,
not falcate, the outline behind angle straight; anal higher than the dor-

sal, but shorter than the spinous dorsal; caudal rounded, If in the head;

pectorals long, reaching beyond the ventrals, and nearly to front of anal;
first anal spine concealed in our single specimen, probably mutilated, the

second stronger but much shorter than the third, which is contained 4 in

the length of the head. Color of head and body uniform, probably red

in life
;
a black streak on cheeks, following hinder edge of maxillary:

fins all blackish on distal half; basal part of fins scaly. A single speci-

men, 16 inches long, from Albatross Station 3017, in 58 fathoms, near Cape
Lobos, on the eastern shore of the Gulf of California. This peculiar spe-

cies is characterized by its convex caudal, plain coloration (varied only

by a black streak behind maxillary), its comparatively large, smooth

scales, the naked maxillary, and the very high spinous dorsal with its

deeply incised membranes. Gulf of California; one specimen known.

(unavtia, spine; larlov, sail.) (Gilbert.)

Bodiamis acanthistius, GILBERT, Proc. U. S. Nat. Mus., 1891, 552, Cape Labos, on the eastern

shore of Gulf of California. (Type, No. 46940. Coll. Albatross.)

500. EPINEPHELUS, Bloch.

(GROUPERS.)

Epinephelus, BLOCH, Ichthyologia, 1793, (after, marginalis, brunneus, merra, ruber, etc., restricted to

marginalis by authors).

Cerna, BONAPARTE, Introduzione alia Classe Pesci, Fauna Italica, tome in, pt. 1, 1833, (gigas =

guaza).

Cynichthys, SWAINSON, Nat. Hist. Classn. Fishes, n, 201, 1839, (flavo-purpuratus).

Cromileptes, SWAINSON, Nat. Hist. Classn. Fishes, n, 201, 1839, (gigas, etc.).

Hyporihodus, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 237, (flavicauda
=

niveatus).

Schistorus, GILL, Proc, -Ac. Nat. Sci. Phila., 1862, 237, (mystacinus).

Ldbroperca, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 80, (lalriformis).

Merus, POEY, Ann. Lye. Nat. Hist. N. Y., x. p. 39, 1871, (gigas).

Priacanthichthys, DAY, Proc. Zool. Soc. London, 1868, 193, (maderaspatensis, young).

Cerna, DODERLEIN, Revista delle Specie del genere Epinephelus o Cerna, 1873, (gigas).

Homalogrystes, ALLEYNE & MACLEAY, Proc. Linn. Soc. New South Wales, i, 1876, 268, pi. vi,flg. 3,

(guntheri).

Hyposerranus, KLUNZINGER, Fische des Rothen Meeres, 3, 1884, (morrhua).

Body stout, compressed, covered with small, ctenoid scales, which are

often somewhat embedded in the skin
;
scales of the lateral line triangu-

lar, cycloid ;
soft parts of the vertical fins generally more or less scaly.

Cranium narrow above. Parietal crests not produced on frontals which

are without transverse ridge posteriorly ;
frontals with a process or knob

ou each side behind interorbital area
; premaxillary processes fitting into
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a notch or cavity on the anterior end of the frontals. Preopercle moder-

ately serrate behind, its lower limb entire, without distinct antrorse

spine; opercle with two strong spines. Nostrils well separated. Mouth

large ; maxillary large, with a well-developed supplemental bone, its sur-

face usually Avith small scales. Canine teeth few, large in the front of

the jaws; enlarged teeth of the inner series of each jaw depressible.

Gill rakers short and rather few. Dorsal spines usually 11, rarely 10, not

filamentous, the last ones somewhat shorter than the middle ones. Anal

spines 3, the second usually the larger ;
the number of soft rays 7 to 9.

Caudal fin rounded or lunate. Pyloric coeca few (usually 10-20). Pec-

torals rounded, shortish, nearly symmetrical, of 15 to 20 rays. Ventrals

moderate, inserted below pectorals, close together, each with a strong

spine. Species very numerous, most of them of large size, abound-

ing in all the tropical seas, where they are valuable food-fishes. This is

the largest and most important genus of the Serranidw, and its species
are most widely distributed. (knLvetye'Xos, clouded over, in allusion to the

membrane suppqsed to cover the eye in the typical species.)

I. SCHISTORUS (O-XIOTO?, split; opo?, for pylorus): Nostrils unequal, the posterior much the

larger, 3 times diameter of anterior; preopercle with 2 or 3 small irregular teeth below

its angle; pyloric cosca in increased number; head large.

a. Second and third anal spines about. equal in length; color brownish, with about 8 darker

cross bands; dark bands radiating from eye; a dark mustache above maxillary; a

dark blotch on back of caudal peduncle. MYSTACINUS, 1545.

II. EPINEPHELUS: Nostrils subequal, the posterior scarcely larger than anterior; pyloric coeca >

in moderate number.

. Second dorsal spine short, lower than third or fourth, the fin not much notched; caudal

rounded more or less; lower opercular spine inserted farther back than upper.

Lateral teeth* of lower jaw in more than 2 rows, at least in the adult. Interorbital

space of moderate width, its breadth more than half diameter of eye and 7 to 10

times in length of head.

b. Dorsal spines 10; body with faint, dark cross shades and many round, dark orange spots,

these extending on the fins; vertical fins not edged with black; preopercle without

salient angle; maxillary naked; lower jaw strongly projecting (in all respects

except the number of spines almost identical with E. adscensionis).

ANALOGUS, 1546.

bb. Dorsal spines 11; preopercle without distinct spinules on its lower limb,

c. Maxillary naked.

d. Lower jaw strongly projecting.

e. Body and head covered with red or orange spots (dusky in spirits and always
darker than the ground color); vertical fins without dark edge, their

bases spotted like the body; body with large pale spots besides the

orange spots; young with large black blotches at base of dorsal; angle

of preopercle not salient; form robust. ADSCENSIONIS, 1547.

ee. Body and head reddish brown, the adult nearly plain, the young with

darker spots; vertical fins broadly edged with dark brown. Body

robust, the depth 3 in length. D. XI, 15 or 16. Caudal fin convex

behind; maxillary naked; dorsal spines low, subequal; iuterorbital

moderate, 6% in head; preopercle with strong teeth at its angle, the

lower limb entire. GUAZA, 1548.

* Lateral teeth of lower jaw in two rows only in the group or subgenus Hyposerranw, Klun-

zinger.
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dd. Lower jaw not prominent. Preopercle without salient angle, the seme at

the angle scarcely enlarged; caudal fin rounded; scales of body smooth-

is!]; lower jaw not prominent; eye not surrounded by dark points; body
without traces of longitudinal darker stripes; caudal peduncle with a

large, quadrate black blotch above (sometimes obsolete in young or In

very old examples) ;
color (in spirits) dark brown, with scattered roundish

blotches of pale bluish, these most distinct on breast and lower parts of

head; fins pale, spotted like the body, their edges darker; young with

large round, whitish spots, regularly arranged. LABRIFORMIS, 1549.

cc. Maxillary more or less scaly.

/. Preopercle with a more or less distinct salient angle, which is armed with larger

teeth (these teeth occasionally undeveloped in E. slrialus, which species

may be known by the presence of black points around the eyes).

g. Body without orange or dark-brown spots, the spots (if any) brownish or

pearly, diffuse or irregular; vertical fins without broad black margin.

h. Caudal peduncle without black, saddle-like blotch above. Caudal

fin truncate or emarginate when spread open, not convex behind;

maxillary usually more or less scaly; vertical fins without broad

edging of black; dorsal fin, or a part of it, distinctly edged

with bright yellow; color of body uniform reddish brown, a

clear blue streak from eye to angle of preorbital; a faint dark

mustache; no black spots anywhere; whole dorsal with a bright

yellow edging; anal and caudal without pale edging; caudal

slightly lunate; maxillary scaly; dorsal rays XI, 14; lower jaw

strongly projecting (as in Epinephelus niveatus, with which this

species seems to agree very closely in all respects except the

COlor). FLAVOLIMBATUS, 1550.

hh. Caudal peduncle with a large quadrate saddle-like black blotch above

(sometimes wanting in E. niveatus, especially in the young).

i. Eye not surrounded by dark points ;
sides brown, marked with large

blotches of steel blue, these more or less regularly arranged

and not distinct on the breast; no dark crossbars; lower jaw

strongly projecting; caudal fin subtruncate, its angles rather

acute; pyloric caeca rather numerous. NIVEATUS, 1551.

ii. Eye surrounded by conspicuous dark-brown points; body with

irregular dark cross bars; angle of preopercle little salient;

third dorsal spine highest, 2% in head; scales moderate, about

100; caudal rounded; lower jaw little projecting; vertical fins

in life broadly edged with yellow. STRIATUS, 1552.

gg. Body covered with small dark orange or brown spots; lower jaw not

prominent; interorbital space very narrow, not half diameter of eye.

Vertical fins broadly edged with blue black, their bases unspotted;

body without pale spots, the orange spots -rather small; body rather

slender; size small. MACULOSUS, 1553.

ff. Preopercle without salient angle; body, head, and fins dark reddish brown,

profusely covered with small pearly-white stellate spots; body robust; lower

jaw projecting; caudal subtruncate, with sharp angles.

DRUMMOND-HAYI, 1554.

aa. Second dorsal spine elevated, not lower than third or fourth; caudal fin lunate; preoper-

cular angle little salient, without enlarged teeth
;
interorbital width 7% in head;

color brown, clouded with whitish
;
lower parts flushed with orange red; small dark

spots about eye; vertical ftns broadly edged with blue black. MORIO, 1555.
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Subgenus SCHISTORUS, Gill.

1645. EPINEPHELUS MISTACINUS* (Poey).

(CHERNA DE 10 ALTO.)

Head 2
; depth 2| ; eye large, 4| in head. D. XI, 15

;
A. Ill, 9

;
scales

18-120-50, pores 75. Body oblong, rather deep, somewhat compressed,
its thickness 2f in its depth. Head large, rather obtuse, the anterior

profile little convex and not steep. Mouth moderate, the broad maxillary

reaching posterior border of eye, 2 in head
; maxillary naked or nearly

so. Teeth rather strong, those below mostly biserial, those above in a

narrow band
;
canines small, shorter than the depressible teeth of the

inner series, those of the lower jaw scarcely differentiated
;
lower jaw

little projecting. Posterior nostril larger than anterior, nearly round.

Interorbital space slightly convex, 6 in head. Preopercle rather sharply

serrate, the posterior limb nearly vertical, not emarginate, the angle

nearly a right angle, its serrations considerably enlarged, coarse, variable

in form, some of the lower ones usually hooked forward. Lower limb

straight, its edge otherwise entire. Skull essentially as in other species

of Epinephelus. Opercle with 3 distinct spines, larger than in any other

of our species. Gill rakers short and thick, 15 below the angle. Scales

mostly ctenoid, those on head small
;
none on the maxillary and few on

lower jaw. Lower jaw with 5 or 6 large mucous pores on each side, more
distinct than in our other species. Dorsal spines rather strong and high,
the first nearly half the second, which is considerably higher than the

tenth; third spine longest, 2f in head; second, fourth, fifth, and sixth

but little shorter
;
soft dorsal rather high; caudal rounded, its longest

ray If in head; anal rounded, its longest ray 2 in head; second anal

spine stronger than third, which is of the same length, 3f in head
; pec-

torals reaching slightly beyond tips of ventrals, If in head
;

ventrals

rather long. Pyloric coeca many, according to Poey. Color in life, dull

olive brown, the body grayish brown crossed by 8 bands of dark olive

brown, the one on caudal peduncle broader than the others, darkest on

back of tail
;
these bands, which are more conspicuous in life than those

of other species of this genus, become faint in spirits ;
a dark mus-

tache along edge of maxillary ;
three dark bands across cheek, almost

disappearing in spirits; dorsal dull olive, the bands of sides extending
on the scaly parts ;

caudal and anal dull olive, the anal dusky in spirits;

ventrals blackish
; pectorals light olive brown

;
mouth bluish within.

West Indies, south to Brazil
;
not rare. It inhabits deeper water than

most species of Epinephelus. Size small
; length about 2 feet

;
the speci-

men here described from Havana, 10 inches long, (/uixrruf, mustache.)

Sen-amis myslacinm, POEY, Memorias, i, 52, 1851, pi. 10, fig. 1, Cuba; GUNTHEB, Cat., i, 109,

1859.

Sckistorus mystatimis, POEY, Repertorio, n, 154, 1868.

Epinephelus myslacinm, JORDAN & SWAIN, 1. c., 383, 1884; JORDAN & EIOENMANN, 1. c., 300, 1890.

* This species is referred by Dr. Boulenger to the synonymy of Epinepleln* septemfcuciatu*
(Thunberg). It is evidently closely allied to this Japanese form, but we hesitate to unite them
without material for comparison.
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Subgenus EPINEPHELUS.

1546. EPINEPHELUS ANALOGUS, Gill.

(CABRILLA PINTA.)

Head 2f to 3
; depth 3 to 3i ; eye rather large, 5f in head. D. X, 17;

A. Ill, 8
;

scales 14-110 to 120-40, pores 70 to 73. Body oblong, rather

robust. Head moderately acute, the anterior profile straight from tip of

snout to above eye, thence moderately convex ; snout short, 4f in head.

Mouth large, oblique, the maxillary reaching to beyond eye. its length 2J in

head. Maxillary naked. Lower jaw strongly projecting. Canine teeth

s hort, those oflowerjaw small. Interorbital space gently convex, its width

7| in head. Nostrils round, subequal. Preopercle well serrate, its outline

strongly convex, without distinct emargination. Gill rakers moderate,
about as long as gill fringes, 17 or 18 below angle of arch. Scales moder-

ate, rather strongly ctenoid, mostly cycloid above. Dorsal spines rather

strong, the third and fourth subequal, 3i in head; caudal fin slightly

rounded, 1-^j- in head
;
anal high, its longest ray 2f in head. Second anal

stronger than third, but rather shorter, 5 in head
; pectorals reaching

beyond tips of ventrals, \\ in head
;
ventrals shortish, not reaching vent.

Color in spirits: Brown, clouded with darker and with faint dusky cross

bars
; body and fins everywhere covered with roundish dark-brown spots

larger and fewer below, smallest and most numerous on the fins, and

everywhere very distinct
;
soft dorsal with 3, spinous dorsal with about 2

rows of dark spots. In life, orange brown on an olivaceous ground, as in

E. adscensionis, to which species, as the name indicates, this fish is

extremely analogous. No distinct dusky edgings to fins
;
no evident dark

blotches along base of dorsal. Length 1 foot. Pacific Coast of tropical

America
;
common on the Pacific Coast of Mexico. Here described from

No. 4944, U. S. Nat. Mus., from Panama, (analogus, similar
;
its form and

coloration resembling those of Epinephelus adscensionis, )

Epinephelus analogus, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 163, Panama, (Coll. Dow), JORDAN

& SWAIN, I. c., 393, 1884; JORDAN & EIGENMANN, I. c., 354, 1890.

Sen-anus courtadei, BocotTRT, Ann. Sci. Nat. Paris, 222,1868, La Union, San Salvador. (Ooll.

Bocourt.)

1547. EPINEPHELUS ADSCENSIONIS (Osbeck).

(BocK HIND; GABRA MORA.)

Head 2| j depth 3; eye moderate, 6 in head. D. XI, 17; A. Ill, 7, or III,

8; scales 12-90 to 110-40, pores 55 or 60. Body comparatively robust,

little compressed, the greatest thickness 2 in depth. Head subconic,

acute, its anterior profile straight from tip of snout to nape, thence

slightly gibbous. Mouth rather large, the maxillary reaching rather

beyond the eye, 2 in head. Lower jaw rather strongly projecting, more

prominent than in any other of our species. Teeth in rather broad

bands, the canines short and stout, those of the lower jaw larger than

those of the upper. Interorbital space flattish, not very narrow, its

width 6 in head. Nostrils subequal, roundish. Preopercle finely ser-

rate, its outline strongly convex, with a very slight emargination. Gill
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rakers rather short and thick, 15 to 18 below the angle. Scales moder-

ate, mostly strongly ctenoid. Dorsal spines rather strong, the third and
fourth longest, 3 in head, the outline of the fin little convex, the second

spine about as long as tenth; caudal fin slightly rounded, 2 in head;
longest anal ray 2| ;

second anal spine stronger than third, the length
equal, 3 in head; pectorals broad, reaching much beyond the tips of the

short ventrals, If in head; ventrals not reaching vent. Pyloric coeca 12

(Poey). Color in life: Olivaceous gray, with darker clouds; a number of

irregular whitish blotches, roundish, mostly rather larger than pupil,
scattered over different parts of the body; 5 roundish, blackish blotches,
ill-defined along sides of back, the 4 under the dorsal fin extending up on
the fin, these disappearing with age; head and body everywhere covered

with round orange-brown spots of varying sizes, the centers more orange,
the borders rather brown

;
the spots largest on breast, smallest on lips

and upper parts, equally distinct everywhere. Mouth pale within, its

roof with red spots ;
dorsal light olive, with rather sparse spots, colored

like those of the body, but smaller
;
no dark edge to dorsal or anal

;

numerous whitish spots on dorsal, especially on soft dorsal
;
caudal pale

olive, with some paler spots. Anal reddish, marked like dorsal, its spots

larger ;
basal half of pectoral similar, outer part plain olive

;
ventrals

pale, with orange spots; the orange-brown spots of body and head

become brown in spirits. Length about 18 inches. West Indian fauna
;

Florida Keys to Brazil, Ascension and St. Helena islands
;
common in

rocky places; widely distributed through the Western Atlantic
;
recorded

by Boulenger from the Cape of Good Hope. It is considered a finer food-

fish than any of the others, (adscensionis, from Ascension Island, where

the species was first taken.)

Pira-pixanga or Oat-visch, MARCGRAVE, Hist. Brasil, 152, 1648, Brazil (doubtful).

Perca tola maculis, SEBA, Thesaurus, in, tab. 27.

Trachinus adscensionis, OSBECK, Iter Chin., etc., 1757, and in English edition, 96, 1771, Ascension

Island. (Coll. Osbeck.)

Trachinus punclatus, BONNATERRE, Tableau Encycl. Method, 1788, 46; after OSBECK.

Perca stellw, WALBAUM, Artedi Piscium, 349, 1792; after SEBA.

Perca maculata, BLOCH, Ichthyol., pi. 313, 1792, Martinique (on a figure by PLUMIER; not Holo-

centrus maculatus, BLOCH, tafel 242, an East Indian species of Epinephelus = Holoceiitnts albofus-

ciw, LACEPEDE).

Trachinus osbeck, LACEPEDE, Hist. Nat. Poiss., n, 364, 1800; after OSBECK.

Spams atlanticus, LACEPEDE, I. c., iv, 158, pi. 5, fig. I, 1803, Martinique (on a copy of a drawing

by PLUMIER).

Serranus nigriculus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 375, 1828, Martinique. (Coll.

Plee.)

Serranus pixanga, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 383, 1828, after MARCGRAVE;

POET, Repertorio, i, 203, 1866.

Serranus asperstts, JENYNS, Voy. Beagle, Fishes, 6, 1842, Porto Praya, St. Jago, of the Cape

Verde Islands. (Coll. Darwin.)

Serranus impetiginosua, MVLLER & TROSCHEL, Schomburgk's Hist. Barb., 665, 1848, Barbadoes;

GtiNTHER, Cat., I, 142, 1859.

Swranus varius, BocOTTRT, Ann. Sci. Nat. <;5), x, 1868, 222, Gulf coast of Mexico. (Coll. Salanl

& Boucard.)
Holocentrus punctatus, BLOCK, Ichthyol., vin, pi. 241, 1790.

Berrmas maculatus, PETERS, Berliner Monatsber., 1866, 109 (identification of Perca tnacicZata,

BLOCH).

F . N . A. 74
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Epinephelus pundatus, POEY, Enumeratio, 16, 1875.

Epinephelus atlanticus, JORDAN & GILBERT, Synopsis, 918, 973, 1883.

EpinepJielus ascensionis, JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1884, 391.

Epinephelus adscensianis, JORDAN & EIGENMANN, /. c., 354, 1890; BOULENGER, Cat., i,

Epinephelus aspersus, JORDAN & EIGENMANN, I. c., 358.

1548. EPINEPHELUS GUAZA (Linnanis).

(MEROU ;
MERO ; GUASA.)

Head 2i; depth 2; eye 5f in head. D. XI, 15; A. Ill, 8; scales 12 to

17-100 to 120-42 to 55, pores 55 to 60. Body rather deep ; profile steep ;

snout short, rather pointed ;
lower jaw little projecting; canines small;

preopercle without salient angle, the teeth just above the angle large
and strong ;

lower limb of preopercle entire. Scales of head cycloid.

Gill rakers very short, x+ 15. Interorbital space narrow, not as wide as

eye; maxillary naked, 2f in head. Third dorsal spine highest, 2f in

head; anal high and rounded, its second spine 5 in head; caudal

rounded
; pectoral 1$ to 2 in head

;
ventral short, not reaching vent.

Color in spirits : Dark brown, with rather faint, round, whitish spots

which are irregular, and arranged somewhat in vertical rows, and most

distinct on caudal peduncle; dorsal, anal, caudal, and pectorals broadly

edged with black. Coasts of southern Europe and western Africa, rang-

ing north to England and westward to Cape of Good Hope and Rio

Janeiro, and to Guiana
; reaching a length of 3 feet, and weight

of about 25 pounds. This description is taken from No. 4506, M. C. Z.,

15 inches long, collected at Rio de Janeiro by Professor Agassiz. There is

not much doubt that Epinephelus brachysomus, Cope, and the Brazilian

specimens referred by Cuvier & Valenciennes to Epinephelus dichropterus,

belong to this form, for which the earliest American specific name is

mentzeli. We are, however, unable to see any difference between the

Brazilian form and the common " Me"rou " of the Mediterranean. (Guasa
or Guaza, Spanish name of the large fishes called Merous or Garrupas.)

(Eu.)

Labrus guaza, LiNN.ffiU8, Syst. Nat., Ed. x, 1758, 285,
" Habitat in Pelago.

Perca gigas, BRUNNICH, Ichthyol. Massiliensis, 65, No. 81, 17G8, Marseilles.

Holocentrus merou, LACEPEDE, Hist. Nat. Poiss., iv, 377, 1803, Marseilles; after BRUNNICH.

Serranus mentzeli, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 291, 1828, coast of Brazil;

GUNTHER, Cat., I, 140, 1859.

Percarobusta, COUCH, Mag. Nat. Hist., 1832, v, 21, fig. 7, Polperro, Cornwall.

Serranus marginatus, LOWE, Proc. Zool. Soc. Lond., 1833, 142, Madeira. (Coll. K. T. Lowe.)

Serranus fimbriatus, LOWE, Trans. Cambr. Phil. Soc., 1836, 195, pi. i, Madeira. (Coll. E. T.

Lowe.)
Serranus ongus, GtJNTHER, Cat., i, 142, 1859; not Epinephelus ongus, BLOCH, a Japanese fish.

Epinephelus brachysomus, COPE, Trans. Am. Phil. Soc. Phila., 1871, 466, Rio Janeiro.

Serranus gigas, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 270, pi. xxxn, 1828; GUNTHER,

Cat., i, 132, 1859, and of European authors generally.

Cerna gigas, DODERLEIN, Rivista del Genere Epinephelus o Cerna, 1882, 10, tab. 1, fig. 1 (detailed

description and synonymy).

Epinephelus gigas, JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1884, 388; JORDAN & EIGENMANN,

I. c., 359; BOULENQER, Cat., i, 232.
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1549. EP1NEPHELUS LABUIFORHIS (Jenyns).

Head 2$; depth 3. D. XI, 15; A. Ill, 8; scales 9-90 to 100-40, pores
55 to 57. Body oblong, moderately compressed, the back somewhat ele-

vated. Head rather slender and sharp, anteriorly pointed, the profile

nearly straight from the tip of the lower jaw to the base of the dorsal.

Snout sharp, 3* in head. Lower jaw strongly projecting. Mouth mod-

erate, the maxillary extending to slightly beyond eye, its length 2 in

head. Maxillary naked. Canines moderate, about equal in the 2 jaws.
Nostrils subequal, roundish. Eye large, 5| in head. Interorbital space

narrow, convex, its width 9 in head. Preopercle weakly and bluntly ser-

rate, its angle evenly rounded, without evident notch or salient angle.
Gill rakers rather short, about 16 on lower limb of arch. Scales moder-

ate, ctenoid. Dorsal spines strong, the fourth, fifth, and sixth longest, 3

in head. Soft dorsal not very high. Caudal slightly copvex, 2 in head.

Longest anal ray 2| in head. Second anal spine about as long as third,
4 in head. Pectorals short, reaching little past tips of ventrals, 14 in

head. Ventrals not quite reaching vent. Color in spirits : Dark brown

everywhere, on head, body, and fins much clouded with roundish pale

blotches, these most distinct on breast and lower parts of head
;
a con-

spicuous black blotch on back of caudal peduncle ;
fins rather pale,

darker toward their edges, with narrow, pale margin, spotted like the

body, the spots smaller and fainter. In life, the mouth is salmon color

within, the pectoral salmon yellow, with pale edge; caudal with amarooii

band above and below
;
dorsal edged with blackish red

; spots on sides

and belly nearly white. Length 2 feet. Pacific Coast of tropical America ;

Cape San Lucas to the Galapagos Islands, abundant in rocky places ;
here

described from 28213, U. S. N. M., from Socorro Island. Specimens seen

from Cape San Lucas, Mazatlan, Manzanillo, Acapulco, Panama ; Socorro,

Albemarle, Charles, and Indefatigable islands. (Labrus ; /orwa, form.)

Serranus labriformis, JENYNS, Zool. of Beagle, Fishes, 8, pi. 3, 1840, Galapagos Islands, (Coll.

Charles Darwin).

Epinephelus sellicauda, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 250, Cape San Lucas, (Coll.

Xantus) ;
JOEDAN & SWAIN, /. c., 385.

Epinephelus ordinatus, COPE, Trans. Am. Phil. Soc., 1871, 466, Panama.

Epinephelus labriformis, GfJNTHER, Cat., i, 152, 1859; dark blotch on back of tail not noticed;

JORDAN & SWAIN, 1. c., 1884, 387; JORDAN & EIGENMANN, I. c., 356, 1890; BOULENGER, Cat.,

i, 230.

1550. EPINEPHELUS FLAVOLIMBATUS, Poey.

(YELLOW-FINNED GRODPER.)

Head 2; depth 2f. D. XI, 14; A. Ill, 9. Lower jaw strongly project-

ing. Closely related to Epinephelus niveatm, with which it seems to agree
in all respects except in color. Color in life: Brownish flesh color,

unspotted, a clear, blue streak from angle of eye to preopercle ;
no spots

or blotches anywhere, and no black on caudal peduncle; whole dorsal

with a narrow edge of bright yellow ; dorsal, pectorals, anal and caudal

without pale edging ;
ventrals dusky ;

a very faint mustache of dark
olive along the maxillary. Three specimens of this species have been
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obtained at the Snapper Banks off Pensacola by Mr. Silas Stearns.

These differ a little from Poey's account, but they evidently belong to

the same species as the E. flavolimbatus of Poey. In all details of form

the species seems to agree fully with E. niveatus, but the coloration is

quite unlike that of the latter species, and so sharply denned that we are

obliged to admit it as a distinct species. It may, nevertheless, prove to

be the adult of Epinephelus niveatus, as supposed by Dr. Boulenger.
West Indies, recorded from Havana and Pensacola, in rather deep water

;

not common. Our specimens from the Pensacola Snapper Banks.

(flavus, yellow; limbus, edge.)

Epinephelusflavolinibatm, POEY, Repertorio, i, 183, 1867, Cuba; POEY, Synopsis, 286, 1868; JOUJIAN

& EIGENMANN, I. c., 357, 1890.

Epinephelus niveatus, JORDAN & EVERMANN, Proc. U. S. Nat. Mus., 1886, 475.

155*. EPINEPHELUS NIVEATUS (Cuvier & Valenciennes).

Head 2i; depth 2-&. D. XI (rarely X), 14 or 15; A. Ill, 9; scales 18-115

to 120-50, pores 67 to 75. Body oblong, compressed, the back elevated;

the anterior profile somewhat convex
;
the snout short, rather sharp, its

length 3f in head. Mouth large, the maxillary extending to below pos-

terior margin of eye, its length 2 in head. Canines rather strong, espe-

cially in upper jaw. Lowerjaw considerably projecting. Eye rather large.

Preopercle with its angle decidedly salient, armed with stronger teeth,

the emargination above the angle slight. Interorbital space flattish, its

width 7 in head. Gill rakers moderate, the longest as long as gill fringes,

about 15 on lower limb of arch. Scales moderate. Dorsal spines rather

high, the fourth about 2f in head
;
soft dorsal of moderate height ;

caudal

truncate, 2 in head
;
anal moderate, its second anal spine about as long as

third, 2f in head; longest soft ray 2. Pectorals not reaching to the tips

of the long ventrals, l-fly in head. Tentrals nearly reaching vent, about

as long as pectorals. Color of young specimen in alcohol : Brown, with

round whitish spots on the body, rather smaller than pupil, regularly

arranged in vertical and horizontal series, about 5 in horizontal and 4 in

much larger than in E. labriformis and extending to below lateral line
;

a dark mustache above edge of maxillary; fins nearly plain, probably

yellowish in life, the dorsal with a median row of round dusky spots on

the membranes. (Description from young specimen 6J inches long. ) West

Indies to Brazil (Rio Grande do Sul) ;
not very common

; occasionally

northward in the Gulf Stream as far as Newport, Rhode Island. Some

specimens lack the saddle-like blotch on the tail, but in all the pearly

spots on the side are persistent, (niveatus, snowy.)
Serranus nivealm, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 380, 1828, Brazil; GUNTHER,

Cat., i, 130, 1859.

Serranus margaritifer, GiJNTHKR, Cat., i, 131, 1859, South America.
Serranus conspersus, POEY, Memorias, n, 139, 1860, Havana.
Hyporthodus flavicauda, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 98; young specimen, taken at New-

port, Rhode Island. (Coll. Samuel Powell.)

Epinephelus niveatus, POEY, Synopsis, 286, 1868; JORDAN & GILBERT, Synopsis, 541, 1883; JORDAN
& SWAIN, I c., 386, 1884; JORDAN & EIGENMANN, L c., 357, 1890; BOULENQER, Cat., i, 226.



Jordan and Evermann. Fishes of North America. 1157

1C52. EPINEPHELUS STRIATUS (Bloch).

(NASSAU GROUPER
; HAMLET ; CHERNA CRIOLLA.)

Head 2f ; depth 2
; eye rather large, 5 in head (young). D. XI, 17;

A. Ill, 8; scales 13 to 18-110 to 125-45 to 55, pores 55 to 65. Body rather

deep, not strongly compressed, its greatest width 2? in depth. Head
somewhat pointed; the anterior profile nearly straight to the front of the
dorsal. Mouth moderate, the lower jaw little projecting : the maxillary
reaching posterior border of eye, 2 in head. Teeth in moderate bands

;

2 moderate canines in front of each jaw, the lower smallest. Nostrils

close together, the posterior a little the larger, ovate. Interorbital space

narrow, flattish, or somewhat concave, 8 in head. Angle of preopercle

slightly salient, a shallow notch above it
;
the teeth at the angle some-

what larger. Gill rakers slender, about 16 below the angle. Scales mod-

erate, strongly ctenoid. Dorsal spines of moderate strength, higher than
in most species, the second much higher than tenth, the third highest, 2-J-

in head
;
soft dorsal rather high ;

caudal rounded, If in head
;
soft anal

rounded, the largest ray 2i in head
;
second anal spine stronger than third

and about as long, 4 in head; pectorals reaching tips of ventrals, 1^ in

head. Ventrals short, barely reaching vent. Color in life: Rather pale
olivaceous gray, paler below, and with obscure whitish clouds along sides

;

body with about 4 vertical bars, very irregular and undulating, of an
olive brown color, darker on the back, and all extending on the dorsal

fin
;
a square blotch of jet black on back of tail

;
a band of dark olive

through eye and on snout, meeting its fellow on shoulder just before

dorsal; another on median line of snout, forking opposite front of

eye, the 2 bands extending backward parallel and ceasing abruptly on

occiput without reaching the other band
;
dark shades radiating from eye

below
;
a ring of deep brown or blackish points around eye, the upper

ones on eye ;
a deep orange-red stripe on lower edge of preorbital ;

mouth
within partly orange ;

lower parts of head and breast tinged with orange
and with coppery cloudings ;

vertical fins colored like the parts of the

body nearest them
; edge of both dorsals yellow ;

caudal and anal tipped
with orange'yellow ;

ventrals blackish, faintly yellowish at tips ; pectorals

chiefly light orange, dusky at base; bands and dark markings of body

becoming fainter in old examples of this species, and almost disappearing
in alcoholic specimens. West Indies, Key West to Brazil

; very common ;

a well-marked species and a food-fish of importance. Length 3 feet
;
those

usually found in the markets much smaller, (striatiis, striped.)

Cherna, PARRA, Dif. Piezas Hist. Nat., 1787, 50, lam. 24, Havana.
Anthins strinttts, BLOCK, Ichthyologia, ix, 109, pi. 324, 1792, Martinique; on a figure by PLUMIER.

A ntlMS cherna, BLOCH & SCHNEIDER, Syst. Ichth., 310, 1801, Cuba; after PARRA.

Spams chrysomelanurus, LACEPEDE, Hist. Nat. Poiss., iv, 160,1803, Martinique; on a copy of

PLUMIER'S figure.

Serranus striatw, CUVIER & VALENCIENNES, Hist. Nat. Poiss., 11, 288, 1828; Gf NTHEK, Cat., i, 1859,

110.

Epinephelus slriaius, JORDAN & EIOENMANN, 1. c., 356, 1890; BOULENGER, Cat., i, 235.
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1653. EPINEPHELUS MACULOSUS (Cuvier & Valenciennes).

(CABRILLA; RED HIND.)

Head 2i ; depth 31 ; eye large, 41 in head, rather longer than snout. D.

XI, 16
;
A. Ill, 8

;
scales 19-100-x. Body rather slender, moderately com-

pressed, the back somewhat elevated, the greatest thickness of the body
2f in its greatest depth. Head rather long and pointed, its anterior pro-

file regularly and rather weakly arched. Mouth not very large, the max-

illary reaching to below posterior margin of eye, its length 21 in head
;

lower jaw rather weak, its tip little projecting ;
teeth rather strong, in

moderate bands
;
both jaws with two moderate, curved canines, those in

the upper jaw largest. Interorbital space very narrow, anteriorly con-

cave, its width 11 in head
;
nostrils small, round, close together, the pos-

terior largest. Preopercle weakly serrate, with a salient angle, which is

armed with stronger teeth
;
a shallow emargination above the angle. Gill

rakers slender, longer than gill fringes, 15 to 17 developed below. Scales

of moderate size, rather strongly ctenoid. Dorsal spines rather slender

but pungent, the second spine considerably higher than the tenth, the

third and fourth longest, 2 in head
;
soft rays lower than the highest

spines ;
caudal fin rounded, its length 2 in head

;
anal rather high, pos-

teriorly rounded, its longest soft rays 2| in head
;
second anal spine some-

what stronger than third and rather longer, 3 in head
; pectorals rather

narrow, reaching past tips of ventrals, If in head
;
veutrals short, not

reaching vent. Color in life : Light yellowish olive above, whitish below
;

three broad, oblique, obscure bands of olive running upward and back

ward on sides; spots on body vivid scarlet red, those above a little dark

the edges of the scales being brown ;
inside of mouth mostly pale, partly

scarlet; belly spotted ;
dorsal olive yellow, somewhat clouded, a few red

spots on spinous dorsal
;

soft dorsal broadly edged with black
;
caudal

yellowish, the posterior half black, its edge white
;
anal like soft dorsal;

pectorals light yellow, with rows of small scarlet spots; ventrals red,

blackish at tips; branchiostegal membrane spotted like body. The olive

bands on sides disappear in spirits, and the red spots above become brown,
those below gray. West Indies

;
Carolina to Brazil. This is one of the

smaller species of the genus, rarely exceeding 18 inches in length ; very
abundant in the Havana market, West Indies

; occasionally north to

Charleston, the Florida Keys, and the Bermudas
;
south to Brazil

;
here

described from Havana specimens, (maculosus , spotted.)

Cugupuguacu Brazil, the Hind, CATESBY, Nat. Hist. Carolina, etc., pi. 14, 1743, Bahamas; not

of MAECQRAVE.

Cabrilla, PAERA, Dif. Piezas, Hist. Nat. Cuba, 1787, Havana.

Lutjanus lunulatus, BLOCK & SCHNEIDER, Syst. Ichthyol., 329, 1801; after Cabrilla of PARRA; not

Lutjanus lunulatus (Mungo Park).

Serranus apua,* CXJVIER & VALENCIENNES, Hist. Nat. Poiss., n, 287, 1828; not Bodianus aj

BLOCK; GUNTHER, Cat.,i, 140, 1859.

* We reject the name apua formerly used by us for this species, the original Bodianus apua of

Bloch being in our opinion based on the red variety of Mycteroperca venenosa. The name guttatiis,

Linnaeus, is based chiefly on the Cugupuguacu of Marcgrave, with which Catesby had errone-

ously identified his "
Hind," which is the present species. The oldest tenable name of this fish,

so far as we can see, is Epinephelus maculosus.
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Serramis maculosus, CUVIEB & VALENCIENNES, I. c., n, 332, 1828. (Type, No. 7360, Mus. Paris.

Examined by Dr. Boulenger.)
Serramis calus, CUVIER & VALENCIENNES, I. c., n, 373, 1828, Martinique.
Serranus arara, CUVIEB & VALENCIENNES, 7. c., n, 377, 1828, Havana; erroneously identified

with Bonaci arara of PARBA.
* Sen-anus angustifrons,* STEINDACHNER, Verh. Ges. Wien, xiv, 1864, 230, pi. vn, fig. 213, Cuba.

Epinephelus cubanus, POEY, Repertorio, i, 202, 1867, Cuba.
Serranus stadthouderi, VAILLANT, Miss. Sci. Mex., Poiss., 69, 1877; based on Serranus maculosus,

CUVIER & VALENCIENNES, the name regarded as preoccupied by Serranus maculatus, which is

adscenscionis.

Seiranus lunulatus, CUVIER & VALENCIENNES, I c., n, 379, 1828; after PARBA.

Epinephelus lunulaius, POEY, Synopsis, 286, 1868.

Epinephelus guttatus, JOBDAN & GiLBEBT, Synopsis, 919, 973, 1883; wrongly identified with Perca

gittlata, LINN^US.

Epinephelus apua, JOBDAN & SWAIN, Proc. U. S. Nat. Mus., 1884, 389.

Dermatolepis anguslifroHS, JORDAN & EIGENMANN, I. c., 375, 1890.

Epinephelus calus, JORDAN & EIGENMANN, 1. c., 355, 1893; BOULENGER, Cat., i, 210.

1554. EPIXEPHELUS DRUMMOND-HAYI, Goode & Bean.

(SPECKLED HIND; JOHN PAW.)

Head2; depth 2; eye 6 to 8 in head. D. XI, 16; A. Ill, 9; scales

32-125-57. Body robust
;
lower jaw strongly projecting ; preopercle evenly

serrate, without salient angle; caudal truncate or slightly emarginate, the

angles acute. Dark umber brown, densely covered with small pearly
white spots, those below smaller and nearly round, all arranged in some-

what irregular series; fins not dark-edged, all covered with similar spots,

those of the paired fins chiefly on the inner surface
;
lower side of head

flushed with red and unspotted; caudal fin more densely spotted than

body, the terminal spots of a fine lavender; pectoral with a subterminal

band of orange. Reaches a weight of 30 pounds. Gulf of Mexico, north

to the Bermudas, once recorded from Charleston; common on the Snapper
Banks off Pensacola, where it is a valued food-fish; the most beautiful in

color of all the groupers. (Named for "Col. H. M. Drtimmond-Hay, C. M.

Z. S., of Leggieden, Perth, Scotland, formerly of the British army, by
whom the species was first discovered at the Bermudas in 1854.")

Epinephelus <1rummond-hayi, GOODE & BEAN, Proc. U. S. Nat. Mus., 1878, 173, 174, Pensacola,

(Coll. Silas Stearns); Bermuda; (Coll. Lieut. Drummond-Hay); JORDAN &GILBEBT, Synop-

sis, 540, 1883; JORDAN & SWAIN, 1. c., 388; JOBDAN & EIGENMANN, Proc. U. S. Nat. Mus.,

1887, 269; JORDAN & EIGENMANN, 1. c., 356, 1890; BOULENGER, Cat., I, 224.

*
Epinephelus angustifrom (Steindachner): Head 3; depth 4. D. XI, 17; A. Ill, 8. Body very

strongly compressed; scales very email, ctenoid; interorbital space not half diameter of eye,

which is 1% in head, 1% in snout; maxillary reaching middle of eye; angle of preopercle salient,

with 5 to 7'strong teeth, the two lowermost being turned forward; lower limb of preopercle

entire; third dorsal spine highest, twice diameter of eye; anal spines graduated; pectoral as

long as from snout to edge of preopercle, a little longer than caudal, much longer than ventral;
caudal triangular; dorsal and anal rounded. Color brown, the scales edged with darker; fins

brownish, blackish toward tips of first dorsal. Cuba; not seen by us; referred by Dr. Boulenger
to the synonymy of Epinephelus maculosus, a species to which it is evidently related. The very
narrow iiiterorbital area is the chief basis of this identification as the color markings of

Epinephelus maculosus are not indicated in the account of angustifrons. We know nothing of

this speciea except what is contained in the original description. (anguslus, narrow ; frons,

forehead.)
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1555. EPINEPHELUS MORIO (Cuvier & Valenciennes).

(RED GROUPER; CHEENA AMERICANA; CHERNA DE VIVERO; NEGRE.)

Head 2; depth 2; eye large, 5 in head (young). D. XI, 16-17; A.

Ill, 9, rarely III, 8; scales 18 or 20-130 to 140-60, pores 60 to 65. Body

comparatively deep and compressed, highest under front of spinous dor-

sal, its greatest width 2 in greatest depth. Head large, moderately

pointed, the anterior profile rather steep and nearly straight. Mouth
rather large, the maxillary reaching slightly beyond eye, its length 2 in

head. Lower jaw not strongly projecting. Teeth moderate, in rather

narrow bands; 2 moderate canines in the front of each jaw, the lower

smaller. Interorbital space narrow, its width 7| in head, the outline of

the bone (under the flesh) transversely concave. Nostrils small, round,

subequal. Preopercle moderately serrate, its angle slightly salient; teeth

at the angle a little enlarged. Gill rakers rather slender, about 15 below

the angle. Scales small, mostly ctenoid. Dorsal spines high, slender but

pungent, the first less than half the second, which is highest, 2i in head;
the outline of the fin thence almost straight to the tenth spine, which is

If in the second; soft dorsal not elevated; caudal fin lunate, the outer

rays a little produced, If in the head; caudal peduncle comparatively

slender; soft part of anal rounded, its longest ray 2f in head; second

anal spine somewhat stronger but not longer than third, 4 in head.

Pectorals reaching slightly beyond tips of ventrals, If in head; ventrals

short, not reaching vent. Pyloric coeca 25 (according to Poey). Color in

life: Olive gray or olive brown, clouded with paler olive, with no clear red

shades except on jaws and lower part of sides of head and breast, these

regions being usually a salmon color; besides these, very irregular

rounded blotches of grayish white over the body; preorbital, suborbital

region, and snout with numerous round points of dark orange brown,
most numerous on preorbital, these points brown in spirits; inside of

mouth posteriorly bright orange ;
iris gilt ;

vertical fins colored like the

body, the shades from the body extending on them; soft dorsal, anal, and

caudal with a broad ridge of blue black, with a narrow whitish edge;

spinous dorsal narrowly edged with blackish; ventrals slightly dusky;

pectorals light olive. With age this species becomes more and more of a

flesh red, especially below and on mouth
;
the pale spots and blotches

are less distinct in old examples. Length 1 to 3 feet. Atlantic Coast of

America, from Virginia to Rio Janeiro
;
the most abundant of the genus on

our coasts; ranging farther northward than any other; a food-fish of

importance; handsome in coloration, (mono, Moor, translation of the

name negre used at San Domingo.)

Setranus morio, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 285, 1828, New York and San

Domingo; GUNTHER, Cat., i, 142,1859; POEY, Enumeratio, 15.

Serranm erythrogaster, DE KAY, New York Fauna: Fishes, 21, pi. 19,1842, Florida; GUNTHER,

Cat., I, 133, 1859.

Serranus remotus, POEY, Memorias, n, 140, 1860, Havana.

Epinephelus morio, JORDAN & GILBERT, Synopsis, 510, 1883; JORDAN & SWAIN, Proc. U. S. Nat.

Mus., 1884, 381.

Epinephelua morio, JORDAN & EIOENMANN, /. c., 361, 1890; BOULENGER, Cat.,i, 237.
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501. GARRUPA, Jordan.

(BLACK GROUPERS.)

Garrupa, JORDAN', Bull. U. S. Fish Comm., vin, 1888 (1890), 353, (nigritus).

This genus contains very large groupers, closely allied to Epinephelus,
but with the skull different in form so far as its upper surface is con-
cerned. In Garrupa* the skull is very broad and flat, the interorbital

area is little concave, and the median ridge is scarcely evident
;

the

occipital crest disappears before reaching the interorbital region; the
outline of the skull above is everywhere more or less flattened; the top
of the temporal crest points outward; the stay of the occipital crest

meets the crest at right angles and does not form a groove between itself

and the latter. A single species known, of very great size, its dorsal

spines indifferently 10 or 11. Atlantic Ocean. (Garrupa, the Portuguese
name of the large species of Epinephelus, transferred also to species of

Selastodes, and corrupted by the Americans into Grouper or Groper.)

1556. GARRUPA NIGRITA (Holbrook).

(BLACK JEWFISH
;
BLACK GROUPER

;
MERO DE LO ALTO.)

Head 2|; depth 2i ; eye very small, 6 to 8 in head. D. XI, 14 (nigrita),
or X, 14 (merus) ;

A. Ill, 9
;
scales 90 to 110. Body very robust

; teeth in

broad bands; canines strong, but growing smaller with age. Interor-

bital width 4 in head; lower jaw projecting; maxillary scaly, about 2 in

head, extending beyond eye ; preopercle rounded, without salient angle,
the young with enlarged teeth at the angle. Gill rakers short and thick,
x -j- 12 to 14, the longest not twice as long as broad. Dorsal fin notched

;

second dorsal spine longest, its length 2 to 3 times in head, and half

longer than third spine ;
caudal fin rounded

;
second anal spine shorter

than third, 6 in head. Scales ciliated, those of lateral line of the ordi-

nary type. Color plain chocolate brown, varying to blackish gray, with-

out markings, or with faint pale blotches, the lower parts scarcely paler,

the distal part of the vertical fins darker
;
a dark streak along edge of

maxillary. South Atlantic and Gulf coast of the United States (Charles-

ton to Pensacola) south to Cuba and Brazil, once straying to Sicily,

rather common off the coast of Florida. This species reaches a weight
of probably 500 pounds, about the same size as the largest known exam-

ples of Promicrops guttatus and Stereolepis gigas', but one specimen of less

than 100 pounds weight examined by naturalists. None of the European
Serranida' reaches so large a size, the extreme weight of Epinephelus guaza

being, according to Doderlein, about 50 kilograms; that of E. caninus, 90

kilograms, (nigritus, blackened.) (Eu.)

Serranus nigritus, HOLBROOK, Ichth. S. Carolina, Ed. 1, 173, pi. xxv, fig. 11, 1856, Charleston
;

GUNTHER, Cat., i, 134, 1859.

* In Epinephelus morio the skull is narrow and the upper surface rugose, the interorbital area
is deeply concave, and the median crest, though low, is quite prominent; the occipital crest is

sharp, and drawn out so that it gradually merges into the interorbital ridge; the outline of the
skull immediately behind the orbit is convex; the tip of the temporal crest points inward to the

occipital crest; the stay of the occipital crest forms a groove between it and the posterior part of

the crest.
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Centropristis menus,* POEY, Synopsis Piscium Cubensium, 288, 1868, Cuba; specimen with 10 dorsal

spines.

Cerna sicana, DODERLEIN, Bivista delle Specie del Genere Epinephelus o Cerna, 1882, 81, Palermo;
specimen with 10 dorsal spines.

Epinephelus nigritus, JORDAN & GILBERT, Synopsis, 540, 1883; JORDAN & SWAIN, Z. c., 1884, 380;

JORDAN, Proc.- TJ. S. Nat. Mus., 1885, 208; JORDAN & EIGENMANN, ?. c., 361, 1890; BOUI.ENGER,

Cat., i, 238.

Epinephelus merus, JORDAN & EIGENMANN, Z. c., 362, 1890.

502. PROM1CROPS (Gill) Poey.

(GUASAS.)

Promicrops (GlLL MS.) POEY, Synopsis Piscium Cubensium, 287, 1868
; Ann. N. Y. Lye. Nat.

Hist., x, 1871, 42, (guasa).

Itaiara, VAILLANT & BOCOURT, Mission Scientifique au Mexique, 1875, 90, (Uaiara).

Cranium short, extremely broad and depressed between the eyes, the

anterior profile of the head more or less concave. Dorsal spines all low.

Scales of the lateral line each with 4 to 6 radiating ridges. This genus is

fairly well distinguished by the peculiarities of its cranium. One species
is certainly known, a tropical fish of very large size, like the species of

Stereolepis and Garrupa. Dr. Boulenger does not separate either Promi-

crops or Garrupa from Epinephelus. The relationship of each to Epine-

phelus is certainly very close. (np6, before; plKpos, small; &t/>, eye; in

allusion to the shortness of the anterior part of the cranium.)

1557. PROMICROPS GUTTATUS (Linnaeus).

(GUASA; SPOTTED JEWFISH
; MERO.)

Head 2f to 3
; depth 3^ ; eye very small, 7 in head (in young), about 12

in adult. D. XI, 16; A. Ill, 8; scales 16-95 to 135-40, pores 60 to 70.

Body more robust than in any species of Epinephelus, its greatest breadth

If in the depth. Head very large, unusually broad, anteriorly obtuse,

*The following description of the nominal species, Garrupa merus (Poeyj, characterized by the

possession of 10 dorsal spines and by a more strongly armed preopercle, is taken from A specimen
from Kio Janeiro, (No. 9737, Mus. Comp. Zool.; Coll. L. Agassiz) : Head 2| in length of body ;

depth 2f . D. X, 14
;
A. Ill, 9. Scales 86 (series). Second dorsal spine 2f in head

;
second anal

spine 6. Pectoral If ; maxillary 2
; eye 7

;
snout 3% ;

interorbital area 4% ;
soft dorsal rays

2% in head. Body very deep and short, deeper and more compressed than in Epinephelus. Head

large and blunt, the anterior profile regularly convex
;
interorbital area broad, as in Gamtpa

nigrita, rather convex ; eye small; mouth very large, the lower jaw projecting; supplementary
maxillary small. Three or four very small canines in front of each jaw; no lateral canines.

Nostrils round, near together, the posterior largest. Preopercle without salient angle, but rather

coarsely serrate; two or three very coarse, irregular teeth just below angle, these turned down-
ward much as in Epinephelus myslacinus. Opercular spine moderate. Gill rakers very short and

thick, x + 12, the longest not twice as high aa broad and all very coarsely toothed
; preorbital

moderate, nearly as broad as the small eye. Scales moderate, not very rough ;
dorsal fin rather

deeply notched, the second spine highest, nearly three times the height of the first, but little

higher than the third
;
soft dorsal high; caudal rounded; anal fin high, rounded, the spines

moderate, graduated ; pectorals short. Color, in spirits, plain dark brown
;
fins all darker

;
a

dark mustache along the edge of the maxillary. In a young specimen from Rio Grande do Sul

the caudal fin is abruptly paler. West Indies, recorded from off Cuba, Sicily, and Brazil.

(Merus, from merou, the French name of Epinephelus guaza, derived from Latin morrhua, codfish.)

Garrupa merus is probably identical with Garrupa nigrita. The five known specimens of Garrupa
merus (from Havana, Palermo, Rio Janeiro, Rio Grande do Sul) differ from Garrupa nigrita in

having 10 dorsal spines instead of 11, no other distinction being evident. Often specimens of

Garrupa nigrita from Pensacola, Florida, examined by us, one has 10 spines, the others 11.

Probably all belong to one species, for which the oldest name is nigrita.
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its profile depressed or slightly concave above the eye, convex at the nape.
Snout very short, 4f in head

;
lower jaw projecting. Maxillary scaly.

Mouth large, the maxillary, even in the young, reaching much beyond the

eye, 2 in head, its tip in the adult as wide as eye. Teeth in broad bands,
those of the outer series somewhat enlarged, the canines very small,

scarcely differentiated, but present. Interorbital area flattish, very
broad, its width 5 in head. Nostrils subequal, roundish, close to the eye.

Preopercle convex, with a slight emargination, the angle a little promi-

nent, with somewhat larger teeth. Opercular flap obtusely pointed, its

upper edge curved. Opercular spines small and blunt. Gill rakers short

and thick, few (about 12) in number. Scales comparatively large, mostly
ctenoid. Scales of the lateral line each with 4 to 6 conspicuous radiating

ridges separated by furrows. Dorsal spines low and strong, the third,

fourth, and fifth subequal, 4 in head, the outline of the fin scarcely con-

vex
;
second spine lower than tenth

;
caudal fin rounded, its outer rays

very much shortened, little more than half the length of the middle rays,
which are \\ in bead. Anal rounded, its longest rays 2 in head

;
second

anal spine rather shorter than third and a little stronger, 4f in head
; pec-

toral reaching a little beyond tips of ventrals, If- in head
;
ventrals 2, not

reaching vent. Pyloric coeca excessively numerous and finely divided.

Color of adult nearly uniform dull olive brown, the spots and bands faint

or obsolete. Young specimens in life pale olive green, slightly yellowish
on breast and lower jaw, the body with 5 cross bars of dark olive green,
with irregular but rather sharply defined edges, and extending on the

dorsal and anal fin; 2 under spinous dorsal, 2 between soft dorsal and

anal, 1 on caudal peduncle; these bars partially or wholly disappear in

spirits ;
a dark blotch at nape ;

two shades down and backward from eye ;

a bar at base of caudal
;
round blackish spots smaller than pupil, of differ-

ent sizes, scattered over the whole of head and nuchal region ;
a few along

back
;
these smallest on upper part of head, largest on back and lower

parts of sides of head
;
breast and belly plain ;

dorsal fin olive, with dark

clouds like the body, a few spots on spines and tips of soft rays; caudal

much clouded with dark, which form series of spots on the hinder parts,

these spots smallest and best defined posteriorly. Anal similar to caudal;

pectorals light olive, profusely covered with large dark spots ;
ventrals

similar to pectorals, with fewer spots. Tips of pectorals and caudal

slightly reddish. In spirits the dark bands and blotches of body are more

or less faded. Length 2 to 6 feet. Both coasts of tropical America north

to Florida and Gulf of California, south to Brazil
;
not uncommon about

rocks
;
here described chiefly from a young specimen, 16 inches long, from

Key West
; specimens examined by us from Punta Arena, Mazatlan, Pan-

ama, Key West, Havana, Rio de Janeiro, Bahia, Pernambuco, and Cau-

narivieras. Dr. Boulenger records a specimen 5 feet 7 inches long from

Clarence River, New Sw,uth Wales. We are not able to separate the Pacific

Coast form, Promierops quinquefasciatus, from the Atlantic guttalua. (gut-

tatus, spotted.)

Cugupuguacu, MARCGBAVE, Hist. Brazil, 169, 1648, Brazil.
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Perca gntttafa, LINN.EUS, Syst. Nat., Ed. x, 1758, 292, Brazil; after MARCGBAVE, WILLUGHBY,
SLOANE, CATESBY, etc.

;
the account of color taken from Catesby's figure of the Red Hind

(Epinephelus catus); the various authors quoted each supposing his specimens to be identical

with that of Marcgrave.

Serranus itaiara, LICHTENSTEIN,* Acta Berolinens. for 1821, 378, 1822, Brazil; CUVIER & VALEN-

CIENNES, Hist. Nat. Poiss., n, 376, 1828; not Itaiara, MARCGRAVE.

Serranus galeus, MULLER and TROSCHEL, in Schomburgk's Reise in Brit. Guiana, 621, 1842,

Guiana; GUNTHER, Cat., i, 130, 1859.

Serranus guasa, POEY, Memorias Cuba, n, 141, 354, tab. 13, fig. 8, I860, Cuba.
Serranus quinquefascialus, BOCOURT, Ann. Sci. Nat., 1868, 223, Nagualate, Pacific Coast of

Guatemala.

Epinephelus fjuinquefasciatus, JORDAN & GILBERT, Bull. U. S. Fish Comm., 1882, 106, 110, 112.

Promicrops guasa, JORDAN & GILBERT, Synopsis, 542, 1883.

Epinephelus galeus, JORDAN, Proc. Ac. Nat. Sci. Phila., 1883, 285.

Epinephelus itaiara, JORDAN, Proc. TJ. S. Nat. Mus., 1884, 124; BOULENGER, Cat., i, 252.

Promio-ops itaiara, JORDAN & SWAIN, I. c., 1884, 877.

Promicrops guUatus, JORDAN & EIGENMANN, I. c., 363, 1890.

503. ALPHESTES, Bloch & Schneider.

Alphestes, BLOCK & SCHNEIDER, Syst. Ichthyol., 236, 1801, (afer).

Prospinus, (PoEY MS.) GILL, Proc. Ac. Nat. Sci. Phila., 1862, 237, (chloropterus= afer).

The genus Alphestes contains two species ofsmall fishes which differ from

Epinephelus proper in the presence of a strong antrorse spine on the lower

limb of the preopercle. Frontal bones with an anterior excavation for

the reception of the posterior processes of the premaxillaries, a process or

knob on each side of skull behind the interorbital area
; supraoccipital

and parietal crests produced on frontals, but not extending to between

orbits. Dorsal rays XI, 17 to 20
;
anal III, 9. (atyrjaTfa, greedy or ifacon-

tinent, a name applied to a kind of fish that swims in pairs, one behind

the other, possibly Symphodus tinea.)

a. Second anal spine as long as third; gill rakers short. Color olive, clouded with dusky, the

body with rather few dark-orange spots; breast with pearly spots; a dark mustache

above the maxillary; lower jaw little projecting; preorbital very narrow. AFER, 1558.

aa. Second anal spine longer than third; gill rakers long, longer than gill fringes. Color

olivaceous, the ground color nearly uniform, the body and fins closely covered with

small dark-brown spots; breast plain; snout slender, pointed; lower jaw rather strongly

projecting. MULTIGUTTATUS, 1559.

1558. ALPHESTES AFER (Bloch).

(GUASETA.)

Head 2; depth 2; eye large, 4| in head. D. XI, 17 to 19; A. Ill, 9;

scales 10-75 to 80-35, pores 50 to 60. Body oblong, ovate, rather com-

pressed, the greatest width 2i times in depth ;
head small, rather pointed,

the profile nearly straight from the tip of the snout to the nape, there

forming a considerable angle, being steeper and more gibbous to the

front of the dorsal fin; snout short, shorter than eye; mouth small, the

maxillary extending a little beyond the eye, its length 2| in head
;
max-

illary naked ; teeth comparatively small, in broad bands, the upper jaw

*According to Professor Peters, the type of Serranus itaiara is a very young fish, with the eye
as wide as the interorbital space, but in other respects identical with the type of Serranus galeus.
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with about four small canines, the canines of the lower jaw scarcely dif-

ferentiated
;
lower jaw rather weak, little projecting ; interorbital space

moderate, convex, its width 6 in head
; preopercle strongly and unequally

convex, its upper limb oblique, without notch above the angle; upper
limb of preopercle with slender teeth, which regularly increase in size

downward, those at the rounded angle strong; below the angle is a

strong flattish spine, directed forward and downward, its length 4 in eye;
nostrils small, round, close together; scales not very small, mostly
cycloid, those on opercles larger than those on body ,

those on cheeks small
;

gill rakers short and stout, their length not more than half pupil, 14 to

16 below angle ;
dorsal spines rather short, robust, and pungent, the sec-

ond higher than the tenth, the fourth and fifth highest, 2i in head, the

outline of the fin gently curved
;
soft rays about as high as third spine ;

caudal convex behind, its angles rounded, its length 1$ in head; anal

rather high, posteriorly rounded, its longest soft rays 2 in head; second

anal spine longer and stronger than third, 2 in head; pectorals broad,

rounded, extending beyond tips of ventral, If in head; ventrals nearly
or quite reaching vent. Color in life, dark brownish olive, mottled with
darker blotches

; body with some dark orange spots ;
vertical fins dark

olive, mottled with darker blotches
;
lower parts of head yellow ; pec-

torals dull olive red, with bluish spots ;
ventrals dull olive, edged with

darker; some pearly spots on breast and on anal; mustache dark red

brown
;
the orange spots become brown in spirits. Length about a foot.

West Indies; Cuba to Brazil; generally common; the specimen here

described from Havana; recorded by Dr. Boulenger from the Falkland

Islands; only the original type of Bloch recorded from Africa, (afer,

African.)

Epinephelus afer, BLOCH,* Tchthyologia, pi. 327, 1793, Acara in Guinea; (Coll. Dr. Isert);

BOULENGEB, Cat., i, 254.

Pleclropoma chloropterum, CUVIEB & VALENCIENNES, Hist. Nat. Poiss., n, 398, 1828, San
Domingo; Martinique; POET, Memorias Cuba, i, 73, tab. 9, fig. 3, 1851.

Pleclropoma monacantfms, MILLER & TBOSCHEL, Schomburgk's Hist. Barbadoes, 665, 1847, Bar-
badoes ; GUNTHER, Cat., i, 164, 1859.

fSerranus armatus, OsoRio, Jorn. Sci. Lisboa, 2, HI, 1894, 74; fide BOULENGER.

Alphestes afer, BLOCH & SCHNEIDER, Syst. Ichth., 1801, 236; PETERS, Berliner Monatsber., 1865,
105 (description of BLOCH'S type); JORDAN & SWAIN, I. c., 1884, 396; JORDAN & EIGENMANN,
I. c., 350, 1890.

Prospiims chloropterw, POEY, Synopsis, 289, 1868.

1559. ALPHESTES MULTIGUTTATUS (Gtlnther).

Head 2| ; depth 2*
; eye large, 4i in head. D. XI, 18 to 20

;
A. Ill, 9 ;

scales 10-75 to 80-36, pores 55 to 62. Body oblong ovate, compressed.

*
According to Professor Peters, who has examined the type of Bloch in the Museum at Berlin,

Epinephelns afer of Bloch is, in all respects, identical with Pleclropoma chloropterum, the types of
the two having been compared by him. This may be true, in which case the American species
should stand as Alphestes afer. It is to be noticed, however, that few species are common to the
faunas of Guinea and the West Indies; no one has yet recorded the West Indian species of

Alphesles from Africa. Bloch distinctly asserts that his specimen was from Ararii on the coast of

Guinea, whence it was sent by Dr. Isert. The figure of Bloch represents a species deeper in

body and more uniformly colored than is our species. The American species should perhaps
stand as Alphestes chloropterus until its identity with the African one is more clearly shown. On
the other hand, it must be admitted that Bloch was often careless as to his statement of locali-

ties, and in default of other knowledge, we may accept Peters 's identification as sufficient.
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Head small, slender, and pointed, the profile nearly straight from the snout

to behind the eye, where is formed a considerable angle; the outline

thence steeper, but still nearly straight to the front of the dorsal fin.

Snout very short, rather pointed, 5^ in head. Mouth small, oblique, the

maxillary not reaching to posterior margin of eye, its length 2f in head.

Teeth small
;
small canines present in upper jaw only. Lower jaw rather

strongly projecting. Interorbital space very narrow, convex, its width

10 in head. Preopercle strongly convex ;
the angle not salient, but armed

with sharp radiating serrse. A strong flattish spine directed downward
and forward below the angle. Nostrils small, round, close together, sub-

equal. Grill rakers moderate, the longest as long as gill fringes, 15 or 16,

14 on lower limb of arch. Scales not very small, mostly cycloid ;
those

on opercles somewhat enlarged. Dorsal spines rather short and stiff, the

fourth 3 in head
;
soft dorsal high ;

caudal subtruncate, 2 in head
;
anal

rather high, rounded, the longest rays 2 in head
;
second spine longer and

stronger than third, 2 in head
; pectorals broad, reaching a little beyond

tips of ventrals, 1| to If in head
;
ventrals shortish, scarcely reaching

vent. Color dark olive brown, the body and head profusely covered

with round spots of a darker brown, their diameter about half that of

the pupil ; spots on posterior part of body confluent in horizontal streaks;

breast and front of head with few spots ;
a very faint mustache above

maxillary ;
dorsal and caudal dusky olive, nearly plain ;

anal with two
cross bands of dusky ; pectoral yellowish, with 5 dusky cross bauds, its

edge pale; ventrals dusky. Very close to A. qfer, differing chiefly in

color, the head more slender, the chin more prominent. Length 8 inches.

Pacific Coast of tropical America, Mazatlan to Panama
;
rather common

;

here described from specimens from Panama, (multum, many ; guttatus,

spotted).

Pleclropoma multiguttatum, GtJNTHER, Proc. Zool. Soc. London, 1866, 600, Panama.

Pleclropoma afrum, GUNTHER, Fishes Centr. Amer., 411, 1869, with plate.

Alphestes multiguttatus, JORDAN & GILBERT, Bull. TJ. S. Fish Comm., 1882, 107, 110; JORDAN <fe

EIGENMANN, I. c., 349, 1890.

Epinephelus multiguttatus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 625
;
JORDAN & SWAIN,

I. c., 1884, 395.

504. DERMATOLEPIS, Gill.

Dermatolepis, GlLt,, Proc. Ac. Nat. Sci. Phila., 1861, 54, (punctatus).

Uoperca, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 237, (inermis).

Body shorter and deeper than in Epinephelus, the head small, much com-

pressed, the interorbital area narrow
; supraoccipital crest low

;
canines

very small or obsolete; lower opercular spine absent; frontal bones with

the anterior concavity for the reception of the posterior processes of the

premaxillaries, and with a process or knob on each side behind the inter-

orbital area
; supraoccipital and parietal crests produced on the frontals to

between the orbits. Dorsal rays XI, 19; anal 111,9. Soft dorsal very

long; anal short; spines low; vertical fins all rounded; scales all

cycloid, small, embedded
; squamation approaching that of Eypticus ;

canine teeth very small. Otherwise essentially as in Epinephelus. Species

three, in the warm seas, (deppa, skin
; /leTrtf, scale.)
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LIOPEBCA (Aefos, smooth
; TrepKif, perch):

a. Preopercle evidently serrate, the seme rather coarse and blunt
; upper jaw with very

small canines
; pectoral fins long, more than two-thirds length of head, reaching vent

;

anal spines rather strong ; dusky olive, with large rounded whitish spots ;
no black

spots on head
;
a whitish streak from snout through eye toward front of dorsal.

INEBMIS, 1560.
DEBMATOLEPIS:

aa. Preopercle subentirc
;
canine teeth obsolete

; pectoral fins short, not two-thirds length of

head and not reaching vent
;
anal spines short ; dusky olive, with round whitish spots ;

head with smaller black spots. PUNCTATUS, 1561.

Subgenus LIOPERCA, Gill.

1560. DERMATOLEPIS INERMIS (Cuvier & Valenciennes).

Head 2f ; depth 2|. D. XI, 19; A. Ill, 9; scales 20-115 to 125-45 to 50,

70 pores. Body comparatively short and deep, strongly compressed, the

back elevated, the anterior profile concave, forming a reentrant angle
before the eye, thence nearly straight to the nape. Head compressed,
the snout short, moderately pointed, 3| in head. Eye small, 51 in head.

Interorbital space narrow, anteriorly with a broad groove, which receives

the spines of the premaxillary bones, its width 8 in head. Posterior part
of head narrow, strongly convex transversely. Mouth small, oblique,
the jaws subequal, the broad maxillary extending to below the middle of

the eye, its length 2i in head. Supplemental maxillary well developed.
Teeth iii narrow bands, formed as in Epinephelus, but small. Canines

scarcely differentiated, none in lower jaw, 1 on each side in upper jaw
slightly larger than the other teeth. Preopercle with very weak and

irregular serrations, the angle not salient, its teeth little, if any,

enlarged. A very slight emargination above the angle. Opercle with a

single spine, above which is a flat lobe. Opercular flap unusually large,

extending beyond the spine for a distance nearly equal to the diameter

of the eye. Gill rakers rather slender, nearly as long as gill fringes,

about 14 on lower part of anterior arch. Nostrils round, very close

together, the posterior the larger. Scales small, all cycloid, somewhat
embedded in the skin; lowerjaw scaly ; maxillary, preorbital, and tip of

snout naked. Dorsal spines strong, the third highest, 2| in head, the

others gradually shorter to the ninth, which is 3| in head
;

soft dorsal

elevated, the twelfth ray highest, 2 in head; caudal long, rounded in

outline, li in head
;
anal very high, the middle soft rays If in head, the

other rays rapidly shortened each way ;
anal spines short and strong,

graduated, the second spine 3| in head; pectorals very long, nearly

reaching anal, 1 in head; ventrals moderate, 1^ in head, reaching vent

or a little farther. Color in alcohol, dusky brown, mottled with darker;

head, body, and fins covered with roundish, whitish blotches, which are

very irregular in form and size, some of them larger than the eye ;
the

spots most numerous and distinct on the tail and on the lower part of

the head
;
several spots behind the eye, confluent into a pale stripe from

eye toward spinous dorsal
;

fins all blackish, the pale spots smaller and

generally less distinct than on body ; pectorals olivaceous, with small,

rather distinct black spofcs. West Indies
;
rare

;
here described from an
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Havana specimen sent by Leonel Plasencia. Length 1 foot, (inermis,

unarmed.)

Serranus inermis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 436, 1833, Antilles; GUNTHER,
Cat., i, 1859, 153.

Hoperca inermis, POEY, Synopsis, 282, 1868.

Dermatolepis inermis, JORDAN & SWAIN, Z. c., 405, 1884; JORDAN & EIGENMANN, Z. c., 376, 1890.

Epinephelus inermis, BOULENGER, Cat., I, 257.

Subgenus DERMATOLEPIS.

1561. DERMATOLEPIS PUNCTATUS, Gill.

Head 2ft; depth 2|; eye small, 6 in head. D. XI, 19; A. Ill, 9; scales

24-115-x. Body comparatively short and deep, strongly compressed,
the back elevated, the anterior profile forming a slight reentrant angle
before the eye, thence nearly straight to the nape. Head compressed,
the snout short, moderately pointed, 4 in head. Interorbital space quite

narrow, anteriorly with a broad groove, which receives the spines of the

premaxillaries, its width 7i in head. Cranium posteriorly narrow,

strongly convex transversely. Mouth rather small, oblique, the jaws

subequal, the broad maxillary extending to below the middle of the eye,

its length 2^ in head. Supplemental maxillary well developed. Teeth

small, formed as in Epinephelus, but with no canines in either jaw, not

even rudimentary ones. Preopercle not serrated anywhere, its upper

part with a few irregular crenations, its angle not salient, its emargina-
tion obsolete. Opercle with a rudimentary spine, above which is a flat

lobe. Opercular flap extending beyond the spine for a distance nearly

equal to the diameter of the eye. Gill rakers shortish, about 13 on lower

part of anterior arch. Nostrils small, round, close together, the posterior

one the larger. Scales small, cycloid, somewhat embedded in the skin.

Maxillary, preorbital, and tip of snout naked. Dorsal spines low, strong,

subequal, the longest 4 in head; soft dorsal elevated, the longest ray 2ft

in head; caudal long, subtruncate, with rounded angles, If in head; anal

very high, rounded, its middle rays 2J in head; anal spines short and

strong, graduated, the second spine 5 in head; pectorals short, not nearly

reaching vent, If in head
;
ventrals short, 2i in head. Color in spirits,

dusky brown, mottled with darker; head, body, and fins covered with

rounded whitish blotches, very irregular in form and size, none of them so

large as the eye, these spots most distinct on the body ; head, breast, and

branchiostegals thickly covered with smaller, round, dark spots, very
distinct on the jaws and on the membrane of the maxillary ; top of head

with some dark longitudinal streaks
; pectoral with small black spots ;

other fins blackish, with pale spots like those on the body, but smaller.

Rocky shores off the west coast of Mexico; known from Cape San Lucas,

the Venados, and the Revillagigedos. About the latter islands, Dr. Gilbert

found it in abundance. Description from a specimen 14 inches long

(U. S. N.M., No. 28223. Socorro Island. Coll. Captain Nichols). (jwnc-

tatus, spotted.)
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Dermatolepis pimctatm, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 64, and 1862, 250, Cape San Lucas,
(Coll. Xantus); JORDAN & GILBERT, Proc. U. S. Nat. Mus., 229, 1881; JORDAN & SWAIN, I. c.,

407, 1884; JORDAN & EIOENMANN, I. c., 376, 1890.

Epiiieplidns dermatolepis, BOULENGER, Cat., i, 256, 1895; name a substitute for punctatus, preoccu-

pied in Epinephelus.

505. MYCTEROPERCA, GUI.

Mycteroperca, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 80, (olfax).

Trixotropis, GILL, Proc. Ac. Nat. Sci. Phila., 1865, 104, (guttatu8 = venmostts).

Pareplnephelus, BLEEKER, Systema Percarum Revisum, 257, 1875, (acutiroslris).

Archoperca, JORDAN & EVERMANN, new subgenus, (botdengeri).

Xystroperca, JORDAN & EVERMANN, new subgenus, (pardalis).

Cranium broad and transversely concave between the eyes, its lateral

crests very strong, nearly parallel with the supraoccipital crest and

extending much farther forward than the latter, joining the supraocular
crest above the eye, the supraoccipital crest not extending on thefrontals;
frontal bones without anterior concavity or notch for the reception of

the premaxillaries;
without processes on the upper surface

;
lower jaw

strongly projecting ;
anal fin elongate, with 11 or 12 (in one species 9 or

10) soft rays; caudal lunate; spines of fins slender, none of them much
elevated

;
scales small, mostly cycloid, those on the lateral line simple ;

pyloric coeca few; gill rakers various; nostrils small, and subequal, or

with the posterior enlarged. Otherwise essentially as in Epinephelus, from

which genus Mycteroperca is well separated by the structure of the

skull,* and superficially by the longer anal, larger mouth, and more elon-

gate body. Large food-fishes of the tropics, mostly American. (//wr//p,

nostril
; K'EPKT), perch, in allusion to the large divided posterior nostril of

M. olfax.)

a. Nostrils subequal, well separated; scales on head cycloid.

6. Gill rakers comparatively few and short, 8 to 20 below angle of arch.

ARCHOPERCA (ap\6<;, anus; irepKij, perch; from the high, short anal fin):

c. Anal rays III, 10 (III, 9 to III, 11), the fin high and falcate; body deep, com-

pressed; gill rakers 6 + 15; scales 95; angle of preopercle slightly salient; color

olive, with blackish markings; fins dark. BOULENQERI, 1562.

TRISOTROPIS (rpei?, three; io-o's, equal; rpon-i's, keel):

cc. Anal rays III, 11 or III, 12, the fin long.

d. Anal fin not angulated, its outline more or less evenly rounded in adult as

well as in young; soft parts of vertical fins edged with black in life.

e. Angle of preopercle not salient, its teeth scarcely enlarged; gill rakers

x + 8 to 10.

/. Gill rakers very few and short, x + 8 developed (besides some rudi-

ments); general color pale, bright red, or grayish, with roundish

spots or blotches of black or red darker than the ground color;

the blacker blotches along the middle of sides much larger and

quadrate in the young; red always present somewhere in life

(fading in spirits); pectorals blackish, in the adult broadly tipped

with orange yellow; scales rather small (about 125); caudal lunate.

VENENOSA, 1563.

*This character is thus expressed by Dr. Gill:
" The skull differs from that of Epinephelus by

the wider interorbital area
;
the parallelism and continuation of the lateral crests forward to

the middle of the orbits, inclosing an elongated parallelogram, the surface of which, especially
between the orbits, is more uniform ;

the absence of a frontal crest, the simple curvature or

straightness of the naso-vomerine ridge, and absence of the angle at the suture between the
nasals and the vomer."

F. N. A. 75
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y. General color gray, with red and black markings, (var. venenosa).

yy. General color scarlet, with red and black markings. APUA, 1563a.

ff. Gill rakers rather slender, about x + 10 (besides several rudiments);

caudal subtruncate; nostrils small.

g. Scales not very small (about 110); color dark olive green; sides of

head and body with rivulations of dark bluish around round-

ish dark-bronze spots, large or small (these markings subject

to considerable variation, fading in spirits); sides with darker

quadrate areas.

z. Dark blotches on body rather large, often quadrate.

BONACI, 1564.

zz. Dark spots on body very small, close-set, of a deep bronze

orange. XANTHOSTICTA, 1564a.

gg. Scales small (120 to 140); angle of preopercle not salient, but the

teeth at the angle somewhat larger; general form, appear-

ance, and color of M. bonaci. Color olive green; head with

numerous dark-green streaks radiating from eye; a dark

mustache along maxillary; body with small, irregular, dark,

quadrate blotches; fins, except pectorals, mostly dusky.

JORDANI, 1565.

ee. Angle of preopercle more or less salient, its teeth somewhat enlarged;

gill rakers more numerous, x + 12 to 14.

h. Scales very small (about 140); caudal peduncle without black spot;

interorbital area scarcely concave; cheeks without distinct dusky

stripes; commissure without yellow; caudal distinctly lunate; gill

rakers few, about 12 on lower part of anterior arch.

MICROLEPIS, 1566.

hh. Scales rather small (about 120); interorbital area channeled
; angle of

preopercle little salient; body slender; caudal little concave; sides

with small, faint spots of darker; commissure with yellow green.

IXTERSTITIALIS, 1567.

hhh. Scales not very small (about 110); upper part of body dark brown,

the lower half abruptly paler; a pale ring around the caudal

peduncle, behind which is a squarish dark blotch, smaller than

eye, at base of upper rays of caudal; caudal deeply lunate;

teeth strong. DIMIDIATA, 1568.

dd. Anal fin angulated, its middle rays much exserted, its posterior margin con-

cave; body rather robust; scales moderate (about 110); caudal fin sub-

truncate; gill rakers about x + 18; angle of preopercle slightly salient,

with coarser teeth; seventh ray of anal nearly half head; tenth ray of

dorsal somewhat produced; color nearly plain dark olivaceous, the edges

of the fins scarcely darker. XENARCHA, 1569.

PAREPINEPHELUS (irapd, near; Epinephelus) :

bb. Gill rakers close-set, very long and slender, 25 to 35 below angle of arch.

t. Caudal fin lunate, its angles more or less produced in the adult, the fin subtruncate

in the young; anal fin more or lessangulate in the adult, rounded in the young;

soft dorsal somewhat angular; scales rather large (lateral line 95V, body rather

deep, the snout sharp; preopercle with a salient angle which is armed with

larger teeth; dorsal spines low; gill rakers close-set, x + 30, the longest 1% in

head; ventrals not reaching to vent; color olive gray, with darker reticulations

around pale spots; fins not much darker on their edges; a dark mustache along

the maxillary; adult examples nearly uniform brown; not known to be red.

RUBRA, 1570.

oa. Nostrils very close together, the posterior decidedly larger than the anterior, and with a

more or less distinct horizontal cross septum within; scales on head cycloid.

XYSTROPERCA (j-varpov, a raker; Trepxr;, perch):

j. Gill rakers very numerous, long and slender, about 24 below angle of arch; fourth dor-

sal spine highest; soft dorsal and anal high, but scarcely falcate. Color greenish,

with many round brown spots. PARDALIS, 1571.
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MTCTEROPERCA :

jj. Gill rakers moderate, fewer in number, 6 to 18 below angle of arch.

It. Second dorsal spine highest, its length more than % that of head; third spine

scarcely shorter; caudal slightly lunate; canine teeth moderate; angle of pre-

opercle not salient; anal fin angulatod, its longest rays about 2% in head, its

posterior margin concave; gill rakers coarse and long, x + 15; scales small

(13-20-x).

x. Color brown, with grayish reticulations around brown spots; fins dusky-edged.

OLFAX, 1572.

xx. Color chiefly red. RUBERRIMA, 1572a.

kk. Second dorsal spine low, shorter than third, the third and fourth highest.
1. Margin of anal fin posteriorly concave, its middle rays much exserted.

m. Gill rakers rather numerous, 17 to 20 below angle of arch.

. Outer rays of caudal scarcely produced, not % length of head; canine

teeth moderate; angle of preopercle little salient; scales small

(about 130); color plain red; vertical fins without black edgings;

gill rakers long, x + 17. ROSACEA, 1573.

tin. Outer rays of caudal much produced, more than % length of head;

preopercle with salient angle; canine teeth strong; scales small

(140) ; gill rakers about 4 + 20. Color brownish, with small

darker spots; vertical fins broadly edged with blackish.

a;. Upper canines directed strongly forward, the lower backward;
coloration obscure. FALCATA, 1574.

xx. Upper canines nearly vertical; coloration paler and brighter.

PHENAX, 1574a.

mm. Gill rakers few, 8 below angle of arch
;
caudal well forked, the outer rays

1% in head; preopercle without salient angle. Color uniform olive

brown, the vertical fins dark-edged. Size very large.

VENADORUM, 1575.

tt. Margin of anal fin not concave posteriorly, the outline of the fiu rounded or

slightly angular.

o. Gill rakers rather few, x + 12; body withoutdark cross bars, covered with

grayish reticulations around small round spots, these not evident on

head; anal fin rounded; preopercle with a salient angle; caudal deeply

lunate; scales moderate (lateral line 90 to 100); form rather robust;

anal fin not angulate. CALLIURA, 1576.

oo. Gill rakers very few, short, and thick, about x + 6; body olive or (var.

camelopardalis) bright red, with light and dark cross bars, these often

becoming obsolete with age ;
head usually with distinct reticulations

around yellowish spots; anal fin with angular margin, subtruncate

posteriorly; preopercle without salient angle; scales rather small

(lateral line 133); form rather robust.

x. Ground color dark olive. TIGRIS, 1577.

xx. Ground color bright red. CAMELOPARDALIS, 1577a.

Subgenus ARCHOPERCA, Jordan & Evermann.

1562. MYCTEROPERCA BOFLEXGERI, Jordan & Starks.

(CABRILLA DE RAIZERO
;
MANGROVE GROUPER.)

Head 2 to
2jj-

in length ; depth 2 to 3. Dorsal XI, 15 (14 to 16); anal

III, 9 to III, 11 : scales about 19-90 to 95-38
;
snout 3 in head

; maxillary

2; eye 5|; pectoral If; ventral Ifj ;
anal ray 1|; caudal If. Longest

dorsal spine 2. Gill rakers short, about 6-f 17, the longest about \ in

eye. Longest dorsal ray 2. Body short and deep, compressed. Head
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moderate, compressed, its profile not steep, nearly straight, a depression
before eye. Upper canines moderate, scarcely differentiated, the lower

quite small. Teeth in 2 irregular rows laterally, a larger number in front.

Nostrils small, well separated, the anterior slightly larger. Lower jaw
very strongly projecting. Maxillary reaching opposite posterior edge of

pupil, or a little farther. Preopercle slightly notched, the angle slightly

salient, with somewhat enlarged teeth, the serrations all weak. Dorsal

scarcely notched, the fourth spine not elevated, the spines all subequal

except the first. Second dorsal high and long, its median rays forming
a conspicuous angle, its posterior border somewhat concave, rounded.

Caudal scarcely lunate, the upper lobe slightly exserted, the lower trun-

cate. Anal very high, strongly falcate, its posterior border incised, the

anterior rounded. Pectoral and ventral moderate, almost coterminous.

Anal spines graduated. Scales smoothish, not very small. Color: Olive

gray, covered everywhere with oblong, irregular markings of black,

between which the ground color forms rivulations
;

color of adults

fainter, with smaller spots ; gray lines radiating from the eye ;
a black-

ish blotch behind maxillary ; pectoral olive yellow; other fins blackish,

clouded with pale; first dorsal with faint, small, black spots; caudal

with a very narrow, pale margin ;
none on other fins. Length 15 inches.

A small species, rather common in the astillero or estuary at Mazatlan,
with Mycteroperca jordani, which it much resembles in color, differing in

form and in the short, high anal. This species has the coloration and

form of Mycteroperca, with a short anal fin, scarcely longer than in

Epinephelus. The character of the skull is somewhat intermediate, but

on the whole nearest Mycteroperca. The supraoccipital and parietal crests

a're high, the former extending forward to the posterior margin of the

orbit
; parietal crests parallel with each, and extending forward to pupil ;

interorbital space concave. (Named for Dr. George Albert Boulenger,
the accomplished ichthyologist of the British Museum, in recognition

of his admirable work on the Serranidce, in the Catalogue of Teleostean

Fishes.)

Mycteroperca boulengeri, JORDAN & STARKS, Fishes of Sinaloa, in Proc. Cal. Ac. Sci., 1895, 445, pi.

38, Mazatlan. (Type, No. 47481. Coll. Hopkins Expedition to Mazatlan.)

Subgenus TRISOTROPIS, Gill.

1563. MYCTEROPERCA YENENOSA (Linnjeus).

(RocKFiSH ;
YELLOW-FINNED GROUPER

;
BONAC! DE PIKDRA.)

Head 2| (3|); depth 3 (3); eye small, 7 in head (adult). D. XI, 16;

A. Ill, 11; scales 24-125-x. Body rather robust, not strongly com-

pressed; head rather bluntish, its anterior profile a little uneven.

Mouth large, the maxillary reaching much beyond eye, 2 in head
;
teeth

in rather narrow bands, each jaw with 2 strong canines, which are not

directed forward
;
nostrils moderate, close together, the posterior largest.

Interorbital space flat, broad, 5 in head. Preopercle without salient

angle, its emargination slight. Scales rather small, chiefly cycloid.

Dorsal spines not very weak, the outline of the fin gently convex, the



Jordan and Evermann. Fishes of North America. 1173

second spine about as long as tenth, the highest 3 in head; caudal fin

lunate, the inner rays H in outer, which are H in head
;
anal rounded,

rather low, the longest rays 2| in head; pectorals reaching well beyond
tips of ventrals, 2 in head. Pyloric coaca 15 to 20 (Poey.) Color in life

(adult): Clear olive green, livid bluish or pearly below (grayish below
in spirits) ; upper parts marked everywhere with broad reticulations,

and curved blotches of bright, clear light green ;
these reticulations

most distinct on the upper part of the head
;

a greenish blotch on

shoulder before dorsal
;

entire body and head covered with round

orange-brown spots (becoming brown in spirits) about as large as the

nostrils, the centers darkest
;

these spots largest and least numerous
above

; angle of mouth orange within
;

iris orange ;
breast slightly rosy,

grayish in spirits ;
dorsal olive brown, with whitish blotches and a very

few dark spots; soft dorsal, anal, caudal, and ventrals broadly edged
with blackish, the caudal with more spots, these fins otherwise colored

like the dorsal fin
; pectoral olivaceous, its tip yellow, its base spotted.

Length 3 feet. Bahamas, Florida Keys, and southward
; generally com-

mon in rocky places ;
here described from a specimen from Key West.

(venenosus, venemous, the flesh being sometimes poisonous.)

Perca marina renenosa, the Kockfish, CATESBY, Nat. Hist. Fishes Carolina, etc., n, tab. 5, 1743,

Bahamas.
Perca venenosa, LINNAEUS, Syst. Nat., Ed. x, 1758, 292, Bahamas; after CATESBY.

Serranus petrosus, POEY, Hemorias, n, 136, I860, Havana.

Mycteroperca venenosa, JORDAN & SWAIN, 1. c., 373, 1884; JORDAN & EIQENMANN, I. c., 369, 1890.

Trisolropis pelrosus, JORDAN & GILBERT, Synopsis, 918, 1883.

Epinephelm venenosus, BOULENGER, Cat., i, 259.

Represented in deep water by the red form or subspecies

1563a. MYCTEROPERCA YENENOSA APUA (Bloch).

(BONACI CARDENAL.)

Head 2f ; depth 3
; eye small, 5| in head (young). D. XI, 16

;
A. Ill, 11

;

scales 24-121-x. Body rather short and deep, rather strongly compressed.
Head rather bluntish, the anterior profile rather strongly and regularly
arched

;
mouth rather large, the maxillary reaching past the eye, 2i in

head (in young). Lower jaw projecting, but rather less prominent than

usual in Mycteroperca. Teeth moderate, in rather narrow bands
;
both

jaws with 2 moderate canines in front, the upper larger and not directed

forward. Nostrils close together, subequal. Interorbital space flattish

or slightly concave, its width 6 in head. Preopercle without salient

angle, its emargination very slight, the teeth below the notch slightly

enlarged. Scales rather small, chiefly cycloid. Dorsal spines not very

slender, the second spine as long as tenth; the third and fourth highest,
3 in head

;
caudal fin slightly lunate, the outer rays a little longer than

inner, If in head; anal rather high, somewhat rounded, the longest rays

If in head
; pectorals about reaching tips of ventrals, If in head. The

color varies much with age and probably also with the depth of water :

(a) Color in life of an adult example about 2 feet in length : Very dark

everywhere, sparsely covered with round spots, which are black on the
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body and red on the belly ;
mouth red within

; pectoral broadly edged
with orange red, otherwise plain ;

no other bright colors anywhere; soft

parts of vertical fins largely black.

(6) Color in life of an example about 2 feet in length : Intense scarlet red

above, grayer below
; above, small black spots ; below, larger red ones

;

base of dorsal and caudal deep red; edge of dorsal, caudal, and anal black;

pectoral spotted at base, then blackish, thence broadly yellow.

(c) Color in life of specimens 8 inches in length : Scarlet brown above,
the color varying from vermilion to gray, becoming grayish in spirits ;

sides light gray ;
the ground color forming rivulations around quadrate

blotches of black
; belly and lower part of head scarlet

;
blotches above

and on sides black
;
the upper ocellated with red

;
those on sides, below

lateral line, presenting the appearance of interrupted horizontal bands
;

the blotches below all vermilion, separated by.rivulations of ground color
;

lower jaw yellowish, with red blotches
; pectorals yellow ;

the fins other-

wise all marbled with red and black
;
the vertical fins with grayish rivu-

lations, edged with black and tipped with white. In spirits "the scarlet

and red above become gray, the vermilion below, whitish. With age the

large quadrate blotches on the sides and below gradually break up into

smaller spots, and in time the coloration of a and & is reached. West

Indies, Florida Keys, and southward to Brazil, in deeper water than the

true venenosus, from which only the color separates it. Whether this and

similar color forms should be regarded as subspecies, as distinct species,

or should be totally ignored in systematic literature is a question not

easily settled. For the present we let them stand as subspecies, but do

not regard this view of the case as satisfactory. We have never seen a

specimen intermediate between apua and venenosa. nor can any doubt

exist in the determination of specimens. (Apua or Apia, a Brazilian name;
Pirati apia, according to Marcgrave.)

Pirati apia, MARCGRAVE, Hist. Brasil, 1648, 158, Brazil.

Bodianus apua, BLOCK, Ichth., vn, 37, taf. 229, 1790, Brazil (after a drawing by Prince Maurice

of Nassau the same used by Marcgrave).
Bonaci cardinal, PARRA, Piezas de Hist. Nat. Cuba, 29, pi. xvi, 1787, Havana,
Johnius guttatus, BLOCK & SCHNEIDER, Syst. Ichthyol., 77, 1801 (after PABBA).
Bodianus marginatus, BLOCK & SCHNEIDER, I. c., 331 (after MARCGBAVE).

Serranus cardinalis, CUVIEB & VALENCIENNES, Hist. Nat. Poiss., n, 378, 1828 (after PABBA).

Serranus rupeslris, CUVIEB & VALENCIENNES, Hist. Nat. Poiss., ix, 437, 1833, San Domingo;

GUNTHER, Cat., i, 145, 1859,

Trisotropis cardinalis, POEY, Enumeratio, 13, 1875.

Mycteroperca venenosa guttata, JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1884, 375.

Mycteroperca venenosa apua, JORDAN & EIGENMANN, I. c., 370, 1890.

1564. MYCTEROPERCA BONACI (Poey).

(BoNAci ABABA
;
BLACK GROUPER ; AGUAJI.)

Head 2f ; depth 3i ; eye moderate, 6 in head (young). D. XI, 16 to 18
;

A. Ill, 11 or 12
;
scales 18-120 to 125-50, pores 70 to 85. Body compara-

tively slender, a little more robust than in M. microlepis, its breadth 21 in

ita depth ;
head moderate, rather pointed, its anterior profile little curved ;
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mouth rather large, the maxillary reaching slightly beyond eye, 2 in

head (in young), proportionately longer in adult; maxillary with cycloid
scales. Teeth in rather narrow bands

;
two rather strong canines directed

little forward in front of each jaw. Interorbital space slightly convex,
its width 6 in head. Preopercle forming a regular curve without salient

angle, the emargination near the angle very slight. Nostrils small,

roundish, subequal ;
not very close together. Gill rakers few and long,

10 to 12 besides rudiments on lower part of anterior arch. Scales rather

small, chiefly cycloid; dorsal spines comparatively slender and weak, the

outline of the fin gently convex ;
the tenth spine about as long as second;

third and fourth spines longest, 3& in head
;
caudal fin truncate when

spread open, its outer rays a very little produced, If in head
;
anal rather

high and rounded, its longest rays 2J in head
; pectoral reaching slightly

beyond tips of ventrals, l^V in head. Ventrals short, not reaching vent.

Pyloric cteca 15. Color in life, deep orange brown, more olive on the back,
clouded above by paler or grayish ;

sides and belly marked everywhere

by reticulations of pearly gray, which surround roundish or oblong spots
of the ground color, the pale streaks being largely horizontal on the sides

;

sides of the head similarly marked, the spots smaller, broii/e brown, the

reticulations decidedly bluish
;
6 or 7 spots in a straight line between eye

and preopercle, the spots having nearly the diameter of the pupil ; spots
on the body mostly covering 4 to 6 scales, all of them larger than a scale

;

dorsal olive brown, somewhat mottled
;
caudal similar to dorsal, narrowly

edged with whitish
;
anal similar, with 2 or 3 rows of bluish spots, its

tips blackish, with a narrow whitish edge ; pectorals olive brown, plain ;

ventrals blackish, the rays bluish. Mouth not green, the lips olive,

barred with bluish
;
iris reddish. Here described from a specimen 11-J

inches long, from Key West. A large specimen, about 2| feet in length,

seen at Key West, retained the same general coloration, the bronze spots

and rivulations being distinct and not smaller than in the young. In

spirits the orange brown of the body is replaced by dark brown, and the

blue reticulations of the head, by gray ;
all the markings become more

faint. Length 2 to 3 feet
;
maximum weight 50 pounds. West Indies,

Pensacola to Brazil
;
abundant about Key West, where it is known as

Black Grouper, being the only species to which that name is applied.

The young are taken along the shore in the seine. The species is equally

common at Havana. (Bonaci, the Cuban name for the species.)

Serranus bonaci, POEY, Memorias, n, 129, 1860, Cuba.

Serranus brunnem, POEY, Memorias, n, 131, 1860, Havana.

SemiMiw arard, POEY, Memorias, n, 132, 1860; not of CUVIEB & VALENCIENNES.

Serranus decimalis, POEY, Memorias, n, 138, 1860, Cuba; specimen with 10 dorsal spines.

Trisotropis aguaji, POEY, Repertorio, u, 229, 1868, Havana.

Serranus cyclopomatm, POEY, Memorias, n, 353, 1861. Cuba.

Serranus latepictus, POKY, Memorias, n, 353, 1861, Cuba.

Trisotropis bonaci, POEY, Synopsis, 283, 1868.

Epinephelus bonaci, JORDAN, Proc. U. S. Nat. Mus., 1884, 124; BOULENGER, Cat., i, 265.

Mycteroperca bonaci, JORDAN & SWAIN, I. c., 1884, 370; JORDAN & EUJENMANN, I. c., 370, 1890.

Trisolropis brunneus, POEY, Synopsis, 1868, 284; JORDAN & GILBERT, Synopsis, 1883, 538.
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Represented in deeper water off Florida by

1564a. MTCTEBOPEBCA BONACI XANTHOSTICTA, Jordan & Swain.

Head 3
; depth 3

; eye 9fc in head (adult). D. XI, 17
;
A. Ill, 12

;
scales

22-110-x. Body comparatively robust, formed much as in M. venenosa.

Head large, its anterior profile little curved, the snout not very acute,

3f in head. Mouth large, the maxillary reaching to beyond eye, I-]
9
,,

in

head (in adult). Teeth in moderate bands; 2 strong, nearly vertical

canines in front of each jaw. Interorbital space strongly convex, its

breadth 4 in head. Preopercle forming a regular curve, without salient

angle, the emargination near its angle very slight. Nostrils roundish,
close together, subequal. Scales rather small, chiefly cycloid. Dorsal

spines rather slender and low, the third spine 3| in head
;
caudal fin sub-

truncate when spread open, its outer rays very slightly produced, 1| in

head
;
the rays of the fin projecting slightly beyond the membranes

;
anal

high and rounded, its longest rays 2 in head
; pectoral reaching slightly

beyond tips of ventrals 2f- in head. Color of fresh specimen, rather bright
dark purplish gray, scarcely paler below, rather darkest along top of

head and sides of back; chin dark
;
a few obscure paler rivulations on

belly, sides, and especially on breast
;
head and body everywhere covered

very evenly with round, close-set spots of a bright bronze orange ;
these

spots mostly broader than the interspaces, and with an average diameter

about equal to that of a nostril, obscure on lower part of head and body,
but traces of such spots almost everywhere; spots most distinct 011 head,
and covering the dark part of the eye ;

on the lower jaw the spots are

oblong and more closely set
;
about 23 spots in a straight line from eye to

angle of preopercle ; spots on the body usually arranged one to each

scale, the average diameter being considerably less than that of a scale,

none on body as large as the scale
;
bases of pectoral, anal, and caudal simi-

larly spotted; dorsal dark olive brown, the distal half of the soft dorsal

black; caudal and anal colored like the soft dorsal, the black on the cau-

dal paler, the latter without the narrow pale edge of the dorsal and anal
;

pectorals and ventrals brownish, blackish toward the tips, the pectoral
with a grayish edge and no yellow ;

a dusky mustache on preorbital,

along edge of maxillary; membrane of region concealed by maxillary
covered with very bright orange spots : angle of mouth on lower jaw
largely yellowish green, with some dull orange Length 4 feet. Snapper
Banks off Pensacola; scarce. (av0of, yellow; <m/crdf, spotted.)

Mycteroperca bonaci xanthosticta, JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1884, 371, Pensacola,

(Coll. Jordan & Stearns); JORDAN & EIGENMANN, I. c., 370, 1890.

1565. MTCTEBOPEBCA JOBDANI (Jenkins & Evermann).

(CABRILLA DE ASTILLERO; BAYA.)

Head 2f to 2|; depth 3H<> 3f ; eye 6| to 7 in head; snout 3i to 3.
D. XI, 16 or 17; A- III, 11; scales 20-120 to 135-43; maxillary 2fr;

pectoral If to 1
; ventral 2 to 2

;
fourth dorsal spine 2f to 3

;
soft dorsal

rays2to2f; longest anal ray 21; caudal lobes If to If in head; gill
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rakers 3 + 10 or 11, short, the longest barely longer than pupil. Body
moderately elongate, compressed. Head low, large, profile anteriorly a
little convex, depressed before eye. Mouth moderate, the lower jaw very
prominent; canines in both jaws rather strong. Nostrils well separated,

subequal. Preopercle scarcely notched, the angle not salient
;
the teeth

at angle scarcely enlarged. First dorsal low, scarcely notched, the fourth

spine not elongate. Soft dorsal moderate, rounded : caudal truncate or

very slightly rounded, becoming concave with age; anal high, anteriorly
rounded, not falcate but with a sharp angle, its posterior border not
incised

;
second anal spine shorter than third, 6 in head. Pectorals mod-

erate; ventrals shortish. Color olive gray, blackish above, with obscure
clouds of darker olive in the form of diffuse dark blotches, these oblong,

quadrate, and arranged in 4 series; lower parts pale olive; sides of head
with wavy blackish streaks; a black mustache behind maxillary; lower
side of head clouded

;
lower lip greenish ;

inside of mouth pale; pectorals
reddish green, without pale edge ; other fins blackish, the soft dorsal and
caudal narrowly edged with whitish

;
a little dull red on lower edge of

anal and caudal.* Length 2 to 3 feet. Gulf of California; common in

bays and sheltered waters; not seen about rocks; here described from

specimens from Mazatlan
;
a food-fish of importance at Guaymas and

Mazatlan. (Named for David Starr Jordan.)

Epinephelus jordani, JENKINS & EVERMANN, Proc. U. S. Nat. Mus.. 1888, 140, Guaymas, (Type,
No. 39628. Coll. Jenkins & Evermann); BOULENGER,! Cat., i, 263.

Mycteroperca jordani, JORDAN & EIGENMANN, L c., 371, 1890; EVERMANN & JENKINS, Proc. U. S.

Nat. Mus., 1891, 143, pi. i, fig. 2.

1566. MYCTEROPERCA MICROLEPIS (Goode & Bean).

(GAG; AGUAJ!.)

Head 2f ; depth 3
; eye moderate, 6| in head (young). D. XI, 16 to 19

;

A. Ill, 11
;
scales 24-140 to 145-50 to 60, pores 88 to 95. Body compara-

tively elongate, compressed, its greatest width 2 in greatest depth.

* The following is the original description of this species, slightly condensed: Head 2.6 in

body to base of caudal (3.1 in total); depth 3.6 in body; depth of caudal peduncle 8.8; dorsal

XI, 17; anal III, 11; scales very small, crowded, about 20-160-40. Body comparatively elongate,
compressed. Head long, lower jaw protruding, maxillary extending but slightly beyond the eye
in the smaller specimens and not at all in the larger ones; eye 7.2 in head, the interorbital

space 6 in head. Preopercle slightly emarginate above the angle and on lower limb below the

angle; the serrce above the angle very fine, at the angle stronger, the lower limb entire. Nos-
trils not very near together. Distance between them 8 in longer diameter of eye; the anterior

circular, with a flap; posterior elliptical and not more than twice the diameter of the anterior.
Gill rakers of anterior arch rather short, the longest about 2 in eye; about 9 developed and 2

rudimentary ones on lower branch, one in the angle, 2 well developed on upper branch, with a
few others rudimentary. Teeth on lower jaw in about 2 series, laterally strong; on upper jaw-
several strong teeth intermingled with many small ones; two prominent canines in each jaw.
Caudal fin very slightly lunate, the outer rays scarcely longer than inner, 2 in head; pectorals

reaching beyond the tip of ventrals, 5 in body and 1.9 in head; ventral fin shorter than tin-

pectoral, 6.25 in the body, its spine 4 in head; the first 3 spines of the dorsal graduated, the first

8.8, the second 4.26, the third 3.3, in head; the tenth spine 4, and the eleventh 3.8, in lic.nl.

The longest soft ray, the sixth, 2.3 in head; origin of dorsal a little less than length of head
from tip of snout; anal spines graduated, the first 14.4, the second 64, the third 5.2, in head,
the fin evenly rounded, the longest soft ray 2.3, and the last 4.8, in head. Color in alcohol, much
as in E. bonaci, Poey, brown, with irregular darker mottlings of considerable size, but varying
much; belly paler; dorsal and anal fins of the general color of the body, the anal having the
lower edge pale, the outer margin not evidently darker; ventrals black with the tip white; pec-
torals paler.

f By error credited by Dr. Boulenger to Jordan & Evermann, instead of to Jenkins & Evermann.
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Head long, rather pointed, compressed, its anterior profile comparatively

evenly curved and not much arched; mouth comparatively large,

the maxillary extending (in the young a foot long) slightly beyond the

eye, its length 2 in head. In the adult the maxillary is proportionately

longer, about half head; teeth in rather narrow bands; each jaw with

two canines, the upper rather large and directed little forward, the lower

rather small. Interorbital space slightly convex, 7 in head. Gill rakers

few, about 12 on lower part of anterior arch. Preopercle with a shallow

emargination above the angle, which is somewhat salient and armed with

radiating serrse considerably larger than those on the upper limb, which

are very fine. Nostrils small, rounded, subequal, not very close together.

Scales very small, chiefly cycloid. Dorsal spines comparatively slender

and weak, the outline of the fin gently convex
;
the tenth spine about as

long as second; third and fourth spines longest, 3i in head; caudal dis-

tinctly lunate, the outer rays \ longer than the inner, If in head
;
anal

rather high, its posterior margin convex, the longest ray 2J in head, the

spines small, graduated ; pectoral reaching slightly beyond tips of ven-

trals, 2 in head. Shade of color variable, those found in shallow water

being lighter and more variegated. Specimens from deep water are plain

brownish gray, paler below, with no distinct spots or rivulations, but

faint traces of darker spotting, which disappear in spirits ,
a faint mus-

tache
; lips not green ;

dorsal dark olive, the tip of soft part blue black,

its edge narrowly white
;
caudal black, with bright-blue shadings, its

edge white; anal deep indigo blue, olive at base, its edge white
; pec-

torals olive, dusky toward the tip; ventrals blackish, the first ray tipped
with white. Specimens taken in shallow water among grass are green

olive, mottled with darker green, and variously clouded, but without

spots or rivulations
;
mustache black

;
fins colored as above, distinctly

bluish
; radiating streaks of bluish from eye ;

all the blue markings of

life fade more or less into dusky or grayish in spirits. Length 2 to 3

feet. South Atlantic and Gulf Coast of United States, north to Beaufort,
North Carolina, and Pensacola; not known from the West Indies. This

species ranges farther north on our coasts than any other of the Epinephe-
lince except EpinepJielus morio. It reaches a weight of about 50 pounds.

Along the coast of Florida it is generally abundant on the banks and

reefs, and is an important food-fish, (/u/cpdf, small; AeTn'f, scale.)

Trisotropis microlepis, GOODE & BEAN, Proc. U. S. Nat. Mus., 1879, 141, West Florida, (Type,

Nos. 5137a; 5137?). Coll. Kaiser & Martin); JORDAN & GILBERT, Synopsis, 538, 1883.

Trisotropis stomias, GOODS & BEAN, Proc. U. S. Nat. Mus., 1882, 427, Pensacola; Key West,
(Type, Nos. 21336, 26561, 26587. Coll. Stearns); JORDAN & GILBERT, Synopsis, 918, 971.

Epinephelus microlepis, JORDAN, Proc. U. S. Nat. Mus., 1884, 124; BOULENGER, Cat., i, 260.

Mycteroperca microlepis, JORDAN & SWAIN, 1. c., 367, 1884; JORDAN & EIGENMANN, ?. c., 371, 1890.

1567. MYCTEROPERCA INTERSTITIALIS (Poey).

Head 2f ; depth 3
; eye large, 5| in head. D. XI, 16 or 17

;
A. Ill, 12

;

scales 20-120-x. Body more slender than in any other of the species
here described

;
its greatest width half its greatest depth ;

head not very

acute, the anterior profile rather strongly curved, somewhat gibbous
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above the eyes; mouth moderate, the maxillary reaching slightly beyond
eye, 2i in head

;
teeth in narrow bands

;
2 strong canines in the front of

each jaw, those of the upper jaw nearly vertical
;
nostrils rather small,

eubequal, nearly round
;
interorbital space slightly concave, its width 5|

in head
;
the orbital ridges elevated. Preopercle with a moderate emar-

gination, it's angle a little salient, with slightly coarser teeth
; gill rakers

rather few, about 17 on lower part of anterior arch. Scales rather small,

chiefly cycloid. Dorsal spines rather slender and weak, the outline of

the fin gently convex
;
the second spine slightly longer than the tenth,

the third and fourth longest, 3i in head
;
anal rather high, posteriorly

rounded, 2 in head
;
caudal fin a little concave, the inner rays \\ in outer,

which are If in head
; pectorals reaching tips of ventrals, 2 in head.

Pyloric cceca 12 (Poey.) Colojr of body in spirits, dark brown, in life

with small darker spots, surrounded by reticulations of the ground
color

;
dorsal and caudal fins dusky, their margins blackish

;
anal dusky,

edged with bluish black
;
ventrals dusky, edged with bluish black, the

rays lighter ; pectorals dusky, a well-defined mustache above the maxil-

lary ;
fins edged with dull orange in life, this color disappearing in

spirits. Length about a foot. Coasts of Cuba
;
rather common in the

markets of Havana, where the specimens here described were taken by
Dr. Jordan. ( interstitialis, having interstices.)

Serranus interstitialis, POEY, Memorias, II, 127, 1860, Cuba.

Trisotrapis chlorostomus, POEY, Repertorio, n, 231, 1868, Cuba.

Trisolropis inlerstitialis, POEY, Synopsis, 285, 1868.

Mycteroperca interslUialis, JORDAN & SWAIN, /. c., 365, 1884; JORDAN & EIOENMANN, /. c., 371, 1890.

Epinephelus inlerslialis, BOULENGER, Cat., i, 266.

1568. MYCTEROPERCA DIMIDIATA (Poey).

Head 3 ; depth 3. D. XI, 16
;
A. Ill, 11

;
scales 110. Body rather deep

and compressed; mouth small, lower jaw projecting; canines strong, as

in Mycteroperca falcata] snout rather sharp, 4 in head; maxillary 2; eye

5; nostrils small, not far apart, the anterior rather the larger; angle of

preopercle salient, armed with stronger teeth; gill rakers rather slender,

x+14. Scales rather small; caudal fin rather deeply lunate; anal fin

rounded. Color in spirits, quite dark above, the lower half abruptly

paler; a narrow, pale ring around caudal peduncle, behind which is a

squarish dark blotch, smaller than eye, at base of upper rays of caudal
;

a dark area from tip of lower jaw through eye to the boundary between

the dark and pale on the sides; caudal, soft dorsal, ventrals, and anal

edged with black. Here described from a small specimen (26953, M. C.

Z., 8 inches long) in the Museum at Cambridge, sent from Havana by
Professor Poey, and probably one of his types. Coasts of Cuba

; appar-

ently very rare, (dimidiatus, halved, upper half of body differing in

coloration from lower.)

Serranus dimidiutna, POEY, Memorias, n, 129, I860, Cuba.

Trisotropis dimidiatus, POEY, Synopsis, 285, 1868.

Mijclernperca dwndiaift, JORDAN & SWAIN, /. c., 367, 1884; JORDAN & EKJKXUANN, /. <:, 372, 1890.

Epinephelus dimidiaiw, BOULENGER, Cat., i, 264.
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1569. MYCTEROPERCA XENARCHA, Jordan.

Head 2f ; depth 3
; eye small, 7 in head. D. XI, 16

;
A. Ill, 11

;
scales

25-110 to 115-50. Body rather deep and compressed ;
head compressed,

with rather short, sharp snout, which is 4 in head; profile steep and

nearly straight; mouth large, the maxillary reaching scarcely beyond
eye, 2 in head

;
lower canines small

; upper canines .(2 in number) strong,

scarcely directed forward; preorbital narrow, width of eye ;
interor-

bital area convex, its width 4 in head; nostrils small, the posterior

scarcely the larger, separated from the anterior by one diameter
; angle

of preopercle scarcely salient, but provided with coarser teeth
;
a rather

sharp notch above it
; opercular spine flat and divided into about 6 teeth

at the end; gill rakers moderate, 9+ 18
;
scales moderate, scarcely ctenoid

;

dorsal spines low, the outline of the spinous dorsal gently convex, the

fourth spine longest, 3 in head; soft dorsal high, its outline angular, the

tenth ray produced, \\ in head
;
anal fin formed as in Mycteroperca falcata,

its seventh ray produced and falcate, 1* in head, its posterior outline

concave
;
caudal subtruncate, the outer slightly produced ; pectoral If in

head. Color in spirits plain dark olivaceous, the edges of the fins scarcely
darker. Rocky Islands of the eastern Pacific from Mazatlan to the coast

of Peru; known from numerous specimens in the Museum of Compara-
tive Zoology at Cambridge, from the Galapagos Islands, and from Payta,
Peru. The above description is from a specimen 22 inches long, taken by
us at the Venados Islands, near Mazatlan. This is larger than the original

types of the species. (?evbf, strange; ap^df, anus.)

Mycteroperca xenarcha, JORDAN, Proc. Ac. Nat. Sci. Phila., 1887,387, James Island, Galapagos
(Type, No. 24198, Mus. Comp. Zool.); JORDAN & EIGENMANN, I. c., 372, 1890.

Epinephelus xenarchus, BOULENGEK, Cat., i, 266.

Subgenus PAREPINEPHELUS, Bleeker.

1570. MYCTEROPERCA RUBER (Bloch).

(SCIRENGA.)

Head 2J in length ; depth 2f . D. XI, 16
;
A. Ill, 11 or 12

;
scales 15-95 to

115-40 to 46, pores 75 to 85. Body rather deep, compressed, the snout

sharp, the anterior profile straight ;
interorbital space flat or convex, 4 to

51 in head; mouth moderate, the maxillary extending just beyond eye,

2 in head
; eye 4i to 7 in head

;
canine teeth small

; preopercle with a

salient angle ; gill rakers very long and slender, x -f- 31 (22 to 35 accord-

ing to Boulenger), the longest f diameter of eye and 7 in head; dorsal

spines small
;
soft dorsal slightly angulated, the longest ray 2f- in head

;

anal fin (in most specimens, especially in adults) sharply angulated as in

M. falcata, the longest ray 1$ in head, in young specimens rounded
;

caudal lunate, the angles well produced in the adult, the fin subtruncate

in young ; pectoral l in head
;
ventrals short, not reaching vent, (2f to

3i, Boulenger). Coloration grayish olive, with reticulations of dark

around irregular roundish pale spots ;
a black mustache along edge of

maxillary ;
fins not much darker than body, usually dusky at tip ; young
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with the markings more distinct than they are in the adults; young
sometimes with a dark blotch on back of caudal peduncle, according
to Boulenger. This description is chiefly from No. 4805. M. C. Z., from
Rio de Janeiro, 13 inches long. This species is very well distinguished
from all other groupers by the greatly increased number of gill rakers, a
character first pointed out by Dr. Bean. Perhaps more than one species
of this type exists, distinguished by the number of gill rakers. The type
of ruber has but 24. Those examined by us from Brazil and from Athens
have 30 or more. West Indies, Brazil, Mediterranean Sea, and islands of

the eastern Atlantic
;
common in the Mediterranean and off the coast of

Brazil, (ruler, red
;
from the supposed coloration of the original bleached

specimen, which may possibly have been a deep-water form.)* (Eu.)

Epinephelus ruber, BLOCK, Ichthyologia, vn, 22, 1793, pi. 330,
"
Japan "; BOULENGER, Cat., i, 268.

Mycieroperca sciretiga, JORDAN & SWAIN, I. c., 369, 1884 (not Sparus scirenga, EAFINESQUE, which
is an Epinephelus).

Serranus acutiroslris, CUVIEB & VALENCIENNES, Hist. Nat. Poiss., n, 286, 1828, Brazil; GUNTHER,
Cat., i, 135, 1859.

Serranus undvlosus, C.UVIER & VALENCIENNES, Hist. Nat. Poiss., n, 295,1828, Brazil; GONTHER,
Cat., i, 143, 1859.

Serranus tinea, CANTRAINE, "Nouv. Mem. Ac. Brux., 1831, xi," Naples.
Serranus fusciis, LOWE, Trans. Cambr. Philos. Soc., vi, 196, 1836, Madeira; GONTHER, Cat., i,

134, 1859.

Cerna nebulosa, Cocco, "Indice Pesci Messina, Gen. 45, sp. 2," 1844, Messina.
Cernamacrogenis, SASSI, "Descr. Geneva e il Genovasato, i, 139," 1846, Genoa.
Serranus emarginatus, VALENCIENNES, Ichth. lies Canaries, 10, 1850, Canary Islands.

Epinephelus chalinius, COPE, Trans. Am. Philos. Soc., 1871, 465, St. Martins.
Cerna acutirostris, var. lata, DODERLEIN, I. c., 74, Palermo; monstrous form.

Serranus ruber, PETERS, Berliner Monatsb., 107, 1865, (redescription of original type).

Mycteroperca rubra, JORDAN & EIGENMANN, I. c., 372, 1890.

Submenus XYSTROPERCA, Jordan & Evermann.

1571. MYCTEROPERCA PARDALIS,t Gilbert.

(CABRILLA PIRITITA.)

Head 2f in length; depth 3; snout 3; eye 6. D.XI,17; A. Ill, 11; scales

90. Lower jaw strongly projecting. Teeth small, the outer row in mandible

if this species should be found, the ordinary brown form or variety may
s. It is possible, also, as above indicated, that Mycieroperca acutirostris, to

iescription belongs, is really a distinct species. The following compari-

*In case a red form of this species should be found, the ordinary brown form or variety may
be called var. acutirostris

which form the above description belongs, is really a distinct .

son of Bloch's type of Epinephelus ruber, .165 meters in length, from "Japan," with Mi/cteroperca

actitirostris, is made by Dr. Hilgendorf, who writes: "The gill rakers are indeed numerous. I

count 24 on the ceratobranchial of the first arch. The longest of these measures &% millime-

ters. The points in which ruber differs from acutirostris (compared with a larger example
12581, .283 millimeters long, from Athens) are the following: The pale coloration, which is hardly
to be explained by bleaching, as the dark-brown pigment suffers little, nor is it to be accounted

for by difference in age. The caudal is in ruber apparently strongly rounded, and the pectorals
as well as ventrals are longer in rnber. The ventrals reach at least to the vent. The point of

the pectoral is 78 millimeters from the snout, 86 millimeters from the end of the caudal (as 7

to 8). In acutirostris these numbers are respectively 123 and 160 millimeters (as 3 to 4). This

difference may be expressed by saying that in acutirostris (or in old examples?) the hinder parts

of the body are more stretched. The streaks on the sides shown in Bloch's figure are merely
the boundaries of the groups of muscles." The difference in the form of the caudal above

noticed may, we know, be due to age, as in specimens of 6 inches it is very rarely lunate. The
difference in form is not unlikely also a matter of age. The pale color of the type of Epinephelus
ruber may be due to exposure of the type to sunlight. A few weeks of such exposure will

destroy all pigment cells. As the specimen has now been more than a century in alcohol, such

an exposure may have some time taken place.

t The following description is taken from a specimen from the Venados Islands, near Mazatlan :

Mycieroperca pardali*.Head 3 in length; depth 3^. D. XI, 16; A. Ill, 11; scales 90 to 100,

small, smooth, embedded, difficult to count. Eye 6% in head; maxillary 2%; pectoral 1^;
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rigid, smaller than those of the inner series, which are depressible. The
inner series widens into a patch at symphysis, in front of which stands

the pair of very small inconspicuous canines. Outer series of teeth in

upper jaw enlarged, canine-like, growing larger toward median line,

where they terminate in 2 strong canines on each side. A patch of depres-

sible teeth behind these canines in front of jaw, rapidly diminishing in

size and becoming finely villiform on middle of premaxillaries. A U-shaped

patch of villiform teeth on vomer, those laterally the largest, and a very
narrow band on palatines ; tongue covered with minute teeth. Maxillary

reaching vertical behind middle of eye, 2 in head. Interorbital space

strongly convex transversely, 4J in head. Fourth dorsal spine the longest,

3 in head, the second f its height; longest ray of soft dorsal 2 in head,
the outline of fin everywhere convexly rounded; anal spines strong and

low, the second half the height of the third, which equals length of eye
and snout

;
soft rays high, the angle rounded, the posterior portion of

fin straight, not concave; longest anal ray half head; caudal lunate,

the longest ray If in head. Scales small, not arranged in regular series,

partially embedded, those on head and hinder part of body smooth
;
head

wholly scaled, except premaxillaries and anterior part of maxillaries;

fins naked, except basal half of caudal
;
sides covered with numerous

very minute accessory scales
;
scales apparently in about 90 transverse

series above the lateral line, but extremely difficult to determine
;
scales

on cheeks, top of head, and above the lateral line anteriorly much reduced

in size. Color in spirits: Sides of head and body everywhere profusely
covered with round brown spots, those on caudal peduncle largest, half

the diameter of the pupil, those anteriorly and above becoming much

smaller, those on top of head about the size of a pin head; on sides these

spots are surrounded with reticulations of grayish silvery, this ground
color darker and brownish on upper parts ;

a dark brown streak behind

the maxillary, and one on membrane of premaxillary ;
vertical fins light,

soft dorsal and anal with brown streaks on membranes between the rays
on basal half, and a few indistinct brown spots on middle of fin

;
caudal

brown spotted, with a narrow white margin ; pectorals light at base, the

distal half blackish, with a wide pale border posteriorly; ventrals with

brown streaks along membranes on inner face. (Gilbert.) Length 2 feet.

longest anal ray 1%; longest dorsal ray 2; longest dorsal spine 3%. Caudal, upper lobe 1%;
ventrals 2. Body deep, robust; anterior profile rather steep and straight; lower jaw moderately
projecting. Small canines in both jaws; preopercle with notch and a salient angle. Gill rakers
about 15 + 25, rather stout, the longest about 7% in head; snout 3%. Posterior nostril oblong,
4 times as long as anterior. Dorsal spines low, the third and fourth but little longer than the

last. Dorsal fin pointed; anal very high, triangular in form, anterior margin convex, posterior
concave. Sixth soft ray very high, reaching far beyond tip of last, which is short; spines grad-
uated. Caudal fin broad, on a broad peduncle, unequally lunate. Upper lobe longer and broader
than lower. Pectorals rounded. Color: Olive gray ground, paler below, clouded with dark above;

everywhere covered with small, roundish, dark olive or bronzed spots, so thick as to obscure the

ground color; very close-set on head and back, small and distinct, not larger than anterior nos-

tril, growing larger and less thick, dense below; posteriorly still larger, often half diameter of

pupil, and tending to run together, forming elongate blotches and vermiculations. Dorsal simi-

larly spotted with spots which grow faint in soft rays; pectoral, anal, and caudal like soft dorsal.

All soft fins growing dusky toward margin. Soft dorsal, anal, and caudal very narrowly edged
with pale. Pectoral with broader pale margin ;

ventral like pectoral, pale edge narrower. When
seen from back an appearance of about 10 very faint dusky cross shades, probably more conspicu-
ous in young.
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Gulf of California
;
rather common about the rocky islands about Mazatlan;

a handsome species, valued as food. (TrdpMts, leopard.)

Myctrroperca pardahs, GILBERT, Proc U. S. Nat. Mus., 1891, 551, La Paz Bay, Lower Cali-

fornia. (Coll. Albatross.)

KpitK-phclits pardalis, BoULENGER, Cat., I, 268.

Subgenus MYCTEROPERCA.

1572. MYCTEROPERCA OLFAX (Jenyns).

(YELLOW GEOUPER.)

Head 2, to 3; depth 3; eye small, 7 in head. D. XI, 17; A. Ill, 11;
scales 20-110 to 120-50, pores 75. Body robust, not strongly compressed ;

head deep, the snout rather sharp, the anterior profile steep; mouth

large, the maxillary reaching somewhat beyond eye, 2 in head, its sur-

face scaly ;
teeth moderate

;
lower jaw prominent; canines normal

;
nos-

trils large, very close together, separated by a narrow, vertical septum,
the posterior about 3 times the diameter of the anterior, which is broader

than the septum ; preorbital as broad as eye ;
interorbital area flattish

and broad, 4| in head; gill rakers coarse and long, x H- 15; preopercle
without salient angle, its notch moderate

;
scales small, chiefly cycloid.

Dorsal spine strong, the second and third elevated so that the posterior

outline of the fin is concave, first spine just half the second, second and
third equal, 2f in head, fourth li in third

;
soft dorsal scarcely angular;

pectorals If in head; ventrals short, scarcely reaching vent; caudal fin

shallow-lunate ;
soft anal falcate, its posterior margin concave, the long-

est rays 21 in head. Color brown, with some traces of grayish vermicula-

tions around small round brown spots; fins all dusky, especially distally ;

young covered all over with round brown spots, much smaller than the

pupil; a black mustache; pectoral with a narrow pale edge. (Descrip-

tion from No. 24198, M. C. Z., 2 feet long, from James Island, Galapagos.)

Galapagos Islands; Panama. Length 2 or 3 feet, (olfacto, to smell, from

the large size of the nostrils.)

Semmi<s olfax, JENYNS, Zool. Beagle, Fishes, 9, pi. 4, 1840, Galapagos Islands (Coll. Darwin);

GUXTHER, Proc. Zool. Soc. London, 1877, 67.

Mycleroperca olfax, JORDAN & SWAIN, 1. c., 1884, 376; JORDAN & EIOENMANN, I. c.
t 367, 1890.

Epinephelus olfax, BOULENGER, Cat., i, 263.

Represented in deep water about the Galapagos Islands by

1572a. MYCTEROPERCA OLFAX RUBERRIMA, Jordan & Bollman.

A large specimen taken by the Albatross at Abingdon Island, in the

Galapagos, seems to have been bright red in life. It probably represents

a deep-water variety analagous to the red varieties of West Indian

species. The anal is a little lower than in an equally large specimen of

the typical olfax taken in the same locality. No other difference is

apparent. Abingdon Island, Galapagos Group, (rulerrinius, very red.)

Mycleroperca olfax ruberrima, JORDAN & BOLLMAN MS. in JORDAN & EIGENMANN, Review Serra-

nidte, 367, 1890, Abingdon Island.

Mycteroperca olfax, JORDAN & BOLLMAN, Proc. U. S. Nat. Mus., 1889, 181; in part.
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1573. MTCTEROPtRCA ROSACEA (Streets).

(CABRILLA CALAMAEIA.)

Head 2| ; depth 2 \ ; eye 7 m head (adult). D. XI, 18; A. Ill, 11;

scales 25-130-10. Body rather elongate, compressed ;
head large, com-

pressed, pointed anteriorly, the anterior profile nearly straight or slightly
convex

;
snout rather long and sharp, 3i in head. Mouth large, the

maxillary reaching to opposite posterior margin of eye, its length 2 in

head. Teeth in moderate bands; canines of moderate size, nearly verti-

cal, the lower turned somewhat backward. Interorbital space strongly

convex, its breadth about 4 in head. Preopercle with the angle a little

salient, the emargination above it rather distinct, the teeth small, those

near the angle being somewhat enlarged. Nostrils rounded, very close

together, the posterior much the larger. Gill rakers rather few and long,
about 17 on lower part of anterior arch. Scales small, chiefly cycloid.

Dorsal spines rather slender and low, the third 3 in head
;
soft dorsal

moderate
;
caudal fin distinctly lunate, the upper lobe the longer, If in

head
;
anal very high and falcate, the middle rays produced in a point,

their length l^o in head, the posterior rays rapidly shortened, so that the

outline of the fin is much concave
;

anal spines small, graduated ;

pectorals reaching beyond tips of ventrals, 2 in head. Color in life: Body
and fins nearly uniform brick red

; tip of pectorals dusky ;
vertical fins

without distinct dusky edgings. In spirits, fading first to lemon color,

then to dull gray. Gulf of California. But three specimens, all adult,
of this beautifully colored species are known. The first was secured by
Dr. Streets at Angel Island

;
the second, described above (28131, U.S. N.M.),

obtained at Mazatlan by Dr. Gilbert, where it is very rare
;
and the third

obtained by Dr. Jordan in December, 1894, from Venados Islands, near

Mazatlan. Length of specimen described, 38 inches. The brown form,
if existing, is unknown, (rosaceus, rosy.)

EpinepJielus rosaceus, STREETS, Bull. TJ. S. Nat. Mus., vu, 61, 1877, Angel Island, Gulf of

California ; BOULENGER, Cat., i, 262.

Trisotropis rosaceus, JORDAN & GILBERT, Bull. U. S. Fish Comm., n, 1882, 107.

Mycteroperca rosacea, JORDAN & SWAIN, 1. c., 362, 1884
;
JORDAN & EIGENMANN, I. c., 368, 1890.

1674. MYCTEROPERCA FALCATA (Poey).

(SCAMP; BACALAO; ABADEJO.)

Head 2 to 3; depth 3 to 3i ; eye large, 5 in head (in adult). D. XI,
16 to 18

;
A. Ill, 11

;
scales 22-130 to 140-47 to 55, pores 72 to 85. Body

moderately elongate, compressed, its greatest width 2f in its depth; head

compressed, rather pointed anteriorly, the anterior profile nearly straight.

Mouth rather large, the maxillary reaching posterior border of eye, 2i in

head
;
teeth in rather narrow bands; each jaw with two strong canines,

rather larger than in any related species, those of the upper jaw directed

very strongly forward and slightly downward; those of the lower jaw
a little smaller, and directed similarly upward and backward. Interor-

bital space slightly convex, 5 in head. Nostrils close together, the
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posterior the larger. Upper limb of preopercle slightly convex, very
finely serrate

;
a rather sharp notch above the angle, which is salient, and

bears a few coarse teeth. Gill rakers rather elongate, 15 or 16 besides

rudiments, 19 or 20 in all, on lower part of anterior arch. Scales small,

mostly cycloid. Dorsal spines rather slender and weak, the outline of

the fin gently curved, the second spine about equal to the eighth and

higher than the tenth
;
the third and fourth spines longest, 2 in head

;

caudal with falcate lobes
;
anal with its middle rays exserted

; longest

ray of anal 2i in head
; upper lobe of caudal \\. Pectoral reaching tips

of ventrals, 1* in head. Ventrals short, not reaching vent. Pyloric
cd'Cii 15. Color in life, brown above

;
sides grayish brown, faintly covered

with darker spots which disappear in spirits ; eyes and angle of mouth

yellowish ;
vertical fins dusky, the outer portions bluish black

;
ventrals

and pectorals bluish black, the pectorals with a whitish edge. Length
2 to 3 feet. West Indies, north to Bermuda

;
a common food-fish at Havana.

(falcatm, scythe-shaped.)

Sen-anus falcatm, POEY, 'Memorias, n, 138, I860, Havana.

Trisotropis falcntu*, POEY, Synopsis, 285, 1868.

Mycteroperca fnlatta, JORDAN & SWAIN, 1. c., 1884, 362
;
JORDAN & EIGENMANN, 1. c., 368, 1890.

l-'piuephelusfalcatus, BOULENGER, Cat., I, 261.

Represented on the Florida Coast by

1574a. MYCTEROPERCA FALCATA PHENAX, Jordan & Swain.

(SCAMP ; BACALAO.)

Specimens from the Florida Coast differ somewhat from all those observed

at Havana. The chief difference is in the direction of the canine teeth,

which are rather weaker than in var. falcata, those of the upper jaw

scarcely directed forward, those of the lower scarcely backward. The

serrse on the preopercle are rather weaker than in var. falcata, and there

is some difference in color, as is shown in the following notes on a speci-

men from Key West: Head 3; depth 3f. D. XI, 18; A. Ill, 11; scales

24-135-10. Color in life : Pinkish gray above, paler purplish gray below
;

upper parts and opercle thickly covered with small, rounded, irregular

spots of dark brown
;
sides with larger and fainter brown blotches, more

or less horizontally oblong, and somewhat reticulate
; spinous dorsal

brownish; soft dorsal darker, faintly spotted, edged with dusky and

with a narrow rim of whitish anteriorly; caudal brownish, spotted with

darker, its outer rays blackish posteriorly ;
anal dusky, blackish ante-

riorly, and edged with whitish; pectorals plain, dusky toward the tips,

edged with whitish; ventrals pale, tipped with dusky; mouth pale,

scarcely greenish. Length about 2 feet. Coasts of southern Florida ;

abundant about the Keys, (q'evas, deceptive, equivalent to "
scamp.")

Trisotropi* fiilcalus, GOODS & BEAN, Proc. U. S. Nat. Mus., 1879, 140; JORDAN & GILBERT, Synop-

sis, 538, 1883.

Kpiiirphelusfalcatos, JORDAN, Proc. U. S. Nat. Mus., 1884, 124.

Mycteroperca falcata phenax, JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1884, 363, Key West;
JORDAN & EIGENMANN, I. c., 368, 1890.

F.N.A. 76
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1575. MYCTEROPERCA VENADORUM, Jordan & Starks.

(GARLOPA.)

Head 3fc iu length; depth Sir. D. XT, 16; A. Ill, 11; scales small,

smoothish, about 130. Snout 3 in head; maxillary 2; eye 8. Gill rakers

3 -f- 8; pectorals l-j
y
-; fourth dorsal spine 3|; longest dorsal rays 3; longest

anal ray 2| ;
caudal lobe If. Ventrals 2J, measured to bony opercle.

Body robust, not strongly compressed, the head large. Lower jaw much

projecting. Posterior nostril 3 times diameter of anterior. Preopercle

scarcely notched, its angle scarcely salient, its teeth a little enlarged.

Gill rakers short, thick, few in number. Dorsal deep-notched, second

spine a little lower than the fourth
;
soft dorsal high, slightly angulated ;

anal very high, with exserted rays; caudal well forked, lobes unequal.
Color: Olive brown, almost uniform, no spots or bands; dorsal, anal,

and caudal with broad black margin narrowly edged with whitish
; pec-

toral and ventral darker behind
; pectoral with pale edge. Gulf of Cali-

fornia; not rare about rocky islands. The type, a specimen from the

Venados Islands, weighing in life 75 pounds, has been sent as a skin to

the British Museum. Its length was 40 inches to base of caudal fin. The

species reaches a weight of 150 pounds, and is a food-fish of importance.

(Name from the Venados Islands near Mazatlan
; Venado, hunted, the

Spanish name of the deer, Mazatlan being the Indian equivalent of the

same word.)

Mycteroperca venadorum, JORDAN & STARKS, Fishes of Sinaloa, in Proc. Cal. Ac. Sci., 1895, 446,

Venados Islands. (Coll. Hopkins Exp. Type in British Museum.)

1576. MYCTEROPERCA CALLIURA, Poey.

Head 3
; depth 3. D. XI, 16

;
A. Ill, 11

;
scales 90 to 100

; eye 5 in

head
;
snout 4f. Body rather deep and compressed ; preopercle with

salient angle ; gill rakers x -f- 12 ;
nostrils as in M. tigris, the posterior

considerably the larger, the two close together, the larger with an interior

horizontal cross partition at base
;

anal scarcely angulate. Pyloric
coeca 12, large and firm. Color in spirits, brownish everywhere, with

grayish reticulations around small brown spots, these not larger than

pupil and not evident on head; fins all edged with dusky. According
to Poey the color is dark brownish olive, with rounded spots of yellow-

ish, obscure in some specimens ; lips yellowish ;
iris olive

;
fins dark

brown, darker on the edges of the vertical fins, with a pale edge along
the soft dorsal and anal; 8 narrow dusky cross bands, which disappear
after death. Caudal Avith a beautiful green cross band, preceding the

denticulations of its extremity. The pectoral toward the center is yellow-

ish, followed by a dark color coming from the coloration of the rays ;
all

the posterior margin is green. Length 1-J feet. Coast of Cuba; very

rare; here described from No. 10011, M. C. Z., 14 inches long, apparently
one of Poey's types. (a/l/lof, beauty ; ovpd, tail.)

Mycteroperca calliura, POEY, Repertorio, I, 181, 309, 1867, Cuba; JORDAN & EIGENMANN, I. c.,368,

1890.

Trlsotropis calliurus, POEY, Synopsis, 284, 1868; JORDAN <fc SWAIN, I. c., 366, 1884.

Epinephelus calliums, BOULENGER, Cat., i, 264.



Jordan and Evermann. Fishes of North America. 1187

1577. MYCTEROPERCA TIGRIS (Cuvier & Valenciennes).

(BoNAoi GATO.)

Head 2*
; depth 3f. D. XI, 16 or 17

;
A. Ill, 10 or 11

;
scales 18-125 to

135-50 to 55, pores 80 to 85. Body moderately elongate, rather strongly

compressed. Head large, the anterior profile rather more strongly curved

than in most species, somewhat gibhous above the eyes ;
snout not very

acute, 3.f in head. Mouth very large, oblique, the maxillary extending
to beyond the eyes, its length 2i in head. Canines moderate, nearly
vertical. Lower jaw strongly projecting; eye 6 in head. Posterior

nostril much larger than anterior, the two close together and close to

eye. Iiiterorbital space strongly convex, its breadth 5f in head. Pre-

opercle forming a regular curve, without salient angle or conspicuous

emargination. Gill rakers very short and broad; about 6 developed on

lower half of arch, besides about 3 rudiments. Scales rather small,

chiefly cycloid. Dorsal spines rather slender, the second, third, and
fourth subequal,,3^ in head; soft dorsal slightly angulated, the tenth

ray slightly longer than the others, 3 in head
;
caudal truncate or some-

what lunate, the outer rays l-^- in head
;
anal high, slightly angulated,

the largest rays 2f in head; anal spines short, graduated; pectorals

reaching somewhat beyond tips of ventrals, 2 in head
;
ventrals short,

not reaching vent. Color in spirits, olivaceous
;
the head covered with

very distinct honeycomb-like reticulations of darker olive, surrounding

pale spots, from the size of the nostril to that of the pupil ; body show-

ing traces of such spots ;
fins plain, the soft dorsal and anal edged with

blackish. Color in life, olive brown, with about 5 pale, grayish cross

bands, narrower than the interspaces ;
these bands about obsolete in

spirits ;
all the fins bluish black, the vertical fins edged with whitish,

the pectorals tipped with orange ; top of head reddish, becoming dusky
in spirits. Length of specimen described (6708, U. S. N. M.) from Bar-

badoes,19 inches. West Indies; not very common; north to Bermuda.

(tigris, tiger.)

Serranns tigris, CUVIER & VALENCIENNES, Hist. Nat. Poiss., ix, 440, 1833, San Domingo; G(?N-

THER, Cat, I, 112.

Scrramts felimts, POEY, Memoriae, 11, 134, 1860, Havana.
Serranus repandus, POEY, Memoriae, n, 135, I860, Havana.

Truotropis reticulatns, GILL, Proc. Ac. Nat. Sci., 1865, 105, Barbadoes; coloration faded.

Trisolropis tigris, POEY, Ann. Lye. Nat. Hist. N. Y., 1869, 307.

Mycteroperca reticulcda, JORDAN & SWAIN, I.e., 373, 1884.

Serranus rivulatus, POEY, Memoriae, ir, 135, 1800.

Mycteroperca tigris, JORDAN & SWAIN, if. c., 364, 1884; JORDAN & EIGENMANN, /. <
, 300, 1890.

Epinephelus tigris, BOULENGER, Cat., i, 259.

Represented in deep waters by a red form or subspecies,

1577a. MYCTEROPERCA TIGRIS CAMELOPARDALIS (Poey).

Ground color bright red, otherwise as in Mycteroperca tigri*. West

Indies, (camelopardalis^ like a giraffe or camelopard in color.)

.SV,-WMH camelopardalis, POEY, Memorias, n, 132, 1860, Havana.

Tritotropis camelopardalis, POEY, Synopsis, 283, 18G8; Enumeratio, 14, 1875.
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506. CRATINUS, Steindachner.

Craiinus, STEINDACHNER, Ichthyol. Beitrage, vir, 19, 1878, (agcassizii).

Body subfusiform, moderately compressed; the head long and low;
cranium essentially as in Serranus, the smooth area above very large,

longer than the low and short supraoccipital crest. Lower jaw much

projecting. Canines small. Scales small and rough. Gill rakers mod-
erate. Dorsal spines very unequal, most of them attenuated into long
filaments without dermal appendage. Caudal slightly lunate. East

Pacific. This genus is related to Paralabrax,* differing in the form of

the head and in the prolongation of most of its dorsal spines, which
are attenuated into filaments without dermal appendage. One species

known, a fish with a very peculiar physiognomy. (Name unexplained;

perhaps from crates, a bundle of rods.)

1578. CRATINUS AGASSIZII, Steindachner.

Head to end of the opercular flap 2g in length; depth 4. D. X, 12;

A. 111,7; eye 9 in head; snout 2; maxillary 2i; pectoral 2; ventrals

slightly shorter; longest ray of soft dorsal 3; second anal spine 5;
scales 9-68-22. Body elongate, not much compressed; profile gently
curved from tip of snout to dorsal; snout long and pointed; mouth large,

not very oblique; maxillary extending to posterior margin of eye; lower

jaw strongly projecting; teeth moderate, in several irregular series;

nostrils equal, nearly round, the space between them as great as their

diameter, the anterior one with a flap on its posterior margin ; eye small,

set high in the head; interorbital shallowly and evenly concave; supra-

occipital ridge extending nearly to upper angle of opercle; rounded pos-

terior limb of preopercle finely serrate, lower limb entire; opercle with a

broad, flat spine, behind which is a large flap. Gill rakers moderate,
rather slender, 3 ~f 9, with 3 or 4 rudimentary ones. Snout, preorbital^

interorbital, and upper edge of maxillary with a few scattered, partially

embedded scales, with much naked skin between
;
lower part of maxil-

lary and lower jaw naked; cheeks closely set with small scales, opercles

with much larger ones
; many accessory scales on head. Scales on body

large, without accessory scales
;
a few small scales running up 011 base of

soft dorsal; all scales on body and head ctenoid. First dorsal spine

short, not much longer than eye, the second slightly longer : third, fourth,

fifth, and sixth extremely long, longer than head, and reaching to the

middle of soft dorsal, the rest not elongate ;
soft dorsal moderately high,

the first rays the longest; second anal spine about twice as long and

much stouter than first, third slender, a little longer than second, and

closely united to first anal ray, the middle rays the longest, twice as long

as second spine, fin rounded behind
; pectorals broad, the middle rays

longest, the fin bluntly rounded behind, reaching a little past ventrals ;

caudal fin shallow-lunate. Color in spirits : Snout and upper parts dark

* Dr. Boulenger is certainly in error in referring this species to his subgenus Serranus.
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brown, light below; dorsal, anal, and ventrals dark. Galapagos Archi-

pelago ; scarce; the specimens here described from Charles Island, one of
the Galapagos, the largest about 18 inches long. The posterior half
of the body resembles that of the species of Faralabrax

;
the long, low

head suggests Philypnm. (Named for Professor Louis Agassiz.)

Cratinus ayassir.ii, STEINDACHNER, Ichth. Beitr., vn, 19, 1878, Galapagos Islands (Coll. Agas-
siz & Steindachncr); JORDAN & EIGENMANN, 1. c., 394, 1890.

<Serr<ini- <i;/>W.-.</, BOULENGEK, Cat., i, 282.

507. HYPOPLECTRUS, Gill.

(VACAS.)

Hypoplectrus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 236, (puella).

Body more deep and compressed than in the other groups allied to Ser-

ranus. The skull differs from that of Serranus chiefly in the development
of the supraoccipital crest, which, in accordance with the form of the

body, is much elevated. The smooth area on top of cranium is large

extending backward to border of preopercle, the supraoccipital and pari-

etal crests being short; the ventrals, as in Serranus, are behind the axil

of the pectoral. All the species have several antrorse serrae on the lower

limb of the preopercle, but smaller than in Gonioplectrus. The species of

Hypoplectrus are all American, and a study of their relations offers many
difficulties. We have examined typical examples of a large number of

the nominal species. While each of these shows certain striking peculi-

arities in color, most of them are absolutely identical, one with another,
in all other respects. Moreover, even among those in which the coloration

seems most sharply defined, there are many variations. After an exami-

nation of the large series of typical forms sent by Professor Poey to the

Museum at Cambridge, we find ourselves driven to the conclusion that all

the common forms of Hypoplectrus probably constitute but a single species,

subject to almost endless variations in color. This view we here adopt,

leaving for convenience sake the various nominal species to stand as color

varieties or subspecies, produced by the action of some agencies as yet

unknown, (viro, below
; Trhr/KTpov, spur.)

a. Scales large, about 46 pores in lateral line; body short and deep, the depth 2% in length;

head 2; profile from dorsal to occiput convex, concave above eye; preorbital narrow;

maxillary reaching to below middle of eye; lower jaw slightly included; teeth strong,

large teeth in front *; fourth dorsal spine highest, 2J in head; middle caudal rays little

shorter thau the outer ones; pectoral reaching anal; teeth of preopercle growing larger

downward; angle and lower limb with about 9 strong radiating serra-, those nearest

the- angle largest, the others directed more and more forward. Color (of the single

specimen known) black with violet luster; faint, pale streaks along the rows of scales

on lower parts of body; caudal fin abruptly translucent yellowish; pectorals colorless;

tips of dorsal and anal spines and edge of soft rays abruptly whitish.

LAMPRURUS, 1 .">"!).

an. Scales moderate, CO to Go pores in the lateral line; dorsal rays X, 15; depth 2 to 2 1

,
in

length, the head about 3; maxillary 2 in head; caudal fin slightly lunate; fourth dor-

sal spine highest, 2f in head; pectorals narrow, about reaching second anal spine;

gill rakers short and slender, x + 12. Coloration extremely various, characterizing

many nominal species or varieties described below. CNICOLOR, 1580.
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aaa. Scales small, 70 to 80 in the lateral line.

b. Caudal forked. Color purple with lighter cloudings; fins colorless, the external caudal

ray darker; caudal deeply lunate, the external rays much prolonged, especially
those of the upper lobe, which are twice as long as the middle rays. Depth 2% in

length. Scales 9-70-32. GEMMA, 1581.

1579. HYPOPLECTRUS LAMPRURUS (Jordan and Gilbert).

Head 2?
; depth 2J. D. X, 15

;
A. Ill, 8

;
scales 6-60-x, pores 46 ; snout

about as long as eye, which is 3 in head, greater than interorbital width
;

Body short and deep ; profile from dorsal to occiput convex, concave

above eye ; preorbital narrow
; maxillary reaching to below middle of

eye j
lower jaw slightly included

;
teeth strong ; large teeth in front f ;

snout and top of head naked; cheeks and opercles scaly; fourth dorsal

spine highest, 21- in head ; middle caudal rays little shorter than the outer

ones; pectoral reaching anal, a little shorter than head or than ventral;
anal spines strong, the second longer and stronger than third; teeth of

preopercle growing larger downward; angle and lower limb with about
9 strong radiating serras, those nearest the angle largest, the others

directed more and more forward
; opercle Avith 2 flat spines. Color (of

the single specimen known) black with violet luster ; faint, pale streaks

along the rows of scales on lower parts of body ;
caudal fin abruptly

translucent yellowish ; pectorals colorless
;
ventrals black

; tips of dorsal

and anal spines and edge of soft rays abruptly whitish. Panama
;
known

from a single specimen ;
well distinguished from the Atlantic species by

the much larger scales
;
the single type has almost exactly the coloration

of the form called Hypoplectrus chlorurus. We can only guess as to the

color variations which it may undergo. (^a//7rp6f, bright ; ovpd, tail.)

Serramts lamprurus, JORDAN & GILBERT, Bull. U. S. Fish Comm., i, 1881, 322, Panama. (Type,

No. 29651. Coll. Gilbert.)

Hypoplectrus lamprurus, JORDAN, Proc. TJ. S. Nat. Mus., 1885, 376; JORDAN & EIGENMANN, I. c.,

384, 1890. .

1580. HYPOPLECTRUS UNICOLOR* (Walbaum).

(VACA; PETIT-NEGRE.)

Head 2f to 3; depth 2 to 2J. D. X, 14 or 15; A. Ill, 8
;
scales 8 to 10-80

to 92-30 to 35, pores 52 to 60. Snout longer than eye, which is 3^ to 4 in

head
;
lower jaw slightly projecting, with small canines

; maxillary 2 in

head, reaching nearly to middle of eye ;
snout and top of head smooth

;

cheeks and opercles scaly; caudal fin slightly lunate; fourth dorsal

spine highest, 2f- in head; pectorals narrow, about reaching second anal

*We have examined large numbers of specimens of this type in the Museum at Cambridge
and elsewhere. The best series seen is that sent from Havana by Poey to the Museum at Cambridge.
So far as we can discover, the various nominal species of this type are absolutely identical in all

respects except in color. Many of them e. g. Amelia, indigo, chlorurusseem at first sight to be

certainly different. Nevertheless, each of these forms is subject to wide variations, and from tho

material which we have seen, we can draw no other conclusion than this: All belong to a single

species, which varies excessively in its coloration. Blue, yellow, and black are arranged in great

variety of patterns, in different specimens, and the cause of such variation is still unknown.
The following localities are represented in the specimens examined by us: puella, Havana,
St. Thomas, St. Croix; vitulinus, Havana; pinnivarius, Havana; maculiferus, Havana; guttavarius,

Havana; chlorurus, Havana; nigricans, Florida Keys, Havana, St. Thomas; indigo, Havana.
The other nominal species we have not seen.
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spine, nearly as long as head, about equal to ventrals
;
third anal spine

longest, as long as longest of dorsal
; gill rakers short and slender, x-f- 12.

Length 6 to 12 inches. West Indies, north to the Florida Keys on rocky
shores

;
not recorded from Brazil

; locally common and excessively vari-

able as indicated above. Only the form called niyricans thus far recorded

from the United States. Length about a foot. (unicolor, uniformly col-

ored
;
a most inappropriate name even for the typical form ) Coloration

extremely various, the following being the nominal species or varieties

thus far described :

. Soft dorsal checkered or spotted with pale blue or crossed by blue lines (these occasionally

obsolete).

b. Body dusky, the head and belly orange, the top of the head olivaceous; a black spot

ou each side of caudal peduncle close behind dorsal; black band or spot in front

of eye not bordered by blue; cheeks, opercle and breast with vertical lines of

metallic blue; dorsal yellowish; pectoral and caudal orange; a black spot in the

axil; upper margin of pectoral blue; anal orange with blue border; ventral

greenish, its base orange. UNICOLOR (= MACULIFERUS), 1580.

bb. Body all violet with 5 or 6 more or less distinct black cross bands, the middle one broad-

est, covering the space from the fourth to the tenth dorsal spine and meeting its

fellow under the belly; the band at the nape broad and saddle-like, bounded by 2

pale cross streaks on nape, opercle, and cheeks; snout pale, a pale shade across it;

ventrals pale or dark; other fins, except spinous dorsal, mostly pale. Pores GO;

8 series above lateral line.

e. Cheek with a blue band befo: e eye and some blue spots before it. PUELLA, 1580a.

cc. Cheek without blue band; no blue spots on snout; colorsduller. VITULINUS, 1580&.

bbb. Body and head yellow anteriorly; body abruptly black posteriorly, the buck extending

forward to a wavy line reaching from first dorsal spine to vent; a broad dark-blue

band in front of eye, bordered by sky blue; fins chiefly orange; ventral and anal

bordered by sky blue. PINNAVABIUS, 1580c.

aa. Soft dorsal plain, without distinct blue lines or spots.

d. Preorbital region with 1 or more dark-blue stripes, bordered by bright sky blue (not

fading in spirits).

e. Body yellow anteriorly, black posteriorly, the black extending forward to a line

joining the nape and last anal ray; fins orange; a single blue-black stripe or

spot in front of eye, ocellated with sky blue; caudal peduncle very dark above.

GUTTAVARIUS, 1580(f.

ee. Body all orange yellow, fins orange; snout and lower jaw blue; 2 blue stripes, each

bordered with sky blue, before the eye. GUMMIGUTTA, 1580e.

eee. Body saffron yellow, orange posteriorly; snout with blue streaks and some blue

dot8t CROCOTUS, 1580/.

dd. Preorbital region without blue stripes; scales usually (?) smaller; pores 65, 11 series

above lateral line.

/. Preorbital region with violet spots; a round black spot on side of caudal peduncle;

dorsal light greenish; body light olive green above, reddish below; pectorals

pale yellow, the first ray blue; ventrals, anal, and caudal light orange.

ABERRAN8, 15800.

/. Preorbital region without distinct violet spots.

g. General color blackish, brown, or yellowish not indigo blue.

h. Color brownish, the middle of the front of body yellowish; fins all yellow

except the ventrals, which are black. ACCENSrs, 1580/1.

hh. Color yellowish pink; caudal and pectorals pale; ventrals and anal bright

light blue. AFFINIS, 1580i.

gg. Color of body black with violet shades.

i. Pectoral and caudal fins abruptly bright yellow. . -11 I.ORURUS, 1580;.

it. Pectoral and caudal fins violet black like the rest of the body.

NIQIUCANS, 1580A-.
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j. General color deep indigo blue everywhere on body and fins; body with

4 to 6 broad cross bars of darker blue.

it. Cheeks plain, without distinct stripes. INDIGO, 1580Z.

kk. Cheeks with a dark-blue suborbital band between 2 bands of clear

blue. BOY i MIS, 1580m.

1580. HYPOPLECTRUS UNICOLOR (typical).

Perca unicolor, WALBAUM, Artedi Piscium, in, 352, 1792, locality unknown; after Percent

unicolor, SEBA, Thesaurus, in, 76, tab. 27, fig. 10.

Holocentrm unicolor, BLOCK & SCHNEIDER, Syst. Ichth., 322, 1801.

Plectropoma ephippium, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 408, 1828, locality

unknown; found among fishes from Java bought in Amsterdam.

Hypopleclrus maculiferus, POEY, Ann. Lye. Nat. Hist. N. Y., x, 78, pi. 1, x, 2, 1871, Havana.
Serranus unicolor, BOULENGER, Cat., i, 299.

1580a. HYPOPLECTRUS UNICOLOR PUELLA (Cuvier & Valenciennes).

Plectropoma puella, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 405, pi. 37, 1828, Martinique;

GUNTHER, Cat., i, 165, 1859.

Hypoplectrus puella, POEY, Synopsis, 290, 1868; JORDAN & EIGENMANN, I. c., 383.

1580b. HYPOPLECTRUS UNICOLOR VITULINUS (Poey).

Plectropoma vitulinum, POEY, Memorias, i, 68, 1851, Havana.

Hypopleclrus vitulinus, POEY, Enumeratio, 23, 1875.

1580c. HYPOPLECTRUS UNICOLOR PINNIVARIUS (Poey).

Hypopleclrus pinnivarius, POEY, Synopsis, 291, 1868, Havana.

1580d. HYPOPLECTRUS UNICOLOR GUTTAVARIUS (Poey).

Plectropoma gultavarium, POEY, Memorias, i, 70, 1851, Havana; G(JNTHER, Cat., i, 166, 1859.

Pleclropoma melanorhina, GUICHENOT, Poissons, in Ramon de la Sagra, Hist. Cuba, 18, pi. 1, fig. 1,

1855, Havana.

Hypopleclrue gultavarius, POEY, Synopsis, 291, 1868.

1580e. HYPOPLECTRUS UNICOLOR GUMMIGUTTA (Poey).

Plectropoma gummigulta, POEY, Memorias, i, 70, 1851, Havana; GUNTHER, Cat., i, 166, 1859.

Hypopleclrus gummigulta, POEY, Synopsis, 290, 1868.

1580f. HYPOPLECTRUS UNICOLOR CROCOTUS (Cope).

Plectropoma crocola,* COPE, Trans. Am. Phil. Soc. Phila., xiv, 1871, 466, St. Martins, "West

Indies. (Coll. Dr. B. E. Van Rijgersma.)

Hypoplectrus crocotus, JORDAN & EIGENMANN, /. c., 386, 1890.

*The following is the description of Hypoplectrus crocotus (Cope):
" Form gibbous; depth 2.2 in

length without caudal; length of head 3 times in same. Eye 3% in head (including spine).
Anterior rays of soft dorsal little more elevated than last ray of spinous fin. Radii D. X, 15;
A. Ill, 7. Ventrals to anal; pectoral to first soft ray of anal; caudal moderately emarginate.
Front concave in profile; muzzle a little longer than an orbit's diameter. Eight equal teeth on
the lower limb of the preoperculum; end of maxillary to line of posterior margin of pupil.
Scales 12-81-32. Length 4 5 inches. Color saffron yellow, becoming orange on the caudal,

anal, and vertical fins; dorsal region becoming brownish anteriorly; a narrow band from front

of orbit posteriorly on cheek, and some small blue spots on side of muzzle; a narrow blue line

along upper edge of preoperculum; two faint vertical lines on operculum; dorsal and pectoral
fins and jaws saffron yellow. This brilliant species was found at St. Martins, W. I., by Dr.
li. E. van Rijgersma." (Cope.) The type specimen is no longer to be found in the collection of
the Academy at Philadelphia.
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1580g. HYPOPLECTRUS UNICOLOR ABERRANS (Poey).

Hypoplectnis alerrans, POEY, Synopsis, 291, 1868, Havana.

1580h. HYPOPLECTRUS UNICOLOR ACCENSUS (Poey).

Plectrnponiaiu-censHni, POKY, Memorias, i, 72, 1851, Havana.
Hi/poplectnis accensu*, POKY, Synopsis, 290, 1868.

15801. HYPOPLECTRUS UNICOLOR AFFINIS (Poey).

Plectropoma affine, POEY, Memorias, n, 427, 18G1, Havana.

POEY, Enumeratio, 24, 1875.

1580J. HYPOPLECTRUS UNICOLOR CHLORURUS (Cuvier & Valenciennes).

Pleclroptmtd cMornrnm, CUVIER & VALENClENNF.s, Hist Nat. Poiss., n, 406, 1828, Martinique:
GATHER. Cat., i, 1G7.

Hypoplectrus chlorurus, POEV, Synopsis, 290, 1868.

Serranus chlorurus, JORDAN & GILBERT, Synopsis, 537, 1883.

1580k. HYPOPLECTRUS UNICOLOR NIGRICANS (Poey).

Plectropoma nigricans, POEY, Momorias, I, 71, 1851, Havana.

Hypoplectrusnigricans, POEY, Synopsis, 290, 1868; JORDAN & GILBERT, Synopsis, 918, 1883.

15801. HYPOPLECTRUS UNICOLOR INDIGO (Poey).

(ANIL.)

Plectropoma indigo, POEY. Memorias, t, 69, 1851, tab. 3, fig. 1, Havana; GfiNTHER, Cat., i, 166.

Hypoplectrus indigo POEY Synopsis, 290, 1868.

1580m. HYPOPLECTRUS UNICOLOR BOVINUS (Poey).

Plectropoinn bovinum, POEY, Memorias, i, 69, 1851, Havana; GUNTHER, Cat., i, 166.

Hypoplectrus bovinus, POEY, Synopsis. 290, 1868.

1581. HYPOPLECTRUS GEMMA, Goode & Bean.

Head 2
; depth 2

; eye 4 in head. B. VII
;
D. X, 15

;
A. Ill, 7 ;

C. 9 + 8
;

P. 14
;
V. I, 5

j
scales 9-70-32. Least height of the tail contained 3 times

in the length of the head. The scales small, weakly ctenoid, about 76 in

the lateral line, 9 above it, and 29 below (elsewhere stated as 9-70-32);

lateral line following very closely the contour of the dorsal profile

throughout its entire extent. Greatest length of head 3 in distance from

the tip of snout to end of middle caudal rays. Snout 3 in head : oper-

culum to end of flap equal to snout
; upper jaw extending to vertical

from anterior margin of orbit, its length equal to half that of head
;
lower

jaw about the same length ;
armature and squamation of the opercular

bones and dentition normal. Distance of dorsal fin from snout very

slightly less than greatest height of body ; length of dorsal base equal to

distance between its origin and base of the posterior ray of anal fin, the

fourth spine longest, its length equaling that of base of anal; anal fin
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inserted below origin of second dorsal ray, the base of its last ray being
beneath that of ninth dorsal ray, its third spine very slightly longer
than the second, their diameters equal; anal higher than dorsal, its

greatest height equal to distance between base of the veutrals and origin
of anal; caudal crescent-shaped, the external rays much prolonged,
especially those of the upper lobe, which are twice as long as the middle
caudal rays ;

distance of pectorals from snout equal to height of body at

ventrals, their length equal to that of the superior caudal lobe; when
extended horizontally these fins reach to vertical from insertion of first

anal ray ;
distance of ventrals from snout equal to half standard body

length ; ventrals extending to insertion of anal, and equal in length to

the rays of the lower caudal lobe. Color in alcohol, dull purple; in life,

probably deep purple, with cloudings of lighter color; fins in alcohol

colorless, in life probably pearly ;
external rays of the caudal correspond-

ing in hue with the deeper portions of the body color. Florida Keys ;

known from one specimen from Garden Key ;
whether variable in color is

of course, not known, (gemma, a jewel.)

Hypopledrus gemma, GOODE & BEAN, Proc. U. S. Nat. Mus., 1882, 428, Garden Key, Florida,

(Type, No. 3422) ;
JORDAN & EIGENMANN, I. c., 386, 1890.

508. PARALABRAX, Girard.

(CABRILLAS VERDKS.)

Paralabraz, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 131, (nebulifer).

Atracloperca, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 165, (dathratus).

Gonioperca, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 80, (albomaculatus).

Body robust, covered with small ctenoid scales. Mouth large, with

small lateral canines and no depressible teeth. The smooth area on the

top of the cranium is very short and small, not extending much behind

the orbits. The long and low supraoccipital crest extending well forward

to a line connecting the postfrontal processes. Ventral fins, as in Serranus

and EpinepJielus, inserted behind the axil of the pectoral. Caudal fin

always lunate
;
some of the anterior dorsal spines considerably elevated.

Dorsal rays usually X, 14; anal III, 7. The known species of Paraldbrax

are confined to the coasts of tropical America, where they are important
food-fishes, (napd, near; Lribrax, /la/3pa, the sea bass or Bobalo of Europe,
Dicentrarchus Idbrax.)

a. Interorbital area more or less scaly, the scales extending forward at least to the middle of

pupil ;
third dorsal spine longer than fourth

; gill rakers x + 14 to 17
; preorbital

broad, as broad as eye in adult
;
some of the serrse on lower limb of preorbital hooked

forward.

b. Scales on top of head extending forward as far as front of eyes ;
no round dark spots

anywhere except on cheeks and preorbital region ;
lower jaw projecting ; eye mod-

erate, shorter than snout, about 5% in head
;
mouth large, the maxillary 2| in head,

rather narrower than the preorbital; first two dorsal spines short, the third very long,

three times second and nearly 2 in head
;
caudal slightly lunate

;
second anal spine

as long as third and much stouter
;
color greenish, with irregular pale and dark

mottling and traces of dark oblique cross bars ; preorbital, suborbital, and cheeks

profusely marked with round orange spots ;
a dark streak downward and backward

from eye. NEBULIFER 1582.
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\>\>. Scales on top of head extending forward only to middle of eyes ; head and sides of body
everywhore covered with dark orange spots ; gill rakers short and thick, x + 12, the

longest 2% in eye ; body moderately elongate ;
lower jaw projecting, but less so

than in /'. iiilitilifer; maxillary reaching middle of eye, 2| in head, scales quite

rough. Second dorsal spine short, not half the third, which is If In head, the

fourth scarcely shorter
;
second anal spine shorter than third

;
caudal slightly con-

cave
;
color olive brown, thickly covered everywhere above with dark hexagonal

or roundish spots, so close together as to leave the ground color appearing as reticu-

lations around them
; these spots are more or less confluent on the back, and are

most distinct, and tinged with orange on sides of head, on branchiostegals, and on
base of pectorals; about seven dusky cross bars along the sides, in which the spots

are deeper in color and more confluent; a bluish stripe from eye across cheeks;
soft dorsal and caudal with bronze spots. MACULATOFASCIATUS, 1583.

na. Interorbital area chiefly naked, the scales on top of head beginning more or less behind

the pupil ; gill rakers x + 17 to 22
;
third dorsal spine scarcely longer than fourth.

c. Preorbital rather broad, more than three-fourths width of eye ;
sides of back with large

white spots ;
fourth dorsal spine usually higher than third, so that the posterior

margin of the dorsal fin is deeply concave
;
snout 3Jin head

;
the scales beginning

opposite last part of pupil ; gill rakers shortish, 9 + 19
;
first dorsal spine short

;

second one-third longer ;
third more than three times second

;
fourth about the

same
;
anal .spines short

;
caudal lunate

;
color dark above, abruptly pale below

;

a large, dark, oblique dash below eye, covering most of cheek
;
a row of five

oblong, horizontal white blotches just below lateral line
;

caudal dusky, its central

and posterior part pale ;
anal and ventral black

; pectoral pale ; spinous dorsal

dusky at base ; soft dorsal mottled. HUMERALIS, 1584.

cr. Preorbital narrow, not two-thirds width of eye ; body well compressed ;
snout pointed;

preorbital narrow, not so broad as maxillary, less than half width of eye ;' gill

rakers rather long, x -f- 20
; third, fourth, and fifth dorsal spines about equal,

the third twice the second, 2 in head; second anal spine longer than third
;
caudal

fin slightly lunate
;

color grayish green, with obscure broad dusky streaks and

bars
;
sides often shaded and mottled with bluish and greenish, but usually with-

out distinct spots ;
a broad, dark, longitudinal shade along axis of body ; belly

plain silvery gray. CLATHRATUS, 1585.

1582. PABALABRAX NEBULIFEB (Girard).

(JOHNNY VERDE.)

Head 2* in length ; depth 3* to 3|. D. X, 14
;
A. Ill, 7; scales 16-110 to

120-33, pores 72 to 86; about 32 scales from dorsal to occiput. Body rather

elongate; lower jaw projecting; eye moderate, shorter than snout, about

5J in head
; gill rakers half orbit, 8+ 14 to 17

j preorbital broad, as broad

as eye in adult
;
some of the serrse on lower limb of preorbital hooked

forward
;
scales on top of head extending forward as far as front of eyes ;

no round dark spots anywhere except on cheeks and preorbital region ;

interorbital nearly flat
;
mouth large, the maxillary extending to below

pupil, 2f in head, rather narrower than the preorbital ;
first two dorsal

spines short, the third very long, three times second and nearly 2 in head;

soft dorsal rather low
;
caudal slightly lunate; second anal spine as long

as third and much stouter; pectorals moderate, 1| to If in head; ventrals

2 to 2|. Color greenish, with irregular pale and dark mottling and traces

of dark oblique cross bars
;
the colors faint as if faded ;

fins dusky, mot-

tled; preorbital, suborbital, and cheeks profusely marked with round

orange spots ;
a dark streak downward and backward from eye ;

lower

side of head salmon color; lower side of tail with wavy whitish streaks.
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Southern California from Monterey to Magdalena Bay ; generally common
in shallow water; a food-fish of excellent quality. Length about 18

inches. Here described from San Diego specimens, (nebula, cloud; fero,

I bear.)

Labrax nebuli/er, GIRARD, Proc. Ac. Nat. Sci. Phila., 1854, 142, Monterey.
Paralabrax nebulifer, GIRARD, Proc. Ac. Nat. Sci. Phila., 1856, 132; GIRARD, U. S. Pac. R. R.

Surv., 33, pi. xu, fig. 1, 1858; GUNTHER, Cat., i, 62, 1859; JORDAN & EIGENMANN, 7. c.,

388, 1890.

Serranus nebulifer, STEINDACHNER, Ichth. Beitrage, in, 1, 1875; JORDAN & GILBERT, Proc. U. S.

Nat. Mus., 1880, 456; BOULENGER, Cat., i, 280.

1583. PARALABRAX MACULATOFASCIATUS (Steindachner).

(SPOTTED CABRILLA.)

Head 2| to 3; depth 3. D. X, 13 or 14; A. Ill, 7; scales 17-92 to

120-35, pores 66 to 80; about 35 small scales from dorsal to occiput.

Body moderately elongate; lower jaw projecting, but less so than in P.

nebulifer ; eye small, 5 to 6 in head, shorter than snout
;
interorbital gently

convex; maxillary narrow, its width about half eye; preorbital wide,
wider than eye. Top of head scaled on median line to front of pupil,

naked on sides. Scales quite rough ;
scales on top ofhead extending forward

only to middle of eyes. Gill rakers f in orbit, 6 -f- 13, the longest 2 in eye.

Second dorsal spine short, not half the third, which is If in head, the fourth

scarcely shorter; second anal spine shorter than third; pectoral moderate,

H in head; ventrals If; caudal slightly concave. Color olive brown,

thickly covered everywhere above with dark hexagonal or roundish spots,

so close together as to leave the ground color appearing as reticulations

around them
;
these spots are more or less confluent on the back, and are

most distinct, and tinged with orange on sides of head, on branchiostegals,

and on base of pectorals; about 7 dusky cross bars along the sides, in

which the spots are deeper in color and more confluent; a bluish stripe

from eye across cheeks; lower parts yellow; soft dorsal and caudal with

bronze spots. Length about 18 inches. Lower California!! fauna, San

Pedro to Mazatlan
; everywhere common in sandy bays ;

a good food-fish.

Here described from specimens from San Diego, (maculatus, spotted;

fasciatus, banded.)

Serranus maculatofasciatus, STEINDACHNER, Ichth. Notizen, vn, 5, 1868, Mazatlan; JORDAN &

GILBERT, Proc. U. S. Nat. Mus., 1881, 46; JORDAN & GILBERT, Synopsis, 536, 1883; EVERMANN

& JENKINS, Proc. U. S. Nat. Mus., 1891, 142; BOULENGER, Cat.,i, 281.

Serranus acanthophorus, BOCOURT, Ann. Sci. Nat., x, 1870, 223, west coast of Mexico. (Coll.

Bocourt.)

Paralabrax maculatofasciatus, JORDAN & EIGENMANN, I. c., 388, 1890.

1584. PARALABRAX HUMERALIS (Cuvier & Valenciennes).

Head 2f to 3i in length ; depth 3 to 4. D. X, 14
;
A. Ill, 7; scales 13

to 18-85 to 100-32, pores 64 to 70
;
about 32 scales before dorsal. Body

robust; canines small; snout 3 in head; eye5|; least width of preor-

bital 6 in head; interorbital gently convex; the scales usually beginning
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opposite last part of pupil; maxillary 2 in bead; nostrils small, sub-

equal ; gill rakers 9 + 19; first dorsal spine short, second \ longer, tbird

more than 3 times second, fourtb still longer (in specimens examined by
us 2 to 2f in bead, not longer than tbird iu other specimens, according
to authors), the fin thus very deeply notched; anal spines short, the
second about equal to third, 43 in head; caudal lunate; pectoral \\ to If
in bead, the middle rays longest. Color in alcohol : Dark above, abruptly

pale below ;
a large, dark, oblique dash below eye covering most of

cheek
;
a row of 5 oblong, horizontal, white blotches just below lateral

line, first and second largest, about as long as eye, a single one as large
as third blotch above this row below the second to fourth rays of soft

dorsal; caudal dusky, its central and posterior part pale; anal and ven-
tral black

; pectoral pale ; spinous dorsal dusky at base; soft dorsal mot-
tled with dark. Young (humeralis) with rather faint, dark bars and round,

pale spots 011 head and ventral fins. Length 2 to 3 feet. Pacific Coast of

South America from Panama to Juan Fernandez. According to Dr. Stein-

dachner this handsome species is quite common in the deep channels sep-

arating the Galapagos Islands from each other. Here described from No.

10222, M. C. Z., 2 feet long, from Indefatigable Island, representing the

form called albomaculatus, of which humeralis is regarded by Dr. Bouleuger
as the young, (humeralis, pertaining to the shoulder.)

Serranns humeralis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 246, 1828, Chili; GUNTHER,

Cat., i, 104, 1859; BOULENGER, Cat., i, 278.

Serranus semifasciatns (Guichenot), GAY, Hist. Chile, n, 151, pi. 1, bis. fig. 2, 1847, Juan Fer-

nandez.

Percichthys godejfroyi, GfJNTHER, Journ. Mus. Godeffroy, i, n, 2, 1873, 97, Iquique, Peru.

Serranus albomaculalus, JENYNS, Zool Beagle, Fishes, 3, pi. 2, 1840, Galapagos Archipelago;

GUNTHER, Cat., i, 105, 1859; STEINDACHNER, Ichth. Beitriige, iv, 4, 1875, pi. 1, fig. 2.

Paralabrax albomaculalus, JORDAN & BOLLMAN, Proc. U. S. Nat. Mus., 1889, 181; JORDAN & EIGEN-

MANN, I. c., 389, 1890.

Paralabrax humeralis, JORDAN & EIGENMANN, I. c., 389.

1585. PARALABRAX CLATHRATUS (Ginird)

(CABRILLA ;
ROCK BASS.)

Head 3; depth 3. D. X, 14; A III, 7; scales 14-90 to 100-30, 68 to 75

pores. Caudal slightly lunate, not forked; body elongate, more com-

pressed than in related species ;
snout pointed ; eye If in snout, 4| in

head. Top of head mostly naked
;
a few scales on median line behind

pupil ; preorbital narrow, not so broad as maxillary, less than half width

of eye ; maxillary 2? in head, broad at top ; gill rakers rather long, x + 20

to 24; third, fourth, and fifth dorsal spines about equal, the third twice

the second, 2 in head; second anal spine longer than third; pectoral

long, 1* in head; ventrals If; caudal fin slightly lunate. Color grayish

green, with obscure, broad, dusky streaks and bars, which form reticula-

tions on the sides; sides often shaded and mottled with bluish and green-

ish, but usually without distinct spots; a broad, dark, longitudinal shade

near axis of body ; belly plain silvery gray. Coast of southern California,

from San Francisco to the Cerros Islands
;
the most common species of



1198 Bulletin 47, United States National Museum.

Paralabrax on the California Coast; an excellent food-fish, reaching a

weight of nearly five pounds and length of 18 inches. Here described

from San Diego specimens, (clathratus, latticed, from the lattice-like

markings, from /cA##pov, a bar.)

Labrax clathratus, GIEARD, Proc. Ac. Nat. Sci. Phila., 1854, 143, San Diego.
Paralabrax clathratus, GIRAKD, Proc. Ac. Nat. Sci. Phila., 131, 1856; GIRARD, Pac. R. R. Survey,

34, 1858, pi. xn, fig. 5; GUNTHER, Cat., i, 63, 1859.

Atractoperca clathrata, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 164.

Serranus clathratus, STEINDACIINER, Ichth. Beitrage, in, 1, 1875; JORDAN & GILBERT, Proc. U. S.

Nat. Mus., 456, 1880; JORDAN & GILBERT, Synopsis, 535, 1883; BOULENGER, Cat., i, 279.

Paralabrax clathratus, JORDAN & EIGENMANN, I. c., 390, 1890.

509. CENTROPRISTES, Cuvier.

(BLACK SEA BASS.)

Centropristes, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 36, 1829, (nigricans).

Cenfropristis, CUVIER, Regne Animal, Ed. n, 2, 145, 1829 (nigricans).

Triloburus, GILL, Cat. Fish. East. Coast U. S., 30, 1861, (name only; trifurca).

Body robust, somewhat compressed, covered with rather large ctenoid

scales. Mouth large, formed as in Serranus and Paralabrax, the canines

small. Tongue smooth. Preopercle serrate, the lower teeth somewhat

antrorse. Gill rakers rather long and slender. Supraoccipital and parie-

tals with strong crests extending forward to between postfrontal pro-

cesses; frontals posteriorly with an angular transverse ridge in front of

supraoccipital connecting the parietal crests; posterior processes of pre-

maxillaries not reaching frontals. The characteristic smooth area on top

of cranium very short and small. Dorsal short, its rays X, 11
;
anal rays

III, 7; caudal usually 3-lobed or double concave; the canines very weak
and the top of the head naked. The ventrals as in Prionodes, close

together and inserted in advance of axil of pectoral; pectoral with 19

rays, its upper half truncate behind. The three species of Centropristes

are closely related, (/cevrpov, spine; TtpioTw, saw.)

CENTROPRISTES:

a. Dorsal spines with dermal flaps, which scarcely project beyond the tip of the spine; longest

dorsal spine less than half length of head.

b. Caudal fin more or less rounded; coloration in alcohol uniform; scales 5-50-13.

RUFUS, 1586.

bb. Caudal fin with its angles little produced, the longest ray not exserted for a distance

equal to the length of the fin; gill rakers x -f- 18; scales on cheek in more than

7 rows; dorsal spines rather strong, the middle ones rather higher than the pos-

terior, which are lower than the soft rays; highest dorsal spine 2 in head; none

of the spines filamentous; color dusky brown or black, with paler longitudinal

streaks; dorsal with oblique light and dark stripes; young with a black longi-

tudinal band, many dark cross shades, and a large black spot on last dorsal spines.

Sexes notably different, the fin rays longer in the male. STRIATUS, 1587.

666. Caudal fin with its upper and lower lobes filamentous, much produced, the middle

rays still longer, length of longest ray in the adult 2 in body; gill rakers about

x + 12; scales on cheek in 7 rows; color grayish, each side with 3 longitudinal

rows of quadrate black blotches, the upper series obscure, the second from eye

below the lateral line to caudal quite distinct, the third series composed of

shorter spots on a level with the lower half of the pectorals; some jet-black
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spots about opercle and above axil; dorsal with a series of jet-black spots along
its base; caudal with the middle rays black at their tips, tho outer pale; jet-
black spots on middle rays. OCYURUS, 1588.

TniLonriu's (rpci?, three; Ao/86?, lobe; ovpa, tail):

on. Dorsal spines, or Pome of them, tipped with fleshy filaments, which project considerably

beyond the tip of tho spine; longest dorsal spino about half length of head; caudal
lobes more or less produced.

c. Body rather elongate, little compressed, the anterior profile nearly straight; eye large,
as long as snout, about 4 in head; month large, the lower jaw projecting; 10 rows
of scales on cheek; dorsal spines slender, graduated rapidly to tho third or fourth,
thence decreasing to the last; fourth dorsal spine 2 in head; color olive gray;
sides with about 7 broad, diffuse, brown bars extending from back obliquely for-

ward to level of pectorals; a largo black spot on membrane of last dorsal spines;
dorsal filaments scarlet; caudal with irregular cross rows of round brownish spots;
other fins similarly marked. Sexes little different. PHILADELPHICUS, 1589.

Subgenus CENTROPRISTES.

1586. CENTROPRISTES RUFUS, Cuvier & Valenciennes.

This species resembles very closely Centropristes striatus in all respects, the

only difference that we can detect being that the caudal fin is quite regu-

larly rounded instead of trilobate. Fourth dorsal spine longest, 2 in

head. Scales 5-50-13. Eye 4 in head. Pectorals extending beyond
ventrals, li in head. Color uniform dark in alcohol. Known only
from the original types, two specimens in fair condition, from Martin-

ique, in the museum at Paris. The species is a doubtful one and its

characters need verification, (rufus, reddish.)

Cenlropristes rufus, OUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 47, 1829, Martinique. (Coll.

Plee.)

1587. CENTROPRISTES STRIATUS* (Linnseus).

(BLACK SEA BASS; BLACKFISH; TALLY-WAG
; HANNAHILL; BLACK WILL; BLACK HARRY.)

Head 2| ; depth 2 to 3. D. X, 11
;
A. Ill, 7

;
scales 5-55 to 60-16 to 20,

pores 50 to 55. Body robust, the back somewhat elevated anteriorly ;

head large, thick, little compressed ; top of head naked
; eye large, nearly

5 in head: mouth oblique, low, rather large; lower jaw projecting; max-

illary broad, 2 in head; teeth in broad bands, the canines small, none

of the teeth movable; gill rakers long, about x-f-18 developed ;
scales on

cheek in about 11 rows
; posterior border of preopercle finely serrate, the

angle and lower border with larger teeth, some of them turned forward
;

maxillary slipping anteriorly under the edge of the preorbital, which is

as broad as the eye ;
dorsal spines rather strong, the middle ones rather

higher than the posterior, which are lower than the soft rays ; highest

dorsal spine 2 in head; none of the spines filamentous, but provided
with short, lateral dermal flaps ; pectorals very long, li in head

;
ven-

trals scarcely shorter
;

anal spines graduated ;
caudal slightly double

*Dr. Holbrook has maintained that the northern form of this fish (striaii<*fun-ns
is distinct from the southern atrariw. The northern form (slriatm) is said to have the air bladder

simple and the pectoral fin as long as the ventrals. In tho southern fish (alrariw), the air

bladder is sacculated and the pectoral longer than the ventral. We do not find that these

differences exist.
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concave, with its angles little produced, the longest ray not exserted for

a distance equal to the length of the fin. Color dusky brown or black,
more or less mottled, and with paler longitudinal streaks along the rows
of scales

;
dorsal with several series of elongate whitish spots forming

oblique light stripes; other fins dusky, mottled; young with a black

longitudinal band, which later breaks up, forming dark cross shades; a

large black spot on last dorsal spines. Sexes notably different, the fin

rays longer in the male, which approaches the male of Centropristes ocyu-

rus. Pyloric cceca 4 to 7. Length 18 inches. Atlantic Coast of United

States, Cape Ann to northern Florida; common northward; one of the

common food-fishes of our Atlantic Coast, reaching a weight of about 3

pounds ;
its flesh excellent, (striatus, striped.)

Labrus slriatus, LINNAEUS, Syst. Nat., Ed. x, 1758, 285, "America," (description very brief, but

not to be referred to any other fish).

Perca atraria, LINN^US, Syst. Nat., Ed. xn, 485, 1766, Carolina. (Coll. Dr. Garden.)

Blackfish, SCHOPF, Schriften der Naturforsch. Freunde, Berlin, vin, 164, 1788, New York.
Perca furva, WALBAUM, Artedi Piscium, 336, 1792, New York (after Blackfish of SCIIOPF).

Cori/phcena nigrescens, BLOCH & SCHNEIDER, Syst. Ichth., 297, 1801, New York.

Lutjanus trilobus, LACEPEDE, Hist. Nat. Poiss., iv, 246, 1802, locality unknown.
Perca varia, MITCHILL, Report Fishes N. Y., 415, pi. 3, fig. 6, 1815, New York.

Cenlroprisles nigricans, CUVIEU & VALENCIENNES, Hist. Nat. Poiss., in, 37, pi. 44, 1829, New York.
Serranus nigrescens, JORDAN & GILBERT, Synopsis, 917, 1883.

Centroprislis alrarius, GUNTHER, Cat., i, 86, 1859; HOLBEOOK, Ichth. S.Carolina, 42, 1860; BOULEN-

GER, Cat., i, 303.

Serranus alrarius, JORDAN & GILBERT, Synopsis, 533, 1883; JORDAN & SWAIN, Proc. U.S. Nat. Mus.,

231, 1884.

Serranusfurvus, JORDAN, Proc. U. S. Nat. Mus., 546, 1884.

Centropristis striatus, JORDAN & EIGENMANN, I. c., 391, plate 64, 1890.

1588. CENTROPRISTES OCYURUS (Jordan & Evermann).

Head 2f ; depth 3. D. X, 11
;
A. Ill, 7

;
scales 5 or 6-50-14. Dorsal

spines not filamentous, the longest 2 in head
; pectorals If in head,

reaching a little past tips of ventrals. Scales on cheeks little larger

than in C. striatus, in about 7 rows. Serra3 of preopercle smaller than in

C. striatus. Gill rakers shorter and farther apart than in Centropristes

striatus, only 11 or 12 developed. Color pale olive, somewhat darker on

the back
;
each side with 3 longitudinal rows of quadrate black blotches

;

the uppermost series obscure, along base of dorsal fin
;
the second dis-

tinct, and placed just below lateral line, the three anterior blotches of

this series somewhat confluent; the lower series very distinct jet black,

and not confluent, placed along side of belly, on the level of the axil

of the pectoral. The blotches in each series correspond in position to

those in the other series, so that, with dusky shades extending from

one to another, they form about 7 dusky cross bands
;
some dark inky

spots on opercle and above base of pectoral; opercle and preopercle

with dusky shades. Chin with some dusky ; spinous dorsal plain ;
soft

dorsal with fine oblique bars on a pale ground, 2 of the dark blotches

on body extending on its base
;
last ray with 2 or 3 dark spots. Caudal

fin with the middle rays black, the outer pale, all of them with darker

spots which become black on Jhe median rays; anal fin pale, slightly
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mottled, the tips of its rays dusky; ventrals dusky; pectorals entirely

pale ;
caudal fin with its upper and lower lobes filamentous, much pro-

duced, the middle rays still longer, exserted for a distance nearly equal
to length of head, the total length of the longest ray being half the

length of the body. Gulf of Mexico, in rather deep water
;
known from

the Snapper Banks off Pensacola. In spite of the striking differences

in color, in which this species considerably resembles the very young of

Centropristcs striatiis, the details of form and structure are almost identi-

cal in the two species, the most notable difference being in the gill rakers.

Here described from the type, 10 inches in length, (w/cw^, swift
; ovpd,

tail.)

Serram<s trifurcus, JORDAN & GILBERT, Synopsis, 534, 1883; not Perca Irifnrca, LINNAEUS.

Scrraint* oeyiirug, JORDAN & EVERMANN, Proc. U. S. Nat, Mus., 468, 1886, Snapper Banks off

Pensacola. (Type, No. 37997. Coll. Silas Stearns.)

Centropristi* oct/nrw>, JORDAN & EIGENMANN, Z. c., 392, 1890.

Subgenus TRILOBURUS, Gill.

1589. CENTROPRISTES PHILADELPHICUS (Linnaeus).

(ROCK SEA BASS.)

Head 2f to 2*
; depth 3J- to 3f . D. X, 11

;
A. Ill, 7

;
P. 17; C. 18

;
scales

5-52 to 55, 15 pores. Maxillary reaching posterior margin of pupil, 2

in head
;
mandibular band of teeth becoming a single series laterally ;

a

few inner teeth in the front of each jaw enlarged; lower jaw with the

inner series laterally and the outer series anteriorly of enlarged conical

teeth, the lateral teeth but little larger than those in front; outer series

of upper jaw much enlarged, becoming smaller laterally, those in front

larger than any in lower jaw ; patch on vomer crescent-shaped ;
on pala-

tines long and narrow. Head naked forward from occiput, including
suborbital ring, snout, preorbital, top of head, maxillary, and lower jaw;
scales on cheeks small, in 9 to 11 very regular oblique series

;
scales on

opercles as large as those on body, in 8 or 9 oblique series, those on the flap

again smaller; least interorbital width about * diameter of eye, which is

4f in head; serrse on and below preopercular angle slightly enlarged and

more distant than those above; subopercle and interopercle finely, evenly
serrate. Gill rakers length of eye, 3 -f- 10 in number. First 2 dorsal

spines short, the third and fourth nearly equal, the fourth or nearly

head; the last spines are then much shortened, forming a notch, the last

spine 3g in head, f the ray following; membrane deeply incised between

the spines, the upper angles produced beyond the spines in long, narrow

filaments, very variable in length, usually less than diameter of orbit;

the spines themselves are acute
;

* the structure of the dorsal thus does

not differ from that of Centropristes striatus, which has also a trifurcate

tail. Caudal with the upper and middle rays much produced and nearly

equal, the lower lobe but little lengthened ;
median rays nearly as long

as head ($ to H), the lower rays about head. A young specimen, 5

*Not at all filamentous, as figured by Holbrook (Ichth. S. C., pi. 7, fig. I).

F. N, A; 77
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inches long, has caudal nearly evenly convex behind, with the upper

rays only slightly projecting. Anal spines short, graduated, the second

the strongest, the third slightly longer, about i head; longest rays

nearly | head; middle ventral rays longest, not nearly reaching vent,

f head; pectoral subtruncate, reaching vent, If in head. Scales very

strongly ctenoid, running well up on caudal fin and on membranes
of soft dorsal, anal, and ventrals. Color in life : Olivaceous above,
whitish below; 7 broad brown bars from back obliquely forward to

level of middle of pectorals, these almost obsolete along lateral line
;

the color of the bars is not intense and is formed by shadings along
the base and margins of the scales

;
the anterior bar crosses the nape

and is very indistinct; snout and upper part of head with numerous
brownish-red spots and lines, 3 or 4 of these parallel and running from

eye to snout, the interspace usually light blue; upper lip reddish brown
;

tip of lower jaw broadly purplish ;
a dark blotch on opercle anteriorly

and sometimes a small, dark spot behind eye ; lining of opercle and

throat lemon yellow; a large jet-black blotch behind pseudobranchiae;

spinous dorsal translucent, with indistinct whitish and dusky longitu-
dinal streaks

;
a large blackish blotch on membrane of last spines imme-

diately above fourth vertical bar of sides
;
some dark spots on the spines

form 2 irregular lengthwise series
;
dorsal filaments bright scarlet, the

fin usually with light-bluish shading; soft dorsal with a series of bluish-

white spots near margin (1 between each 2 rays), 1 or more incomplete
series above and below this

;
the fin is margined with reddish brown,

and has usually several series of reddish-brown spots, these most numer-

ous posteriorly; some irregular olive-brown spots toward base; a small

black spot on base of membrane between eighth and ninth and 1 between

tenth and eleventh rays, the former frequently absent
;
caudal translu-

cent, with irregular cross series of round brownish-red spots, the space
between them often with bluish-white spots; the fin margined above

with brownish red; lower lobe whitish, unspotted; anal white, with a

median sulphur-yellow streak and a terminal dark bar; ventrals whit-

ish, with dusky areas, often uniform blackish
; pectorals translucent

;

peritoneum silvery. Sexes similar. Rocky shores of South Carolina, in

rather deep water; not yet seen elsewhere, but not rare at Charleston,

where the specimen, 9 inches long, above described, was taken by Dr.

Gilbert. (Philadelphicus, from the city of Philadelphia, where the species

is not found.)

Perca philadelphica, LINN^US, Syst. Nat., Ed. x, 1758, 291, America.

Perca trifurca, LINNAEUS, Syst. Nat., Ed. xn, 489, 1766, Carolina. (Coll. Dr. Garden.)

Lutjanus tridens, LACEPEDE, Hist. Nat. Poiss., iv, 246, 1802, Carolina.

Centropristis tridetts, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 43, 1829.

Centropristis trifurcus, HOLBROOK, Ichth. S. Carolina, 49, pi. 7, fig. 1, 1860.

Anthias trifurcus, GUNTHER, Cat., I, 91, 1859.

Serranus philadelphicus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 600.

Serranus trifurcus, JORDAN & GILBERT, Synopsis, 534, 1883.

Ceriropristis philadelphicus, JORDAN & EIGENMANN, I. c., 393, 1890.

Centropristes trifurca, BOULENGER, Cat., I, 304.
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510. DIPLECTRUM, Holbrook.

(SQUIRREL-FISHES.)

,, HOLBROOK, Ichthyology of South Carolina, Ed. 1, 32, 1850, (j.wicnlm-ix

/////)(</, GILL, Proc. Ac. Nat. Sri. I'hihi., 1802, 230, (biviltatus
=--- radial ix, and other species;

restrict-, d to biriltatns by JORDAN & GILBERT, Synopsis, 535).

/'.mix IY.O/MS, BLKEKEU, Verh. Akad. Amst., xiv, 1873, 6, (hasselti).

This genus is very close to Prionodes, from which it differs chiefly in

the armature of the preopercle, which is provided in the adult with 1

or 2 clusters of strong, straight, divergent spines. Smooth area on top
of head, as in Serranus, large, extending backward to a line connecting
borders of preopercle; the supraoccipital and parietal crests very short;

preorbilal broad ; maxillary widest before its tip ; profile of snout rounded
;

pectoral unsymmetrically rounded, its upper rays longest; ventrals

inserted* somewhat before axil of pectoral; dorsal spines slender, none

of them much elevated
;
soft dorsal short, the rays X, 12

;
anal rays III, 7

;

caudal lunate. Species all American, of small size and bright colors.

((U'Cjtwo; TT^TfKrpov, spur.)

HALIPERCA (aAs, sea; irepur), perch):

a. Preopercle with a siuglo center of divergence of the spinules about its angle (in the adult

as well as in the young).

b. Gill rakers very long, slender, and numerous, about 25 below angle of arch; scales on

cheek in 7 or 8 rows; preopcrcnlar process narrow and truncate, its width about %
head; no black within gill cover; a pale-blue streak below orbit; about 18 scales

before dorsal; head with opercular flap about 3 in body. SCIURUS, 1590.

bb. Gill rakers moderate, about 10 below angle of arch; spines on produced portion of pre-

opercle numerous, 8 to 20 in number; outline of the spinous dorsal fin somewhat con-

vex, so that the fin is more deeply notched than in Diplectrum formosum; jaws equal;

vertex naked; operclo black within.

c. Scales on cheeks small and regularly placed, in about 10 rows; 22 scales before dorsal;

head short, with opercular flap about 3 in body; width of preopercular process 4%
to 5 in head, its posterior edge rounded; gill rakers x + 10, ghort and slender,

well separated; region above the large eye prominent; snout short, bluntish;

cheeks with 10 rows of scales; these regularly placed; seme on preopercle much

produced in the adult, short in the young; upper lobe of caudal little produced.

Color light brown above, dull yellowish below; the scales on sides each with a

silvery center; irregular, vague, dark cross bars, broader than the interspaces; a

black bar at bafe of caudal; usually no blue lines or white areas on head; soft

dorsal with bright-blue spots, each surrounded by a dark-blue ring; caudal with

bars of similar spots; young with 2 black longitudinal stripes, the lower forming

a spot at base of caudal. RADIALE, 1591.

cc. Scales on cheek large, irregular, in 5 or G rows; head larger; soft dorsal pale below,

mottled above, without distinct blue spots; 15 to 17 scales before dorsal.

d. IK-ad moderate, 2% in total length, with opercular flap; width of preopercular pro-

cess 14 head, its posterior edge truncated; upper edge of preopercle nearer tip of

opercular flap than snout; brownish, with numerous traces of vague, dark cross

bars; a very distinct black caudal spot; snout with 4 or 5 pale blotches; a palo

streak from below eye across preopercular angle; no black at base of soft dorsal,

the fin with very faint traces of blue spots. MACROPOMA, 1592.

dd. Head very large, 2% to 2% in total length (with opercular flap); upper angle of

preopercle midway between tip of snout and tip of opercular flap; preopercu-

lar process very broad; soft dorsal dark at base. Eritvri.KCTKr.M, 1593.

*
Essentially as in Centropristes, not as in Serranus, in which these species are placed by Dr.

Boulengcr.
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DIPLECTRUM:

aa. Preopercle with 2 clusters of divergent spines, the one at the angle, the other higher

(the two fascicles well separated in the adult, but smaller and coalescent in the young).
e. Head and body marked with many interrupted blue lines; preorbital broad, more than

twice the width of maxillary; lower half of preopercle with strong, straight

spines diverging from two centers; gill rakers short and small, x -f 14; 11 rows of

scales on checks; caudal deeply lunate, the upper lobe the longer, sometimes end-

ing in a long filament. Color brownish, silvery below; sides with 7 or 8 longi-

tudinal deep-blue lines and about aa many dark cross bars, the last bar forming a

largo black blotch at upper base of caudal; young with 2 broad, dusky longitudi-

nal stripes, which become interrupted with age; 3 or 4 distinct blue stripes on

sides of top of head; 2 across preorbital, the lower forked; fins with narrow,

wavy bars of blue and pale yellow. FOBMOSUM, 1594.

Subgenus HALIPERCA, Gill.

1590. DIPLECTRUM SCIURUS, Gilbert.

Head 2f- to 3 in length; depth 3f (in specimens 5 inches long). D. X,
12

;
A. Ill, 8. Scales on cheeks small, in 7 or 8 rather regular rows. Lat-

eral line with about 52 pores, about 75 vertical rows of scales above it
;

about 18 scales before dorsal. A single rather wide cluster of spines at

angle of preopercle, much as in Diplectrum macropoma, the width of the

cluster 4i to 5 in head, in specimens 5 inches long. Upper angle of pre-

opercle nearer to end of opercular flap than tip of snout. Vertical fins

low, the height of soft dorsal length of head. Gill rakers long and

slender, about 14 -f 25. In color this species differs from its near relatives

in having no black oil the inside of gill cover, and in having a very light

blue line below the orbit
;
the snout is without spots or streaks

;
the

upper part of body is crossed with irregular dusky bars, and the soft

dorsal and caudal are marked with round yellow spots half as large as

the pupil, ocellated with blue or dusky. Known from small specimens
taken in considerable numbers, at stations 3014, 3015, 3021, 3026, and 3033,

all in shallow water in the Gulf of California. This species most resem-

bles Diplectrum macropoma, differing strongly from this and all other spe-

cies of the genus in the very numerous long and slender gill rakers,

which are $ the diameter of the eye, even in young specimens ; they are

about 25 in number on the horizontal limb of the outer arch, instead of

12 as in radiale and macropoma, or 9 as informosum. (Gilbert.) (Sciurus,

squirrel ;
the name squirrel-fish has been long applied to Diplectrum for-

mosum, perhaps from a croaking noise it makes.)

Diplectrum sciurus, GILBERT, Proc. U. S. Nat. Mus., 1891, 550, Gulf of California, Albatross

Stations, Nos. 3014, 3021, 3020, and 3033. (Coll. Albatross.)

Serranus sciurus, BOULENGER, Cat., i, 298.

1591. DIPLECTRUM RADIALE (Quoy & Gaimard).

(AOUAVINA.)

Head 3
; depth 3. D. X, 12

j
A. Ill, 7

;
scales 8-60 to 70-20, 48 to 55

pores. Scales on cheeks small and regularly placed in about 10 rows;
width of preopercular process 4| to 5 in head, its posterior edge rounded

;
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gill rakers 6 -f 13 or 14 with 4 or 5 rudimentary oiies on upper angle, slen-

der, well separated ; region above the large eye prominent ;
snout short,

bluutish, as long as eye, 4 in head
;
cheeks with about 10 rows of scales,

regularly placed, about 22 scales before dorsal; seme on preopercle

much produced in the adult, short in the young, its upper angle nearer

to end of opercular flap than tip of snout
; upper lobe of caudal little

produced; longest dorsal spine 2f in head ; anal spines feeble, graduated.
Coloration of* body light brown above, yellowish below; sides salmon

color, much shading of cherry red on head and fins in life
;
head with

greenish streaks
;
the scales on sides each with a silvery center

; irregular,

vague, dark cross bars broader than the interspaces ;
a black bar at base

of caudal; usually no blue lines or white areas on head; soft dorsal with

bright-blue spots, each surrounded by a dark-blue ring ;
caudal with bars

of similar spots ; young with 2 black longitudinal stripes, the lower form-

ing a spot at base of caudal. Both coasts of tropical America, north to

Havana and Guaymas ; very common on the coast of Brazil and in the

Gulf of California; found in shallow bays; our specimens from Guaymae,

Mazatlan, Panama, Sambaia, Rio Janeiro, and Havana, (radialis, radiant,

from the radiating preopercular spines.)

Serranus radialis, QUOY & GAIMABD, Voyage Uranie, 316, 1824, Rio Janeiro; CUVIEB & VALEN-

CIENNES, Hist. Nat. Poiss., n, 213, 1828; BOULENGER, Cat., i, 297.

Sen-anus bivittaius, CUVIEB & VALENCIENNES, Hist. Nat. Poiss., 11, 241, 1828, Martinique.

Cenlropristes ayresi,* STEINDACHNER, Ichth. Notizen, vn, 1, 18G8, pi. i, fig. 1, Santos, Brazil.

Paraserranus hasselli, BLEEKEK, Verh. Akad. Amst., xiv, 1873, No. 2, 7.

Cenfr<>iiristis radialis, GuNTHER, Cat., i, 83, 1859; STEINDACHNEB, Ichth. Beitrage, iv, G, 1875.

Jldqxrca lirittata, POEY, Synopsis, 282, 1868; POEV, Enumeratio, 22, 1875.

Diplectrum radialis, STREETS, Bull. U. S. Nat. Mus., vn, 52, 1877; JORDAN & EIGENMANN, I. c.,

398, 1890; KVERMANN & JENKINS, Proc. U. S. Nat. Mus., 1891, 142.

Centropristis bivittatus, GUNTHER, Cat., i, 82, 1859.

1592. DIPLECTRUM MACROPOMA (Gunther).

Head 3^; depth 3^. D. X, 12; A. Ill, 7; scales 5-48-14. Snout 4 in

head; eye 4. General form of body and head essentially as in D. radiale.

Produced portion of preopercle not very broad
;
its (vertical) breadth not

more than i length of head. Scales on cheeks large and irregular, in 5

or 6 rows
;
about 15 scales before dorsal

;
width of preopercular process

about i head, its posterior edge truncated
; gill rakers x -{- 10 ; longest

dorsal spine 2f in head. Coloration brownish, with numerous traces of

vague, dark cross bars; a very distinct black caudal spot ;
snout with 4

or 5 pale blotches
;
a pale streak from below eye across preopercular angle ;

no black at base of soft dorsal, the fin with very faint traces of blue spots;

caudal plain, darker toward tip : ventrals pale. Pacific Coast of tropical

America, in rather deep water, from Panama southward ;
abundant ;

here

described from specimens dredged by the Albatross, (/m/cpof, large; Trw^a,

opercle.)

*Dr. Steindachner has already noted the identity of his Centropristes ayresi from Santos, Brazil

with Diplectntm radiale. With Dr. Stoimlaclmer, wo find no difference between Atlantic and

Pacific examples of this type. Scn-mm* l>l,-itl,tlm is merely the young of this species. Specimens
sent to us from Cuba by Poey confirm this supposition, as they differ from radiale precisely as the

young differs from the adult informosum.
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Centropristis macropoma, GUNTHER, Proc. Zool. Soc. London, 1864, 145, Panama; G(JNTHER,

Fishes Central America, 409, pi. LXV, 1869.

Diplectrum macropoma, JORDAN & BOLLMAN, Proc. U. S. Nat. Mus., 1889, 157; JORDAN <fe EIGEN-

MANN,Z. c., 398, 1890.

1593. DIPLECTRUM EURTPLECTBUM, Jordan & Bollman.

Head (to end of opercular spine) 2 to 2; depth 3? to 3. D. X, 12;

A. Ill, 8
;
scales 8-50 to 55-18. Body moderately elongate, heavy through

shoulders; the back not much elevated; anterior profile convex, nearly

straight above eyes ;
mouth large, maxillary reaching posterior border of

eye, 2 in head
;
snout blunt, 3f in head

; eye large, slightly shorter than

snout, 4 in head. Interorbital space appearing slightly concave, If in eye.

Teeth as in D. radiate. Preopercular process very wide, its width 1J times

diameter of eye ; spines long and slender, 15 to 20 developed ;
the lower

angle not so strongly projecting as in D. macropoma. Opercular spine

rather sharp, embedded. Opercular flap long and well rounded at the end
;

upper end of preopercle midway between tip of snout and opercular flap.

Gill rakers rather long, stout as in other species, x -f- 12. Scales small,

rather firm, smaller than in other species, 8 or 9 rows on cheeks
;
scales

on opercle smaller than in D. radiale or D. macropoma, about 12 scales

before dorsal. Dorsal spines weak, pungent, second Ig in third, fourth

and fifth almost equal, 3i in head; first soft ray 3 in head, shorter than next

the last
; upper lobe of caudal longest, 1| to If in head, lower lobe If to If

in head ; first anal spine If in second, which is strongest and 1| in third,

latter 5 in head; soft rays showing a convex margin, the longest 3 in head
;

pectorals broad, their posterior margin truncate-concave, their length If

in head; ventrals 1 inhead. Color brownish above, as in D. radiale, become

ingmore yellowish and silvery below ;
sides with about 5 pairs of interrupted

black bars
;
a large black blotch at base of caudal

; markings on preorbi-

tal and cheeks rather indistinct ; a large black spot above preopercular

angle on opercle ; lips bluish
; spinous dorsal dusky above

;
a small pale

spot under tip of spines ;
soft dorsal plain olive, dark at base; inner rays

of caudal tipped with dusky, a few lower rays pale ; pectoral and anal

pale; ventrals dusky. This species is known from numerous specimens

dredged by the Albatross at stations 2795 and 2797, southwest of Panama,
at a depth of 33 fathoms, and at station 2805 at a depth of 51 fathoms.

The largest of these is about 7 inches long. This species and the preced-

ing, of which we have examined many specimens, are well distinguished
from Diplectrum radiale, with which Dr. Boulenger has united them. Di-

plectrum macropoma is in appearance, coloration, and in habit intermediate

between the other two, but the characters of all are well marked,

Diplectrum euryplectntm, JORDAN & BOLLMAN, Proc. U. S. Nat. Mus., 1889, 157, Pacific Ocean,
off coast of Colombia, from 8 06' 30" N., 78 51' W., and 7 57' N., 78 55' W. t 7

56' N., 79 41' 30" W., stations 2797, 2795, 2805. (Type, No. 41141. Coll. Albatross.)
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Subgenus DIPLECTRUM.

1694. DIPLECTRUM FORMOSUM (Linnseus).

(SQUIRREL-FISH; SERHANO; SAND-FISH.)

Head 3; depth 3f. D. X, 12; A. Ill, 7; scales 9-80 to 90-22, pores 54

to 60. Body elongate, the profile strongly arched above eyes ;
mouth

large, lower jaw slightly projecting; maxillary narrow, reaching middle
of eye, 2 in head; canine teeth small; eye placed high, shorter than

snout, about 5 in head
; preorbital broad, more than twice the width of

maxillary ; upper part of margin of preopercle finely serrate ; preopercle
with two clusters of divergent spines, the one at the angle, the other

higher (the two fascicles well separated in the adult, but smaller and
coalescent in the young) ;

distance from opercular flap to upper end of

preopercle \\ in rest of head
; opercular flap short and sharp ; gill rakers

moderate, x + 14 or 15
; top of head and preorbital region naked

;
smooth

area on top of cranium very convex
;
11 rows of scales on cheeks

; fins,

except caudal, scaleless; 15 scales before dorsal; dorsal spines low and

slender, the first three graduated, the rest subequal ;
caudal deeply

lunate, the upper lobe the longer, sometimes ending in a long filament
;

anal spines very weak, the third longest, \\ in eye; pectoral If in head.

Color brownish, silvery below
;
sides with 7 or 8 longitudinal blue lines,

bright blue above, pearly whitish below, and about as many dark cross

bars, the last bar forming a large black blotch at upper base of caudal
;

6 of these present, with another at base of dorsal
;
a broken median

stripe before dorsal
; stripes on head bright blue

; spinous dorsal with 2

stripes of light blue, bordered with darker, and 3 of light orange yellow ;

3 blue stripes and 4 yellow ones on soft dorsal; caudal with light-blue
reticulations around light-orange spots ;

ventrals and anal bluish white,
shaded with light yellowish ; pectoral transparent ; posterior part of

mouth tinged with yellow ;* young with 2 broad, dusky longitudinal

stripes, which become interrupted with age ;
3 or 4 distinct blue stripes

on sides and top of head
;
2 across preorbital, the lower forked

;
fins with

narrow, wavy bars of blue and pale yellow. West Indies
;
common from

Charleston south to Montevideo.! A handsome fish, common on the

* A specimen obtained by Dr. Hugh M. Smith in Biscayne Bay, Florida, in February, bud the

following life colors: Body dull light brownish above, white below, marked by 8 rather broad
dark cross bands, 3 or 4 longitudinal dark stripes, and 8 narrow blue longitudinal stripes most
distinct above where they contrast with the dark back. Head yellow, 5 or 6 narrow wavy blur

stripes on side of head below eye; head between eyes marked by 5 narrow blue cross bars run-

ning out on the nose; a dark spot at base of caudal; dorsal uniformly yellowish green, marked

by "2. median cross lines of blue, same color as the back; the blue lines posteriorly forming small

yellow ocelli; caudal same as dorsal as to color and markings; other fins white.

f We have examined specimens from Charleston, Pensacola, Key West, CaptiTa Key, Havana,

Pernambuco, and Rio Janeiro. These specimens show no evident specific differences, but the

differences due to age are somewhat considerable. The smallest hpe.-imeiis before us (2 inches

long) have a very distinct dark lateral band running from the tip of the snout and ending in a

dark spot at the upper base of caudal fin; another (paler) band runs from the upper part of eye
to base of last dorsal rays; another from above eyo along base of dorsal. These bands are

sharply defined in the young, and traces of them are usually found in all examples. In the

smallest specimens the preopercle is simply but coarsely serrate with a salient angle; in larger
ones a portion of the preopercle is prolonged backward and its spines begin to radiate. In

examples of 4 inches the spines are not yet divided into 2 fascia', but later they begin to show
radiation from 2 distinct centers. In specimens of 7% inches the 2 fascicles of spines arc dis-

tinct. In the largest, the upper lobe of the caudal is filamentous.
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South Atlantic and Gulf coasts of the United States on rocky or sandy
shores. Length about a foot, (formosus, handsome.)
Perca formosa, LINN^US, Syst. Nat, Ed. xn, 488, 1766, Carolina (Coll. Dr. Garden, ; GMELIN,

Syst. Nat.. 1322, 1788 (copied), and of the copyists; partly confused with Hiemulon plumieri,
to which species some of the early references belong.

Epinephelus striatus, BLOCK, Ichthyologia, pi. 330, 1793, Jamaica (not Anthias striatus, BLOCH,
which is really an Epinephelus.)

Sen-anus radians, QUOY & GAIMARD, Voy. de 1'Uranie, Poiss., 313, pi. 58, fig. 2, 1824, Monte-
video (?); BOULENGER, Cat., i, 295.

Serranusirradians, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 244, 1828, Montevideo.
Serranus fascicularis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 245, pi. 30, 1828, Brazil;

also ix, 431, 1833; JORDAN & GILBERT, Synopsis, 534, 1883.

Cenlroprisiis radians, GUNTHER, Cat., I, 83, 1859.

Centropristis fascicularis, GUNTHER, Cat., i, 83, 1859.

Dipleclrum fasciculare, HOLBROOK, Ichth. S. Carolina, 35,1860; POKY, Synopsis, 282, 1868.

Diplectrum radians, POEY, Enumeratio, 23, 1875.

Serranus formosus, JORDAN, Proc. U. S. Nat. Mus., 1884, 35.

Dipleclrum fonmosum, JORDAN & EIGENMANN, /. c., 397, pi. 65, 1890.

511. PRIONODES, Jenyns.

(SERRANOS.)

Prionodes, JENYNS, Voyage of the Beagle : Fishes, 40, 1840, (fasciaius).

Mentiperca, GILL, Proc. Ac. Nat. Sci. Phila., 18C2, 2">0, (luciopercanns).

Body oblong, moderately compressed, covered with moderate-sized,
ctenoid scales. Lateral line normal in direction, not running close to the

back. Cranium above with a very large convex smooth area, which is

longer than the low supraorbital crest; supraoccipital and parietal crests

short, extending to a line connecting borders of the preopercle ; posterior
outline of cranium nearly vertical in profile ;

mouth large, the maxillary
not scaly and without supplemental bone; canines small, lateral; no

depressible teeth in jaws ;
teeth always present on vomer and palatines.*

Gill rakers usually few. Branch iostegals 7. Dorsal with 10 rather slen-

der spines, either subequal or one of them much produced ;
the fin not

deeply notched, the soft portion short, of 11 to 13 rays and nearly or quite

destitute of scales
;
anal short, with slender spines ;

caudal lunate or

truncate. Ventrals not very close together, inserted somewhat in advance

of pectorals, as in Centroprisles and Diplectrum. Vertebrae 10 -f- 14= 24.

Species of small size, probably all American, closely allied to the Old

World genus Serranus, from which they are distinguished by the short,

naked, soft dorsal, the anterior insertion of the ventrals, and the smaller

teeth. The type of Serranus (Serranus cdbrilla) has the lateral line running

very high, following the outline of the back. The subgenus Serranellus

(Serranus scriba)iB intermediate, having the long soft dorsal and strong
dentition of Serranus, with the lateral line and general appearance of

Prionodes, the ventral fins longer and closer together, and inserted much
farther back

;
the skull is essentially similar in Prionodes, Dules, and

Serranus. (irpiuv, saw; tWof, resemblance, from the resemblance to Serranus

serra, saw.)

* Not wanting, as stated by Jenyns, who perhaps Lad an injured or imperfect specimen.
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PBIOMODBS:

. Scales large, 42 to 55 in the lateral line.

b. Scales on cheek very large, in about 5 series; dorsal spines not quite equal, the fourth

longest, about twice length of tke ninth.

r. Teeth of jaws unusually small, the canines scarcely differentiated; lower teeth in

one series; lower jaw little projecting.

:l. Head long, 2% in length ; preorbital narrow, % eye; angle of preopercle slightly

projecting; vertex scaly, the sern minute and equal; gill rakers long and

slender, x + 10, the longest half eye; dorsal spines weak, flexible, l..w;

caudal deeply lunate; pectorals long and narrow. Color dusky brownish,

paler below, a series of about 7 ill-defined dusky blotches along lateral

line; lining of opercle largely black, this appearing externally as a dusky

blotch; vertical fins transparent, with minute dark specks; no sharp mark-

ings on body or fins. JEQUIDENS, 1595.

cc. Teeth unusually strong, 3 or 4 on each side in upper jaw as large as the largest

lateral teeth; jaws equal; preorbital extremely narrow, not % width of pupil ;

preopercle very sharply serrate; gill rakers short, slender, x + 10; caudal

forked. Color plain olivaceous; fins all pale; sides with about G faint dark

cross bands, more or less confluent along lateral line. FUSCULUS, 1596.

bb. Scales on cheek moderate, in about 8 series; body oblong, heavy anteriorly; dorsal

outline a little elevated, the profile almost straight; eyes very large, as long as

snout; lower jaw not projecting; canines small; mouth large; preorbital narrow
;

gill rakers short, about x + 10; dorsal spines strong, the fourth highest, 2% in

head, a little longer than longest soft ray; dorsal fin not notched; soft dorsal a

little scaly; caudal deeply lunate; pectorals long. Color light brownish, -with

lighter blotches and faint dusky bars; a very conspicuous, sharply defined, verti-

cal white bar extending upward on each side from just before vent; fins pale.

PHCEBE, 1597.

bl,l>. Scales on the cheek very small, in 10 to 12 series; second anal spine about as long as

fourth dorsal spine. Body oblong, not elevated; snout sharp; lower jaw much

projecting, its tip entering the profile; teeth rather strong; gill rakers short and

few, x + 8. Dorsal continuous, the spines low, the longest 3 in head; caudal

somewhat lunate. Color light olivaceous, with 12 irregular, broad, dark-brown

bands extending to below the lateral line, appearing again at level of base of

pectorals as a series of rounded blotches; two pale streaks or rows of blotches

extending from snout through eye and backward; a broad brown streak from eye

to upper angle of opercle; a dark spot at base of ventrals, one or more below base

of pectorals, and one in front of the latter; caudal dark brown at base, reticu-

lated with irregular, narrow, light-blue lines, these marks most distinct on outer

rays; a large double blotch at base of caudal; anal and ventrals marked with

brownish-yellow spots; upper part of soft dorsal sharply spotted with dark brown.

FA8CIATU8, 1598
; BULLEBI, 1599.

MENTIPERCA (menlum, chin; perca, perch):

art. Scales small, the lateral line with GO to 75 in its course.

c. Lower jaw not very strongly projecting.

/. Body covered with irregular, inky-black spots and bands. Body long and low, the head

low and sharp, the lower jaw projecting; scales on cheek in 10 or 12 rows; teeth

small; gill rakers very short, x + 7; dorsal low, not notched; caudal forked.

Color brownish above, tho sides yellowish, everywhere above, below, and on fins

covered with irregular, inky-black spots, blotches, ami bands, the latter m< etin^

around the belly; pectorals and anal plain; abroad ring around base of caudal,

and many irregular spots around bases of ventrals and pectorals; numerous black

spots on dorsalsand caudal; one of those on front of spinous dorsal very conspic-

uous. TIGBINUS, 1600.

Jf. Body not covered with conspicuous, inky-black spots and bands.

g. Back with 3 or more large, conspicuous blotches of yellowish white. Body more

elongate than in related species; lower jaw slightly projecting; scales on

cheeks in 11 series; dorsal spines low, fifth the longest, 2% in head; caudal

strongly lunate; pectorals and veutrals short. Color brownish red above,
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with areas of light yellow on sides of back
;
one before dorsal, a large one and

a small one below spinous dorsal; a large one below last rays of soft dorsal;
one on back of tail; top of head with 2 pale cross shades, one before, one

behind eyes; lower fins light orange; caudal red, with 2 conspicuous longi-

tudinal stripes of blackish red; dorsal red-shaded, a maroon blotch on each

part of it, extending upward from a similar blotch on the back.

TABACARIUS, 1601.

f/g. Back without conspicuous blotches of yellowish white.

h. Coloration nearly uniform; body elongate; snout short and thick; caudal

slightly lunate. Color brownish yellow on back, orange on sides, and

brighter or red on belly; no spots nor bands; upper part of head bluish,

the fins gray; caudal bordered above and below with brown.

FLAVESCENS, 1602.

ee. Lowerjaw very strongly projecting; body elongate, moderately compressed; scales small,

about 70; snout sharp, much longer than the large eye; preopercle finely denticu-

lated; top of head with vertex naked; caudal deeply forked; skull depressed, with a

single crest; dorsal spines moderate, the third highest.

t. Color clear brown with larger darker spots or bars on the sides; fins pale, more or

less tinged with orange. LUCIOPERCANUS, 1603.

u. Color red, with numerous roundish inky-black spots behind, a large quadrate dark

blotch on front of soft dorsal; lower half of caudal black; a large, oblong silver-

white blotch from before vent, extending upward and backward.
-

STILBOSTIGMA, 1604.

Subgenus PRIONODES.

1595. PRIONODES JEQUIDENS (Gilbert).

Head 2; depth 3i; eye large, as long as snout, 4 in head. D. IX, I,

12
;
A. Ill, 7

;
scales 4^-48-13, 5 series on cheeks parallel with posterior

margin of orbit. Body slender, the head very long, the caudal peduncle
narrow. Tip of lower jaw but little projecting ;

mouth large, the max-

illary reaching vertical from posterior margin of pupil, 2J- in head. Upper

jaw with teeth laterally in a single series, becoming double anteriorly;

the outer teeth are larger and spaced but not canine-like
;
the inner are

close-set, small, directed inward; the median pair of teeth of inner series

are larger than the others and directed backward. Teeth of lower jaw
in a single series forming a very narrow patch at symphysis. Teeth in a

narrow patch on vomer, the posterior enlarged, almost can ine-like, directed

backward; on palatines in an irregular double series. Interorbital space

flat, its width f orbit. Preorbital narrow, J- orbit. Angle of preopercle

slightly projecting, the vertical margin gently concave
;
teeth minute

and equal on both limbs and at angle. Opercle greatly produced back-

ward, reaching much beyond inner edge of shoulder girdle, the margin
of preopercle equidistant between front of eye and end of opercular flap.

Opercle with a single spine, the lower not developed. No spine on shoulder.

Gill rakers long and slender, x -f- 16, the longest | the diameter of the

large eye. Dorsal with weak, flexible, low spines, which increase in

length to the fourth (^length of head), then decrease to the ninth, which

is less than 1 the fourth, the tenth again longer ;
dorsal rays slender, little

forked, the longest less than highest spine. Caudal deeply lunate; anal

short, with slender rays, the margin not rounded, the anterior rays long-

est, the posterior but little shortened
;
anal spines slender, graduated, the
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third scarcely height of first soft ray ;
veutrals inserted well in advance

of base of pectorals, not nearly reaching vent, \ head; pectorals long and

narrow, reaching front of anal, with narrow scaly base, the posterior

margin obliquely truncate or somewhat /-shaped in the spread fin, the

lower rays slightly longer than upper, the middle rays shortest. Scales

large, ctenoid, a wide rough area within the spinous margin; cheeks and

opcrcles scaled, the scales on opercles larger than elsewhere; top of head
scaled as far forward as posterior margin of pupil ;

caudal fin scaled at

base of lobes
;
fins otherwise without scales; lateral line running high

and descending gradually to middle of caudal peduncle. Color in spirits:

Dusky brownish above, lighter below ;
a series of about 7 ill-defined dusky

blotches along lateral line, from which still fainter bars run downward,
soon disappearing ; lining of opercle largely black

;
this apparent as a

dusky blotch externally ;
vertical fins transparent, minutely punctate

with black
;
median rays of ventrals black, the outer and inner whitish

;

peritoneum silvery white
;
no very conspicuous marks on body or fins.

Gulf of California. A single specimen known, about 7 inches long, from

Station 2996, in 112 fathoms, (fequus, equal; dens, tooth.)

Serranus itquidens, GILBERT, Proc. U. S. Nat. Mus., 18SO, 61, Gulf of California, Albatross

Station No. 2996 (Type, No. 44277); JORDAN & EIGENMANN, 1. c., 406; BOULENGER,

Cat., i, 291.

1596. PRIONODES FUSCULUS (Poey).

Head 2; depth 3. D. X, 12; A. Ill, 7; scales 48. Body rather

elongate, little compressed ;
scales on cheeks very large, in about 5 series

;

teeth unusually strong, three or four on each side in upper jaw as large

as the largest lateral teeth; eye very large, 2 in head; maxillary 2 in

head
; jaws equal ; preorbital extremely narrow, not i width of pupil ;

preopercle very sharply serrate
; gill rakers short, slender, x -f- 10

;
scales

very large, covering head forward to back of pupil ;
first dorsal spine

short, second a little longer ;
fourth longest, 2 in head

;
the rest

gradually shortened, lower than the soft rays, which are scaleless
;
second

anal spine 4 in head, as long as third and stouter
;
caudal forked. Color

plain olivaceous
;
fins all pale, no opercular blotch

;
sides with about 6

faint dark cross bands, more or less confluent along lateral line, and dis-

appearing below. Cuba; known only from the original type, sent by

Poey to the museum at Cambridge. From this specimen (10015, M. C. Z.,

7 inches in length) our description is taken. (fusculus, somewhat

tawny.)

<',->,tr<>prixtefifn8culu*, POEY, Memorias, ir, 342, 1861, Havana. (Coll. Poey.)

Iliilipercafiiscnla POEY, Synopsis, 281, 1868.

Serranusfusculu*, JORDAN- & EKJENMANM, /. c., 407, 1890; BOULENOER, Cat., i, 290.

1597. PRIONODES PH<EBE (Poey).

'

(PlKEBE).

Head 2
; depth 3. D. X, 12 ;

A. Ill, 7
;
scales 5-53-15, pores 50 to 52.

Body oblong, heavy anteriorly ;
dorsal outline a little elevated, the profile

almost straight; eyes very large, as long as snout, 3 in head, twice the



1212 Bulletin 47, United States National Museum.

concave interorbital space; scales on cheek moderate, in about eight
series

; top of head naked
;
lower jaw not projecting ;

canines small
;

mouth large, the maxillary reaching middle of eye ; preorbital narrow
;

gill rakers short, x -f- 13
;
12 rows of scales before dorsal

;
dorsal spines

strong, the fourth highest, 2 in head, a little longer than longest soft

ray ;
dorsal fin not notched

;
soft dorsal a little scaly j

caudal deeply
lunate

;
second anal spine 3| in head, stronger but scarcely longer than

third spine; pectorals long, reaching anal, as long as ventrals, 1J in

head. Color light brownish, with lighter blotches and faint dusky bars
;

a very conspicuous, sharply defined, vertical white bar extending upward
on each side from just before vent

;
fins pale. Length 8 inches. West

Indies, north to Pensacola
;
rather common

;
our specimens of this species

are from Havana and from the Snapper Banks off Florida, (phcebe, the

moon, from the white lateral bar.)

Serranvs phocbe, POEY, Memoriae, i, 55, pi. 2, fig. 3, 1851, Havana; JORDAN, Proc. U. S. Nat. Mus.,

1884, 35; JORDAN & EIGENMANN, I. c., 407, 1890.

Centroprislis phcebe, GUNTHER, Cat., I, 85, 1859.

Halipercaphoebe, POEY, Synopsis, 281, 1868.

1598. PRIONODES FASCIATUS, Jenyns.

Head 2fj to 3
; depth 3 to Sir. D. X, 12

;
A. Ill, 7

;
scales 5-50-15, pores

49. Body elliptical, little elevated, the dorsal outline gently arched.

Snout sharp ;
lower jaw distinctly longest; maxillary reaching vertical

from middle of pupil, or beyond ;
interorbital space somewhat concave

and ridged. Teeth small, cardiform; 2 small canines in front of lower

jaw, 4 in front of upper jaw ;
the inner series of teeth somewhat enlarged,

containing 2 or 3 large fixed canines in the middle of sides of lower jaw,
these larger than the canines in front

; strong teeth on vomer and pala-

tines
;
no supplemental maxillary bone

; gill rakers short, few in number,
about 10 below angle ; preopercle nearly evenly rounded, the posterior

margin nearly vertical and, as well as the angle, very finely, evenly, and

sharply serrated, the seme on angle scarcely larger, the lower limb

nearly entire; opercle ending in three compressed spines, the middle the

largest, the membrane extending much beyond them. Scales well ctenoid,

on cheeks small, in 9 to 11 rows
; opercles with about 4 series of large

scales; jaws and top of head naked. Spiuous dorsal low, not notched,

the first two spines shorter than the others, which are of equal length

and shorter than the soft rays ; length of spines about equaling distance

from snout to middle of eye, 3 in head
;
soft dorsal elevated, the anterior

rays somewhat shorter than the posterior, the tips of which reach rudi-

mentary caudal rays, 2- in head
;
anal spines short and strong, the middle

one stronger and slightly longer than the third
;
the second about equal

to dorsal spines ;
anal rays more elevated than those of dorsal, the last

ray the longest and about equal to length of head; ventrals reaching

vent
; pectorals slightly beyond it, f length of head

;
ventrals inserted in

front of axil of pectorals ;
caudal short, somewhat lunate, with the outer

rays produced, the fin If in head
;
dorsal and anal scaleless. Branchi-

ostegals 7. Color light olivaceous, the dorsal region with about 12 broad
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dark-brown cross bands extending from back to below lateral line, where

they are interrupted, to reappear on the level of base of pectorals as a

series of roundish blotches; those in front pinkish, behind brown; a

light streak from nape to front of dorsal, with 2 parallel ones (usually

indistinct) on each side of it; the brown bar immediately behind soft

dorsal replaced by the ground color, but the corresponding brown

spot on sides present; a brownish streak from snout through eye to

upper angle of opercle, clear brown anteriorly ;
suborbital light blue,

with a narrow median streak of clear brown
;
numerous clear brown

blotches on top of head; base and axil of pectorals largely pink, the fin

very finely vermiculated with pink and light blue
;
dorsals reddish, with

a median light streak, which disappears posteriorly 011 soft dorsal
;
distal

part of soft dorsal with numerous small dark-brown spots, becoming
light pink posteriorly and alternating with similar spots of whitish or

light blue
;
a dark-brown spot at base of ventrals

;
one below base of

pectorals, and one in front of the latter at margin of gill opening; caudal

brown at base an.d on outer rays, pink on inner rays, vermiculated with

irregular narrow light-blue lines: anal and ventrals light glaucous blue,

thickly marked with brownish-yellow spots. In older specimens the mark-

ings fainter, but the general pattern remains. A specimen 9 inches long,
from Indefatigable Island, has the upper black bands coalescent into a

continuous beaded streak from eye to last ray of dorsal, where it is inter-

rupted to form again a black blotch at base of caudal above
;
a blotch at

the base of pectoral and several black spots on breast, irregularly arranged.
In this specimen the vomerine and palatine teeth are few, and covered with

slime so as to be scarcely appreciable. Length, one foot.

Pacific Coast of Mexico, Cape San Lucas to Galapagos Islands
;
common

about rocky places ;
a very handsome little fish. We have examined

specimens of this species from Mazatlan, Pearl Islands (Panama), La Paz,
from Charles, Hood, Albemarle, and Indefatigable islands, of the Gala-

pagos, and from the Revillagigedos. (fasciatus, banded.)

Prionodes fasdaiuK,* JENYNS, Voy. Beagle, Fishes, 46, 1840, Chatham Island, Galapagos (Coll.

Charles Darwin); GUNTHER, Cat. Fish., i, 96, 1859 (not Holoccntrus fasciatm, BLOCH, which is

Sen-amis scriba); JORDAN, Proc. U. S. Nat. Mus., 1889, 81.

Serranus psiltacimix, VALENCIENNES, Voyage Venus, Poiss., 290, pi. i, fig. 1, 1855, Galapagos
Islands.

Serranus calopteryr, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 350, 1881, Mazatlan. (Type,

No. 28123. Coll. Gilbert.)

Ceutropristi* psittitcinus, GUNTHER, I, Cat., 186, 1859.

Serranus psMacinus, JORDAN & EIGENMANN, I. c., 407, 1890; BOULENGER, Cat., 1,295.'

1599. PRIONODES BULLERI (Boulenger).

Head 3; depth 3. D. X, 12; A. Ill, 7
;
scales 5 to 6-52-15, pores 50; snout

as long as diameter of eye, which is 4 times in length of head
;
interor-

bital width 5 times in length of head
;
lower jaw slightly projecting, with

feeble canine teeth on the sides
; maxillary extending to below center of

eye, the width of its distal extremity i diameter of eye ;
snout and vertex

naked, cheeks and opercles scaly, the scales on the opercles large, larger
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than any on the body, in 5 vertical series; preoperculum finely serrated,

the sense coarser at the angle, obsolete on the lower border
;
middle oper-

cular spine strong, nearer lower than upper. Gill rakers moderate, 12 on

lower part of the anterior arch. Dorsal originating above base of pec-

toral, the spines increasing in size to the fourth, which equals f length
of head and is a little shorter than the longest soft rays ;

no notch

between the spinous and soft portions ; pectoral obtusely pointed,

slightly longer than ventrals, f length of head; second and third anal

spines equal, stouter and slightly shorter than longest dorsal
;
caudal

slightly emarginate. Brown, with ill-defined darker vertical bars; soft

dorsal, anal, and caudal with small dark and light spots; pectorals and

ventrals yellowish. Length 6 inches. Coast of Jalisco, western Mexico.

Serranus bulleri, BOULENGER, Cat., r, 288, 1895, Las Peftas, Jalisco. (Coll. A. C. Buller.)

Subgenus MENTIPERCA, Gill.

1600. PRIONODES TIGRINUS (Bloch).

Head 2f ; depth 3
; eye 4 in head. D. X, 11

;
A. Ill, 7

;
scales 8-68-24,

60 pores. Body long and low, the head low and sharp, the lower jaw
projecting; scales small; top of head naked, the smooth area on frontal

region large ;
scales on cheek small, in 10 or 12 rows

; preopercle rounded,
with regular serrse

;
teeth small

; gill rakers very short, x -j- 6 to 8
;
rnax-

illary 2i, reaching to center of eye ;
soft dorsal and anal naked

;
dorsal

low, not notched
;
caudal forked

;
second and third anal spines equal,

the second the strongest, 2 in head
; pectoral li in head. Color brown-

ish above, the sides yellowish, everywhere, above, below, and on fins

covered with irregular, inky-black spots, blotches, and bands, the latter

meeting around the belly ; pectorals and anal plain ;
a broad ring around

base of caudal, and many irregular spots around bases of ventrals and

pectorals; numerous black spots on dorsals and caudal, one of those on

front of spinous dorsal very conspicuous. West Indies; scarce; an

exceedingly handsome little fish, here described from the original type of

Serranus prcestigiator, sent by Poey to the Museum of Comparative Zool-

ogy- (tigrinus, spotted like a tiger.)

Holocentrus tigrinus, BLOCH, pi. 237, 1790, afterSEBA, Thesaurus, m, pi. xxvn, fig. 5, East Indies.

Serranus prsestigiator, POEY, Memorias, i, 58, pi. 2, fig. 2, 1851, Havana. (Coll. Poey. Type
in M. C. Z.)

? Cenlropristes annularis, GUNTHER, Shore Fishes, Challenger, 6, pi. 1, fig. B, 1880, Pernambuco

young specimen 2 inches long.

Centropristis prsestigiator, GUNTHER, Cat., i, 85, 1859.

Haliperca prsestigiator, POEY, Synopsis, 282, 1868.

Serranus tigrinus, JORDAN, Proc. U. S. Nat. Mus., 1886, 579; JORDAN & EIGENMANN, I. c., 408,

1890; BOULENGER, Cat., i, 293.

? Serranus annularis, JORDAN & EIGENMANN, I. c., 406.

*The earliest specific name of this species, fasciatus, can not be used if the species be referred
to Serranus, as already more than one Serranus has been called fascialus. The name is, however,
not preoccupied in Prionodes. The genus Prionodes was supposed by Jenyns to differ from Serranus

by the absence of vomerine and palatine teeth. These teeth are, as a matter of fact, well devel-

oped in the young, but in some old specimens they are small, partly covered by the skin, and
possibly even deciduous. Renewed comparison shows that 1598a, Prionodes bulleri (Boulenger), is

a distinct species, though close to P. fasciatus; the jaws shorter, the color dull.
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1601. PRIONODES TABACARIUS (Cuvier & Valencidi.us).

(JACOME ; BOUT DE TABAC.)

Head 3; depth 3f. D. X, 12; A. Ill, 7; scales 11-90 to 98-25, 56 to 65

pores. Body more elongate than in related species ; profile slightly con-

vex
;
interorbital space concave

; eyes large, longer than snout, 3J in head
;

maxillary reaching middle of eye; lower jaw slightly projecting; scales

on cheeks small, in 11 series; scales in front of dorsal small, crowded, in

25 series
; top of head naked

; gill rakers long, x -f- 15 ;
dorsal spines low,

fifth the longest, 2 in head
;
caudal strongly lunate

;
anal spines gradu-

ated, the third 3i in head
; pectorals and ventrals short, not reaching

vent. Branchiostegals 7. Color brownish red above, with areas of light

yellow on sides of back; 1 before dorsal, a large one and a small one
below spinous dorsal

;
a large one below last rays of soft dorsal

;
1 on

back of tail
; yellow before eye ; belly and lower parts light red

; top of

head with 2 pale cross shades, 1 before and 1 behind eyes ;
lower fins light

orange; caudal red, with 2 conspicuous longitudinal stripes of blackish

red
;
dorsal red-shaded, a maroon blotch on each part of it, extending

upward from a similar blotch on the back. Length 10 inches. West

Indies; our specimens from Havana, where it is rather common, (tabaca-

rins, pertaining to tabacum, tobacco, the fish being called bout de tabac

(cigar stump) by the negroes at Martinique.)

Cvntroprisles tabacarius, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 44, 1829, Martinique.
Sen-amis jacome, POEY, Memorial, i, 57, pi. 2, fig. 1, 1851, Havana.

Hnliperca tubacaria, POEY, Synopsis, 282, 1868.

Haliperra jm-nme, POEY, Ann. Lye. Nat. Hist. N. Y., 1871, 34.

Sen-anus tabacarius, JORDAN, Proc. U. S. Nat. Mus., 1886, 39; JORDAN & EIGENMANN, I. c., 408,

1890; BOULENQER, Cat,, I, 291.

1602. PRIONODES FLAVESCENS* (Cuvier & Valenciennes).

Dorsal IXt, 12
;
anal III, 7

;
scales 7-90-27, 60 pores. Depth of body

3f times in total length, length of head 3 times. Snout as long as diame-

ter of eye, which is 3 times in length of head
;
interorbital width 5

times in length of head
;
lower jaw projecting, with feeble canine teeth

on the sides; maxillary extending to below center of eye, the width of

the distal extremity 1 diameter of eye ; upper surface of head naked
;

cheeks and opercles scaly ; preoperculum finely serrated, the seme
coarser at the angle, obsolete on the lower border; opercular spine

strong, equidistant. Gill rakers a little shorter than gill fringes, 14 on

lower part of anterior arch. Dorsal originating above base of pectoral,

spines subequal, not quite i length of head, length of longest soft

rays; no notch between the spinous and soft portions of the fin. Pec-

toral rounded, a little longer than ventral, length of head. Third anal

spine longest, as long as dorsals. Caudal emarginate. Brown above,

lighter (orange or red) 011 the belly; head bluish above; fins dark gray

* Described from the type specimen (Paris Mus., No. 7028).

t The spinous dorsal is malformed in front; the normal number of spines is no doubt X.
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brown; caudal whitish in the middle. Total length 6i inches.

Martinique; known only from the type, the above description of which
we copy from Boulenger. (Jlavescens, yellowish.)

Serranns flavesceiis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., vr, 506, 1830, Martinique; Jon-

DAN & FIGENMANN, I. c.
t 408, 1890; BOULENQER, Cat., i, 292.

1603. PRIONODES LUCIOPERCANUS* (Poey).

Head 3 in length; depth 3J. D. X, 12; A. Ill, 7; scales 7-70-20.

Body elongate, moderately compressed ;
cranium depressed, with a single

crest; snout sharp ;
lower jaw very strongly projecting; eye large, much

shorter than snout
; top of head naked

;
caudal deeply forked

;
dorsal

spines moderate, the third highest. Color clear brown with larger, darker

spots or bars on the sides; fins pale, more or less tinged with orange.
Coast of Cuba, apparently very rare, only the original type known (at

Cambridge) examined by us. (luciopercanus, resembling Lucioperca, the

Pike Perch, a European genus of Percidce.)

Serranus luciopercanus, POEY, Memoriae, i, 56, pi. 9, fig. 1, 1851, Havana; JORDAN & EIGENMANN,
I. c., 410, 1890; Boulenger, Cat., i, 294.

Centropristis luciopercanus, GUNTHER, Cat., i, 84, 1869; VAILLANT & BOCOURT, Miss. Sci. au

Mexique, 1874, pi. v, fig. 1.

Mentiperca hiciopercana, POEY. Synopsis, 281, 1868.

1604. PRIONODES STILBOSTIGMA, Jordan & Bollman.

Head 3; depth 3|. D. X, 12; A. Ill, 7
;
scales 8-58-18. Body elongate

elliptical, less slender than in Prionodes luciopercanus] back not much ele-

vated; anterior profile straight from tip of snout to front of dorsal.

Snout sharp, 3 in head, lower jaw considerably projecting, mandible 3|

in head. Mouth rather large; maxillary reaching nearly to middle of

pupil, 2f in head. Eye large, a little shorter than snout, 4 in head.

Interorbital space very slightly concave, ridged. Teeth small, anterior

teeth of front row in both jaws slightly enlarged ; posterior teeth of

lower jaw also enlarged ;
vomerine teeth in a V-shaped patch. Preopercle

finely serrate, the lower teeth a little coarser, the margin evenly rounded.

Opercle ending in three spines, of which the middle one is considerably

the largest ;
membrane extending beyond spines. Gill rakers moderately

long and slender, about 9 developed. Scales small, firm, ctenoid
;
11 rows

* Three specimens from Martinique in the Paris Museum have the following characters: Dor-
sal X, 12; anal III, 7; scales 8 to 10-85 to 90-25 to 29, pores 56 to 59. Depth of body 3^ to 3%
times in total length; length of head 3 times. Snout longer than diameter of eye, which is 3%
times in the length of head; interorbital width 6 to 7 times in length of head; lower jaw
strongly projecting, with feeble canine teeth on the sides; maxillary extending to below anterior

third or center of eye, the width of its distal extremity diameter of eye; snout and vertex

naked, cheeks and opercle scaly; preopercle finely serrated, the seme coarser at the angle and
obsolete on the lower border; opercular spines strong. Gill rakers longer than gill fringes, 15

or 16 on lower part of anterior arch. Dorsal originating above base of pectoral; the spines

increasing in. size to the fourth or fifth, which equals about to \ length of head, and exceeds

longest soft rays; no well-marked notch between the spinotis and soft portions of the fin. Pec-

toral obtusely pointed, as long as ventral, % length of head. Third anal spine longest, about as

long as third dorsal. Caudal deeply cmarginate, upper lobe the longer. Purplish, with reddish-

brown irregular spots or marblings; fins yellow, spinous dorsal partly purple ; upper and lower

caudal lobeg bordered with purple. Total length, 8 inches, Caribbean Sea.
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on cheeks; 11 vertical rows on opercle to base of spines ;
2 rows on inter-

opercle. Spinous dorsal rather low, not notched
;

first spine about 1 in

second, fourth very slightly longer than third, as long as from tip of snout
to middle of eye, 2 in head

;
soft dorsal not elevated, first ray 2| in

head
; upper lobe of caudal the longer, 1? in head

;
lower lobe If in head

;

second anal spine strongest, hardly as long as third, which is 3 in head
;

first If in second
;
first anal ray 3 in head

; penultimate longest, 2^ ia head
;

last somewhat shorter
; pectorals pointed, 1 in head, reaching beyond

tips of ventrals to vent
;
ventrals If in head

;
soft dorsal and anal with a

few scales. Scales on breast and belly small. Color reddish (probably
crimson in life), becoming paler beneath, breast somewhat orange ;

a few

small, round, pale spots on cheeks and opercles; occiput rather dark;
lower jaw dusky; a slight bluish shade on preorbital; anterior part of

back with small indistinct light and dark specks; large, quadrate, inky-
black spot larger than eye at base of soft dorsal, which involves the basal

half of several rays, and extends downward almost to lateral line; in

this blotch are traces of three darker spots ;
behind this, three much

smaller, roundish, black spots, which extend on fin
;
below these a row of

about 10 round black spots smaller than pupil, on median line of side

extending from opposite front of large dorsal spot to base of caudal
;

below this series some fainter irregular spots of black
; extending

obliquely upward and backward from above tip of ventral fin to lateral

line a large, elliptical creamy or silvery blotch which is about as wide as

interorbital and as long as snout and eye ;
this spot does not reach middle

line of belly ; spinous dorsal with 3 rows of diffuse, confluent, black

spots separated by pale streaks
;
soft dorsal marked with several black

spots, which extend upward from body ;
above these a pale median longi-

tudinal streak
; upper half of caudal red, with a few small black spots,

lower lobe inky black, with some pale edgings; outer half of ventrals

and anal dusky ; pectorals pale. Length of type 7i inches. In form it

agrees very closely with Prionodes ludopercanus, but the coloration is quite

different. Coast of Ecuador
;
known from a single example, dredged in

45 fathoms, at the equator. (cmA/Jof, shining; <my//a, spot.)

Prionodes stilbostigma, JORDAN & BOLLMAN, Proc. U. S. Nat. Mus., 1889, 158, Pacific Ocean, off

the coast of Ecuador, o so
7
S., 89 36' W.; depth 45 fathoms; Station 2809.

(Coll. Albatross.)

Serrcmus tsiUbosiigma, JORDAN & EIGENMANN, Z. c., 409, 1890; BOCLENGEB, Cat., i, 294.

512. DULES, Cuvier.

Dules, CUVIER, Regne Animal, Ed. n, Vol. II, 147, 1829, (auriga).

This genus is close to Prionodes, from which it differs in the possession

of but 6 branchiostegals, and in the truncate form of the caudal fin. In

one species the third dorsal spine is prolonged in a whip-like spine.*

*"Par ce nom de doules (esclave) nous avons voulu iudiqucr la ressemblancede ces poiesons
avec ceux que depuis longtemps nous avons appelees thi-rapous, nom qui, lui-meme asscx, arbi-

traire, n'est que la traduction de 1'epithete donnee a 1'espece de Therapon de"crite le plus ancienne-

uient (V Holocentrus serms de Blochj." (Cuvier & Valenciennes.)

F N A. 78
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American. (c5ot>/lof ,
a slave, the fish being under the lash of the long dor-

sal spine. t)

a. Third dorsal spine not longer than fourth, 3 in head; second anal spine considerably longer
than third, about 2% in head; lower jaw little projecting; gill rakers short and few,
6 or 8 in number; jaws scaleless; soft dorsal with small scales; pectoral long, reaching
anal. Color brown, with darker cross shades; soft dorsal, anal, and caudal fins check-

ered with blackish on a white ground; a broad white area or bar before anal fin.

b. Dorsal rays x, 13; head small, acuminate; pectoral fin finely barred with black and

whitish, precisely like the caudal fin; a very conspicuous inky-black blotch on

front of soft dorsal (at least in young specimens), this being a continuation of one

of the bars on the body; a black ring about tail at base of caudal, before which are

6 or 7 dark bars, becoming progressively broader and fainter forward; lower parts

of head with a conspicuous network of dark streaks. SUBLIGARIUS, 1605.

bb. Dorsal rays x, 12; head less slender; pectorals red; inky blotch on soft dorsal small

or obsolete; dusky bars on body distinct. DISPILURUS, 1606.

aa. Third dorsal spine in the adult male greatly elevated, reaching past middle of soft dorsal,

its length quite variable
;
second anal spine as long as third, 2| in head; lower jaw

prominent; gill rakers 10 to 12 below arch; pectoral shorter than head; brownish,

lower parts with light and dark shades; fins clouded. AURIGA, 1607.

1605. DULES SUBLIGARIUS (Cope).

Head 2i; depth 2; eye rather large, 4 in head. D. X, 13; A. Ill, 7;

scales about 6-42-17. Body rather deep, compressed, the back elevated,

the anterior profile nearly straight. Head long and low, slender, acumi-

nate, its depth at middle of eye but half its length in the smaller speci-

men, in the larger proportionately deeper. Mouth rather small, lower

jaw scarcely projecting; maxillary reaching to posterior margin of pupil,

its length 2 in head; teeth small, the canines little developed, those on

sides of lower jaw largest. Preorbital and interorbital space very narrow.

Edge of preopercle subequally and rather sharply serrate
;
none of the

teeth directed forward. Gill rakers short, rather few. Scales on cheek

small, in about 10 series. Dorsal fin scarcely emarginate, the fourth spine

not elevated, about 2i in head, a little lower than the soft rays ;
caudal

subtruncate, a little more than half head
;
second anal spine longer and

stronger than third, 2 in head; ventrals If in head; pectorals If ;
neither

reaching front of anal
;
dorsal and anal fins, jaws, preorbital, and front

of head scaleless. Olivaceous, tinged with reddish above, paler below

but not silvery ;
each scale on the sides with a blackish margin, these

forming rather faint, continuous, dusky streaks
; posterior part of sides

with faint traces of about 5 irregular cross shades of darker aloug the

sides
;
a large blotch of cream color in front of the vent, extending upward

as an irregular cross bar to near the middle of the side, its posterior edge

sharply defined, its anterior fading into the color of the belly; a black

ring around tail behind dorsal and anal
;
a large black blotch on front of

soft dorsal, extending downward on the body, where it is less distinct

than on the fin
; cheeks yellowish ; opercles darker

;
lower parts of head

brown, the preopercle (below), interopercle, lower jaw, and branchioste-

gals covered by a network of wavy bluish streaks
; spinous dorsal dark

t According to Dr. Boulenger this prolonged spine is a character of the male. We do not know
the foundation of this statement, and in other Serranidse no such sexual differences exist.
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gray, mottled
;

soft dorsal similarly and more distinctly marked; pec-
torals. anal, and caudal grayish, with sharply defined narrow blackish

bars, somewhat undulating; ventrals faintly barred, mostly black.

South Atlantic coasts of the United States, in rather deep water
;
not

common
;
recorded from Beaufort, Charleston, Pensacola Snapper Banks,

and Big Gasparilla ;
a small and very pretty species. (Here described

from a specimen, No. 30859, U. S. Nat. Mus., 3 inches long, taken by Jor-

dan & Stearns from the Snapper Banks, oft' Pensacola. (subligarius, wear-

ing a truss, in allusion to the white cross band.)

s, COPE, Proc. Ac. Nat. Sci. Phila., 1870, 120, Pensacola.

Serrantis ,</)//
: /

(
!/-//'.s-,

GOODF. & BEAX, Proc. U. S. Nat. Mus., 1882, 238; JORDAN & GILBERT, Proc.

U. S. Nat. Mus., 274, 1882; JORDAN & GILBERT, Synopsis, 535, 1883; JOBDAN, Proc. U. S.

Nat. Mus., 1884, 39; JORDAN & EIGENMANN, I. c., 405, 1890.

1606. DULES DISPILURUS (GUnthcr).

Head 2; depth 2f. D. X, 12; A. Ill, 7; scales 5-45-14. Preoperculum

rounded, finely serrated behind, entire below, without projecting angle.

Eye of moderate size, f length of head. Diameter of eye much more than

width of the interorbital space, but somewhat less than the extent of

the snout, contained 4 times in the length of the head. Opercles scaly ;

the scales on the preoperculum in 7 or 8 series, much smaller than those on

the operculum and rest of the body. Cleft of the mouth oblique, the

upper maxillary reaching to the vertical from the center of the eye ;

preorbital somewhat wider than the maxillary. Preoperculum rounded,

finely serrated behind, entire below; suboperculum and interoperculum
entire. Operculum with 3 flat short points, the upper and lower of which

are concealed by the scales, the middle one being the longest and sharp-
est. Dorsal fin commencing just above the extremity of the operculum;

itsspinous portion scarcely lower, but longer than the soft; the fourth,

fifth, and sixth spines are the longest, more than i the length of the head 5

the first spine is very short, half as long as the diameter of the eye ;
soft

dorsal rounded
;
the anterior and middle rays the longest, the sixth being

not quite twice as long as the last spine ;
caudal fin truncated, slightly

rounded at the angles, about % of the total length ;
anal with the soft

portion narrow and deeper than the dorsal fin; second anal spine strong
and long, g the length of the head; third anal spine much longer thun

the first
; pectoral long, rounded, reaching to above vent, of the length

of the head
;
ventrals not reaching to vent. Teeth villiform

;
several

larger teeth in the outer series of each jaw ;
vomerine and palatine

teeth in narrow bands
; tongue toothless. Brownish olive, with indistinct

darker cross bands extending on the dorsal fin
;
a broad white cross band

on the belly, before the vent, extending upward to the level of the pec-

toral fin
;
a small deep-black spot behind the top of the last dorsal spine,

on the middle of the first two dorsal rays; several other irregular more or

less distinct spots on the dorsal fin corresponding to the cross bands on

the body ;
the soft vertical fins with transverse series of small brown

spots : a small black round spot above and below on the root of the caudal
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fin; pectoral red; ventral blackish. (Giinther) ; description of types, 2

specimens, 4 inches long, from Trinidad. (dfc, twice; cm'koq^ spot; ovpd,

tail.)

Centropristis dispilurus,* GUNTHER, Proc. Zool. Soc. Lond., 1867, 99, Trinidad.

1607. DULES AURIGA, Cuvier & Valenciennes.

Head 2f ; depth 2J; eye3|; snout 4. D. X, 13; A. Ill, 7; scales 6-48-15,

pores 45 to 50. Branchiostegals 6, the first being obsolete. Body rather

deep and compressed ;
anterior profile steep and nearly straight ;

mouth
rather small, the lower jaw protruding; preorbital rather narrow, as

broad as pupil ; top of head naked
;
the frontal area large and well defined,

broader than long ; occipital crest low and short, shorter than the frontal

area; teeth small, with no marked canines; gill rakers rather short and

slender, x-J-9, besides rudiments (12 to 14 in all); maxillary 2| in head;
scales large, those above in series parallel with the lateral line

;
scales on

breast small; third dorsal spine extremely long, reaching beyond middle

of soft dorsal
;
other spines all short and even; soft dorsal moderate, a

little scaly at base; dorsal not notched; caudal truncate; second anal

spine 2$ in head, as long as third, and a little stouter; pectoral !& in

head. Coloration in spirits, brownish
;
a dark area from front of anal up

to soft dorsal
;
before this a whitish area, upper parts with dark streaks

along the rows of scales, these faint and not continuous
;
a dark band

upward from middle of base of ventrals; fins clouded. Length 10 inches.

Coasts of Brazil and Uruguay; said to range occasionally northward;
once reported by De Kay from New York, probably by error. Our descrip-

tion from several specimens (4531, M. C. Z.), the longest about 5|- inches

long, collected by Professor Agassiz at Rio de Janeiro, (auriga, a coach-

man, from the whip-like dorsal spine.)

Dules auriga, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 112, pi. 51, 1829, Brazil; DE KAY,
New York Fauna: Fishes, 34, pi. 10, fig. 34, 1842; JENYNS, Zool. Beagle, Fishes, 16, 1840;

CASTELNAU, Anim. Nouv. ou rares Amer. Sud, 6, 1855; GUNTHER, Cat., i, 266; JORDAN & GIL-

BERT, Synopsis, 542, 1883 (description from the original type); JORDAN, Proc. Ac. Nat. Sci.

Phila., 1884, 98; JORDAN & EIGENMANN, 1. c., 395; BERG, Enum. Pesces Argentina y IJru-

guaya, 45, 1895.

*
Centropristis dispilurus, from Trinidad, is said to have the dorsal x, 12, the dorsal spot small,

and the pectorals red; otherwise the description agrees entirely with Dules subligarius. With the

account of dispilurus the short description given by Cuvier and Valenciennes of Dules flavivetitris

is in perfect agreement. One of the types of Brisout de Bameville's Centroprislis brasiliensis is

preserved in the museum at Paris, where it has been examined by us. It is .095 millimeters in

length, and was sent from the museum at Geneva. This specimen has the dorsal rays x, 12,
the dorsal spot obscure and diffuse, but is otherwise similar to subligarius. All specimens have the

second anal spine long, the caudal barred, a white bar before anal, the caudal truncate, with other

characters, which readily distinguish this species from all others related to it. It is not unlikely,

therefore, that subligarius, brasiliensis, flaviventrii, and dispilurus are synonyms of auriga. If2 species

exist, subligarius, the northern form, would be separated from the auriga by the presence of

13 dorsal rays, by having the pectoral fin barred like the caudal, and the black spot on the dor-

sal very large. It maybe, however, thataMa^a or brasiliensis represents the adult of the species,

auriga or dispilurus younger specimens, and siibligarius those still younger. In the type of brasilien-

sisthe head is considerably less slender than in subligarius. This is probably a matter of age. This

species reaches but a small size, none of the known specimens being 6 inches in length, the

largest of subligarius but 4. Dr. Boulenger places all these nominal species in the synonymy of Dules

auriga, regarding flaviventris as the female and auriga as the male. Dr. Carlos Berg (Enum.
Peces Argentina y Uruguaya, p. 45, 1895), reaches the same conclusion. He remarks: "Most
male examples have the white ventral spot which Cuvier & Valenciennes indicate only in the

female, Dules fiaviventris." Dules subligarius is certainly different from Dules auriga both in formand
color.
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Dules Jlaviventris, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 113, 1829, Brazil; GCNTHER,
Cat., i, 267, 1859.

Cfntrojiristis Immlifititis, BRisouT DE BARNEVILLE, Revue Zoologique, 1847, 131, Bahia; sent to

Paris from the Museum of Geneva; GI'-NTHEK, Cat., i. 85, 1859.

Scrranux bi-uxiliemis, JORDAN, Proc. U. S. Nat. Mus., 1886, 533 (from typo).

Btmauu flavwemtri*, JORDAN <fe EIGENMANN, I. c.,406, 1890.

Serranus aurigu, BOULENGER, Cat., i, 287.

513. PARANTHIAS, Guichenot.

Brachyrhhms, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 236, (creolus = furcifer) (preoccupied in ento-

mology).

Paranllias, GVICHENOT, Ann. Soc. Linn. Maine-et-Loire, x, 1868, (furcifer = creobts).

Body strongly compressed; snout short; maxillary broad, scaly, its

supplemental bone reduced to a rudiment
;
teeth small, recurved, in nar-

row bands, 2 to 4 canines in front
; preorbital very narrow

; preopercle

serrate, with a salient angle; gill rakers slender and numerous; scales

small, ctenoid; lateral line complete, running high, the tube with an

ascending tubule on each scale; dorsal fin low, of 9 short spines, the

third longest ;
soft dorsal low, long, like the soft anal, closely scaled at

base; anal short and small, its spines graduated, its rays III, 9 or 10;

pectorals long, obtusely lanceolate, symmetrical, with 20 or 21 rays;
ventrals long, close together, inserted behind pectoral; a fleshy ridge

extending backward from axilla; caudal deeply forked
; branchiostegals

7; frontal bones* with an anterior concavity for the reception of pos-
terior processes of premaxillaries and with a knob-like process on each
side behind iuterorbital area; supraoccipital bone extending forward to

between postfrontal processes; supraoccipital and parietal crests pro-
duced on the frontals to between orbits

;
vertebrae 10 -f 14 = 24

; pyloric
caeca 6 to 8. One of the most strongly marked genera. But one species
is known, a beautifully colored fish, inhabiting deep waters, (napd, near;

Anthias, a related genus.)

1608. PARANTHIAS FURCIFER (Cuvier & Valenciennes).

(HABIRUBIA DE LO ALTO
;
CREOLE FISH.)

Head 3f ; depth 3
;
snout about 4 in head

; eye about 4. D. IX, 18 to 20;
A. Ill, 9 or 10; scales 12-120 to 135-35, pores 77 to 85. Body moderately

elongate, strongly compressed; the profile convex and the snout short, as

in Anthias; maxillary reaching to below middle of eye, 2'i in head; max-

illary broadened posteriorly, its surface scaled, as in Anthias, its distal

extremity i to f eye; teeth small, recurved, in a narrow band in each

jaw, 2 to 4 straight canines near the front of each jaw; preorbital very
narrow : preopercle finely serrate, with salient angle or enlarged teeth

;

gill rakers long, slender, and close-set, 12 -f- 20 in number, the longest

eye; scales small, closely and regularly imbricated, most of them strongly
ctenoid

;
dorsal fin low, the spines strong, the third longest, 2$- in head

;

soft rays of dorsal low, scarcely higher than longest spine; anal short,

*For an account of the skeleton see GUnther, Cat, i, 101.
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its longest (second) soft ray 2 in head, its third spine longest, 2 in head;
ventrals narrow, 1| in head, not reaching vent; pectorals lanceolate, as

long as head
;
humeral scale long. Color bright red, or salmon color,

with 3 small violet spots, 1 on side of back and 1 or 2 on the tail
;
a bar of

similar color extending from upper corner of pectoral across the humeral

process ;
sides with faint oblique streaks along the rows of scales

;
dorsal

fin with a longitudinal blackish streak. Both coasts of tropical America,
Cuba to Brazil, Cape San Lucas to the Galapagos, common about the out-

lying islands
;
the specimens here described from Havana. We are not able

to separate the Pacific form (colonus) from the Atlantic (furcifer). A most
beautiful fish, (furca, fork; fero, I bear; from the form of the caudal.)

Sen-anus furcifer, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 264, 1828, Brazil.

Serranus creolus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., n, 265, 1828, Martinique, San
Domingo; GUNTHER, Cat., i, 100, 1859; STEINDACHNER, Ichth. Beitrage, iv, C, 1875.

Corvina oxyptera, DE KAY, New York Fauna: Fishes, 77, pi. xxx, fig. 96, 1842, locality unknown.
Serranus colonus, VALENCIENNES, Voyage Venus, Zool., 300, pi. 2, fig. 1, 1846, Galapagos Islands.

Anthias furcifer, GUNTHER, Cat., i, 91, 1859.

Brachyrhimis creolus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 249.

Paranthias creolus, GUICHENOT, Ann. Linnsean Soc., x, 1868.

Paranthias furcifer, GUICHENOT, Ann. Linnaean Soc., x, 1868.

Brachyrhimis furcifer, JORDAN & GILBERT, Synopsis, 916, 1883.

Paranthias furcifer, JORDAN & EIGENMANN, I c., 381, 1890; BOULENGER, Cat., i,273.

514. HEMIANTHIAS, Steindachner.

Hemianthias, STEINDACHNER, Ichth. Beitrage, i, 4, 1874, (peruanus).

This genus is very close to Pronotogrammus, from which it differs chiefly

in the more posterior insertion of the ventrals, which are not before the

axil of pectoral. Scales smaller than in Pronotogrammus. Vertebrae 25

or 26. Species American. (?>*, half
; Anthias.)

a. Scales 5-56-20; pectoral short, 1% in head; color rose red, with diffuse golden-brown spots.

PERUANUS, 1609.

aa. Scales 3-48-16; pectoral 1% in head: color carmine, much mottled with golden yellow.

VIVANUS, 1610.

1609. HEMIANTHIAS PERUANUS, Steindachner.

Head 3
; depth 3

; eye very large, 4 in adult. D. X, 14
;
A. Ill, 8

;

scales 4 or 5-56-20. Pectoral fin short, If in head
;
middle rays of caudal

as long as head
; body compressed, rather deep, deepest behind the head

;

head compressed, almost as deep as long ;
anterior profile nearly straight,

moderately steep; mouth moderate, very oblique, the lower jaw project-

ing, its tip entering the profile ; preorbital narrow, as broad as pupil, its

edge roughened with mucous tubes
; maxillary 2 in head, naked, very

broad at tip, its width f eye ;
snout 4 in head

; snout, forehead, and

top of head naked
;
teeth very small, in very narrow bands

;
2 canines each

directed outward, in front of lower jaw, a smaller one turned backward

before middle of side ofjaw ; upper jaw with a single short canine directed

forward on each side in front
;
interorbital region flattish, with two bony

ridges and a median depression ;
smooth area of frontal region of skull

short and small, broader than long; occipital crest high and long; pre-

opercle sharply serrate, its angle a right angle ; gill rakers very long,
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slender, and close-set, x -f- 23, the longest ;! the eye; branchiostegals 7;

dorsal spines rather low, slender, only the third produced in a long stif-

fish filament, which reaches the third soft ray ;
soft dorsal naked, the last

rays very high, 1? in head
;
caudal very long, with a narrow fork, the

middle rays as long as head, and 1* in the longest; anal high, its spines

moderate, graduated; ventrals elongate, the third ray longer than head
;

ventrals inserted scarcely before axil of pectoral, as in riraimx; pectorals
shortish, pointed, If in head; scales moderate; lateral line complete,

running abruptly upward and backward to below sixth dorsal spine,
then gradually curving downward. Color rose-red, with small diffuse

golden-brown spots on body and on soft dorsal, caudal, and anal. Coasts

of Peru and Chile occasionally northward
;
one specimen taken by the

Albatross at station 3017 (off the coast of Lower California) ;
the present

description from two of Dr. Steindachner's types, 15 inches long, from

Payta, Peru, (peruanus, from Peru.)

AutJtinit (llentiiinthtas) peruanns, Steindachner, Tcbth. Beitr., i, 4, 1874, Payta; Trajillo. (Coll.

Hassler Exp.)

Prnf>t<>'jr<tm)iii<* pemama*, JORDAN & ElGENMANN, I. c., 413.

Aitthias peruamts, BOULENGER, Cat., i, 322.

1610. HEMIANTHIAS VIVANUS (Jordan & Swain).

Head 3
; depth 3|. D. X, 14 or 15

;
A. Ill, 7 or 8

;
scales 3 to 5-53-20,

pores 48 to 50. Body rather elongate, compressed ; profile convex to the

occiput, straight anteriorly ;
mouth very oblique, the maxillary extend-

ing to below pupil, 2 in head
;
lower jaw with a canine in front on each

side directed forward and outward
;
a canine hooked backward in front

of middle of side of jaw ; upper jaw with a canine directed forward on

each side in front
; eye longer than snout, 3 in head; vertical margin of

preopercle serrate, the seme larger below
;
a short, strong, flat spine

at the angle ;
lower limb entire or serrate

; top of head naked from the

occiput forward
;

5 series of scales on cheek
;

dorsal spines rapidly

graduated to the fourth, which is nearly half head
;
several of the spines

ending in long, fragile dermal filaments
;
the filament of the fourth spine

longest, sometimes reaching caudal
;
caudal very deeply forked, some of

the outer rays produced sometimes half length of body ;
anal spines grad-

uated, the second 3 in head, a little shorter than third
; pectorals short,

H in head
;
ventrals produced, longer than pectorals, extending beyond

origin of anal, their insertion scarcely before axil of pectoral ;
lateral

line on third row of scales
; gill rakers very numerous, x -f- 30, long and

slender. Color carmine, deepest on the back, becoming a clear violet on

sides
;
back and sides everywhere freckled with golden olive, this on the

sides becoming reticulations around the violet; a bright golden stripe from

eye to base of pectoral above; another from tip of snout along lower border

of eye to middle of pectoral ;
dorsal carmine, the rays tinged with golden ;

caudal similar
;
anal golden ; pectoral carmine; ventrals red and yellow.

Gulf of Mexico, in deep water
;
one of our most beautifully colored fishes.

Length 8 inches. All the known specimens of this brilliantly colored

species have been taken off the Snapper Banks between Peusacola and
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Tampa, nearly all of them being from the spewings of the speckled Hind,

EpinepTielus drummond-hayi. (From the Red Snapper or Vivanei, then

called Lutjanus vivanus, from the stomach of which this species was
first taken.)

Anthias vivanus, JORDAN & SWAIN, Proc. U. S. Nat. Mus., 1884, 544, Snapper Banks of Pensa-

cola, (Type, No. 36942. Coll. Silas Stearns); BOULENGKR, Cat., i, 323.

Pronotogrammus vivanus, JORDAN & EIGENMANN, I. c., 413, 1890.

515. PRONOTOGRAMMUS, Gill.

Pronoiogrammus, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 81 (multifascialus).

Body elongate, compressed, covered with rather large, ctenoid scales;

lateral line running very high, close to the dorsal fin; top of head and

maxillary naked ;
mouth short, oblique, the lower jaw projecting; maxil-

lary very broad, without supplemental bone ;
canine teeth usually present

both in front and on sides of jaws ;
no movable teeth

; tongue toothless
;

posterior processes of premaxillaries extending to between the frontals,

which have a deep fossa in front; supraoccipital crest very high, not

encroaching on the short, convex, smooth area on top of head, which is

more or less depressed; parietal crest feeble; a transverse ridge behind

frontals between posterior borders of orbits and before supraoccipital

crest. Gill rakers very long, slender, and close-set. Preopercle angular,

with prominent teeth. Dorsal with 10 spines, some of them filamentous
;

anal fin short, with 7 or 8 soft rays ;
caudal deeply forked, its lobes pro-

duced; pectorals obtuse, nearly symmetrical, of 17 or 18 rays; ventrals

long, inserted before axil of pectoral. Color red. Beautifully colored

American fishes, closely allied to the European genus Anthias, but differ-

ing in the naked top of head and maxillary, and in the form of the body.

(Trpo, before; vwrof, back; ypa/ufj.??, line; in allusion to the upward curve

of the lateral line.)

a. Second anal spine shorter than third; body elongate, the head thick, the lower outline

nearly straight; tip of lower jaw fitting into a notch of upper, not entering profile;

angle of preopercle slightly projecting, its seme coarser; dorsal emarginate, the spines

slender and pungent, the sixth longest, 3% in head, 1% times tenth; each spine with a

short filament near its tip, as usual in this genus; caudal forked, the middle rays% the

outer, which are not produced; scales large, ctenoid, extending forward from occiput

on top of head to middle of orbit; scales on cheek in 6 rows. Rose red, silvery below,

the fins light yellow; a dark spot above the middle of each eye and 2 V-shaped olive

marks behind head, the apex of the one at the nape, the other at front of dorsal.

Scales 2%-38. EOS, 1611.

aa. Second anal spine longer than third; dorsal spines rapidly increasing to the fourth, which

is about 7 in length of body, thence decreasing to the last. Color reddish, the young
with numerous dark rufous bands, descending nearly to the middle. Scales 2-45-12.

(Adult unknown.) MULTIFASCIATUS, 1612.

1611. PRONOTOGRAMMTJS EOS, Gilbert.

Head 21 to 2; depth 2| to 3; eye very large, 3, much longer than snout.

D. X, 15; A. Ill, 8; scales 2f-38-x. Body elongate, tapering regularly

backward from shoulder, the lower outline nearly straight ;
head thick

;

mouth terminal, oblique, the mandible laterally included, its tip fitting

into an emargination of premaxillaries, not entering profile. Maxillary
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without supplemental bone, broad, reaching vertical from middle of

pupil, 2i to 2| in length. Teeth in upper jaw in a narrow villiform band,
the outer series slightly enlarged, and with 1 or 2 strong canines directed

forward and outward. Teeth in mandible small, in a single series, a pair
of anterior canines directed forward and outward, and a second pair on

sides ofjaw directed backward and inward. Teeth in rather broad bands

on vomer and palatines; none on tongue. Interorbital space gently con-

cave, the supraocular ridge slightly elevated, its width but little more
than half diameter of orbit. Preorbital narrow, its width above middle

of maxillary i pupil. Vertical limb of preopercle usually with a slight

emargination above the angle (in adults), the angle itself and a region
above the emargination slightly projecting. Teeth of vertical limb fine,

equal ;
those of angle coarser, those below again fine, directed backward

;

notch above angle usually smooth when present. Two flat spines on

opercle ;
other bones of head entire. Gill rakers long, slender, close-set,

about 30 on anterior limb of arch, the longest | orbit. Dorsal emarginate ;

the spines slender, pungent, not flexible, none of them produced or fila-

mentous, each with a short membranous flap behind its tip ; spines

gradually increasing in height to the sixth, which is contained 3 times

in head
;
the tenth is shorter than any other except the first and second,

and is f the sixth
;

soft dorsal high, some of the posterior rays highest,

not reaching base of caudal, 2 to 2i in head
;
anal similar to soft dorsal,

its posterior rays in advance of end of dorsal
;
second anal spine stronger

but shorter than third, the length of which is 3* in head
;
ventrals inserted

slightly in advance of base of pectorals, the outer rays somewhat pro-

duced, reaching beyond vent and usually to or slightly beyond front of

anal
;
caudal forked, the middle rays f the length of the outer, which are

not produced. Pectorals short, reaching slightly beyond front of anal.

Scales large, ctenoid, on both head and body ;
on top of head the scales

cover occiput and send a V-shaped patch to above middle of orbits; the

rest of interorbital space, the snout, maxillary, preopercle, branchiostegal

membranes, and anterior half of mandibles naked. Scales on cheeks in 6

rows
;
those on opercles larger ;

all but the central rays of caudal fin well

scaled
;
dorsals and anal naked

; pectoral and ventrals scaly on basal por-

tion
;
lateral line running very high, under end of spinous dorsal sepa-

rated from dorsal outline by less than 3 full series of scales
;
under end of

soft dorsal it regains somewhat abruptly middle of side and runs straight

thence to base of tail. Color rosy red, overlying silvery on sides, and

below the fins light yellow ;
a dusky spot above the middle of each orbit,

and 2 Y-shaped olive-brown marks behind the head, one from nape down-

ward and backward on each side to upper angle of gill openings, the sec-

ond parallel with it, starting from origin of dorsal
; lining of buccal and

gill cavities, and peritoneum silvery white. (Gilbert.) Pacific Coast of

tropical America
;
known from several examples, the largest 7 inches Jong,

dredged by the Albatross at Station 2996, off the west coast of Mexico, in

112 fathoms, (t-wf, sunrise, from the coloration.)

Pronotograjumus eos, GILBERT, Proc. U. S. Nat. Mus., 1890, G2, Albatross Station 3996, west

coast of Mexico; JORDAN & EIGENMANN, I. c., 413, 1890; BOTJLENGER, Cat., i, 324.
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1612. PRONOTOGRAMMTJS* MULTIFASCIATUS, Gill.

This species is thus described by Dr. Gill: " D. X, 15; A. Ill, 7; P. I,

14
;
V. I, 5

;
C. 10, 1, 8, 7, 1, 9

;
scales 3-31 + 2 -f 12 = 45-17. The great-

est height equals or slightly exceeds a quarter of the length from the

snout to the end of the median caudal rays. The head equals a third of

that length and contains the diameter of the eye which is oval 3 times.

The snout is less than half the diameter of the eye. The spines of the

dorsal rapidly increase to the fourth, which nearly equals a seventh of the

length, and thence decrease to the last, which equals about an eleventh

of the same. The longest ray about equals the longest spine. The second

anal spine is more than twice as long as the first, equals the fourth

dorsal one, and is considerably longer than the third anal one. The
median caudal rays enter 6f times in the total length, while the longest
exceed the greatest height. The pectoral fin commences a little before

the end of the first third of the length (32) and equals a quarter of that

length. The ventral is inserted considerably in advance of the pectoral

(28) and is rather shorter than it. The lateral line is deflected on 2 scales.

The color is tawny yellow, with numerous (20) rufous bands descending

nearly to the middle and rather wider than the tawny intervals. Only
one specimen, whose extreme length was little more than 2 inches, was
obtained." (Gill.) Cape San Lucas, (multus, many ; fasciatus, banded.)
Pronotogrammus multifasciatus, GILL, Proc. Ac. Nat. Sci. Phila., 18G3, 81, Cape San Lucas, (Coll.

John Xantus de Vasey); JORDAN & EIGENMANN, I. c., 413, 1890.

Anthias multifasciatus, JORDAN & GILBERT, Proc. U. S. Nat. Mus., 1882, 360; JORDAN, Proc. U. S.

Nat. Mus., 1885, 377; BOULENGER, Cat, i, 324.

516. ANTHIAS, Bloch.

(BARBIERS.)

Anthias, BLOCH, Auslandische Fische, vi, 97, 1792, (anthias).

Aylopon, RAFINESQTTE, Carattere di Alcuni Nuovi Generi, 52, 1810, (anthias) ;
the generic name

Anthias said to be preoccupied.

Body strongly compressed; scales moderate or rather large, ciliate,

smooth
;

lateral line complete, angulated below last rays of dorsal, the

tubes straight or with an ascending tubule, and extending along nearly

the entire scale
; jaws and front scaly; mouth large, protractile; maxil-

lary exposed, its surface scaly ; jaws with villiform teeth intermixed with

curved canines
;
a small group of teeth on the vomer and a narrow series

on each palatine; tongue smooth or with a few teeth; head entirely

scaled
; preoperclo serrated, without antrorse teeth on the lower border ;

* The following is the original account of the genus Pronotogrammus, Gill, based on the present

species:
" This genus has the form of Bracltyrhinus. The body is covered by moderate, ctenoid

scales. The lateral line runs high on the sides for the greater part <>f its length, but is abruptly
deflected behind, and thence continued along the middle of the caudal peduncle. The head
most resembles that of Brachyrhimm. The preoperculum is serrated on its posterior margin and
has a strong compressed spine at its angle. The operculum has 3 acute angles, the middle con-

tinued from an internal rib. The teeth arc like those of Serramis, etc.; 2 large ones exist on
each side of the front, in the margin of the upper jaw, and 1 on each side, near the symphysis
iu the lower, while there are also 2 on the sides. The vomer and palatine bones have villiform

teeth. There are, apparently, only 6 branchiostegal rays. The dorsal is undulated and has 10

spines. The anal has 3 strong spines, the second of which is largest. The lobes of the caudal
are acute, the pectorals acutely rounded, and the ventrals angulated." Gill.
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opercle with 2 or 3 spines ; gill membranes separate ;
7 branchiostegals ;

pseiulobranchiu' present ; gill rakers very long and slender; a single dor-

sal fin, with X, 12 to 18 rays, the spinous portion a little longer or a little

shorter than the soft
;
anal short, III, 6 to 8

;
caudal emarginate ; pectoral

obtuse-pointed, subsymmetrical rays 17 or 18
; ventrals long, below pec-

torals, close together, each with a strong spine ; posterior processes of

premaxillaries extending to between the frontals, which embrace a deep
fossa in front; frontals very convex, with a transverse ridge behind,
between the posterior borders of the orbits and in front of the very strong
supraoccipital crest

; parietal crests feeble
;
vertebra? 10 -f 15 or 16 = 25

or 26. Tropical seas; the typical species (Anthias anthias, L.) a well-

known inhabitant of the Mediterranean. (avOia^, Anthias, ancient name
of some large fish, perhaps the Albacore, apparently from ch>0of, a flower.)

1613. ANTHIAS ASPERILINGUIS, Gunther.

Head 3; depth 2|. D. X, 15; A. Ill, 7; scales 2 to 4, 40-16, pores 37.

A few teeth in the middle of the tongue. Snout scaly, half as long as

eye, with straight profile; diameter of eye 2f times in length of head, 1$

interorbital width
;
lower jaw projecting, partly scaly ; maxillary scaly,

extending to below center of eye, the width of its distal extremity f diam-

eter of eye ;
seme at angle of preoperculum enlarged, but feeble

;
3 oper-

cular spines; 28 gill rakers on lower part of anterior arch. Dorsal origi-

nating above opercular cleft
;
first and second spines shortest; rest sub -

equal and much shorter than the soft rays ;
no notch between spinous and

soft portions ; pectoral as long as head
;
ventral much produced, the

longest ray filamentous and nearly reaching caudal
;
anal spines strong,

first short, second slightly shorter than third and as long as longest dor-

sal spines; soft portion rounded, third and fourth rays longest; caudal

crescentic, with the outer rays much produced and ending in filaments.

Lateral line forming an angle below last dorsal rays. Red, with golden

stripes along the series of scales. Total length 165 millimeters. Atlantic

Coast of South America. (Boulenger.) Only the type known, (asper,

rough; lingua, tongue.)

Anthias asperiUmjiti*, GTNTHER, Cat., i, 89, 1859, South America, probably Guiana, (Coll. Sir

Robert Schomburgk); BOULENGER, Cat., i, 326.

Odontanihias aaperilimjuis, JORDAN & EIGENMANN, /. c., 416.

517. OCYANTHIAS, Jordan & Evermann.

Ocyanthias, JORDAN & EVERMANN, new genus, (martiuicensis).

This genus is close to Anthias
,
from which it differs mainly in the pres-

ence of large patches of teeth on the entopterygoids and tongue. Soft

dorsal nearly naked. Posterior processes of premaxillaries not reaching

frontals, which are very convex behind; parietal and supraoccipital bones

extending to between orbits
; supraoccipital crest strong, not produced on

the frontals. Vertebra 10 -f 16= 26. From Holanthias, Gunther, with
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which it agrees in other respects, Ocyanthias differs in the form of the

caudal, which is truncate, with prolonged angles. In Holanthias fronti-

cinctus the caudal is convex. (o/ci)f, swift; Anthias.)

1614. OCYANTHIAS MARTINICENSIS (Guichenot).

Head 3
; depth 2 to 3. D. X, 15

;
A. Ill, 7

;
scales 2 to 4, 38 to 41-15 to

17, pores 35 to 40. Snout f diameter of eye, which is 3i times in length
of head and a little exceeds interorbital width

;
lower jaw projecting;

maxillary extending to below posterior third of eye, the width of its

distal extremity | tof diameter of eye; posterior border of preoperculum

finely serrated, the serrse enlarged at the angle; middle opercular spine

strong; 25 to 27 gill rakers on lower part of anterior arch. Dorsal origi-

nating above opercular cleft
;
first and second spines shortest, third long-

est, li as long as the following ones, which are equal ;
soft dorsal rounded,

deepest posteriorly ;
no notch between spinous and soft portions ; pec-

toral as long as head, a little longer than ventrals; latter reaching origin
of anal

;
anal spines strong, first short, second and third equal and as

long as last dorsal spine: fourth and fifth soft rays longest ;
caudal trun-

cate, with the outer rays much produced. Lateral line forming an angle
below last dorsal rays. Reddish golden,* with lighter spots ;

snout and

vertex whitish (red?), this color extending as a stripe on the nape to the

first dorsal spine, where it terminates in a point. Total length 160 milli-

meters. Caribbean Sea
;
known from Martinique and Barbadoes

;
the

present description taken by Dr. Boulenger from the original type.

(martinicensis, living in Martinique.)

Aylopon martinicensis, GUICHENOT, Anthiani, Ann. Linn. Soc., Vol. x, 1868, Martinique. (Coll.

Boulenger.)

Odontanthias martinicensis, JORDAN & EIGENMANN, I. c., 416, 1890.

Holanthias martinicensis, BOULENGER, Cat., i, 317.

518. GRAMMA, Poey.

Gramma, POEY, Synopsis Piscium Cubensium, 290, 1868, (loreto).

Body rather elongate, compressed, covered with rather large, smooth-

ish scales. Lateral line interrupted, concurrent with the back, begin-

ning again on caudal peduncle. Head scaled above, its profile not

acute
; preopercle serrate

; opercle with weak armature. Mouth large,

with rather strong canines, especially in front of lower jaw ; strong

teeth on vomer and palatines ; preorbital very narrow, the maxillary not

slipping under it
; maxillary not scaly ;

dorsals connected, the spinous

part twice as long as the soft part, spines 12 in number
;
anal spines 3,

the soft rays not elevated; pectoral narrow, without thickened rays;

caudal somewhat rounded
; gill membranes somewhat connected. Gill

structures not described (having been cut away in the only specimen

known). A singular little fish, apparently allied to the Old-World genera

Pleseops and Trachinops, differing from these and agreeing with Anthias

* Color golden red, little paler below, many lustrous green spots on the back; fins all unspotted
and more or less yellow; upper part of head red. (Guichenot.)



Jordan and Evermann. Fishes of North America. 1229

in having the ventral rays I, 5 instead of I, 4. Dr. Gill has referred

Gi'amma to Bleeker's family of Pseudochromidida, with which it agrees
in the form of the lateral line. The Pseudochromididm seem to be, how-

ever, an unnatural assemblage, and Dr. Boulenger has separated the

percoid elements of this group, referring them to the Serranidcc. Gramma
loreto seems not far removed from Antkias, though Poey places it among
the Lutianince. (ypow4, a line, from the peculiarities of the lateral line.)

1616. GRAMMA LORETO, Poey.

D. XII, 9; A. Ill, 9; P. 11; V.I, 5
j
C. 17; scales 31 + 11= 42. The fol-

lowing is a translation of Poey's description : Length 50 millimeters.

Body oblong, as in Mesoprion (Lutjanus), the depth equal to length of

head, 4 in total; eye large, 3 in head, situated half its diameter from

tip of snout
; jaws equal ;

interorbital width | eye. Mouth large, the

maxillaries reaching posterior border of eye. Upper teeth very fine
;

lower larger, acute, curved
;
teeth on the palatine arch. Preopercle den-

ticulate
; opercle entire. Nostrils near together, near upper anterior bor-

der of eye. Pores below eye and along lower jaw. Fins scaleless; soft

part of dorsal not i length of spinous part. Anal spines weak ;
ventrals

subthoracic; first soft rays reaching beyond anal spines; caudal acute.

Lateral line almost touching outline of back, falling interrupted below

last dorsal spine, the posterior part ending at middle of caudal.

Scales moderate, ctenoid, 45 on a horizontal line
;
scales on opercles and

cheeks
;
above the head they cease at the nape. Color of body, bluish

anteriorly, paler on the sides, passing insensibly into red posteriorly ;

fins yellowish, the ventral blue anteriorly ;
membrane of first 4 dorsal

spines with a spot of intense blue; 2 short black lines mark region

behind eyes, turned obliquely upward, the upper broader. (Poey.)

This species is known from a single specimen 2 inches long, sent by Poey
to the Museum of Comparative Zoology, where it was examined by us.

It is in bad condition, the gills being destroyed. (Named for its col-

lector, la Senora Da. Loreto Martinez,
"
que la pesco en la bahia de

Matanzas, y que aprovecha la localidad que habita, playa de Judios, para

enriquecer los museos de sus amigos aficionados a la historia natural."

Poey.)

Gramma loreto, POEY, Synopsis, 296, 1868, Matanzas, Cuba; GILL, Proc. U. S. Nat. Mus.,

1887, 615.

519. RYPTICUS, Cuvier.

(SOAPFISHES.)

Rypticus, CTTVIER, Regne Animal, Ed. n, Vol. n, 144, 1829, (taponaceus).

Smecticus, VALENCIENNES, Voyage de la Venus, 305, 1855, (bicolor).

Rhypticus, GUNTHER, Cat., i, 171, 1859, (corrected orthography).

Pramicropierus, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 53, (maculatus).

Eleiitheractis, COPE, Trans. Amer. Phil. Soc., 1870, 467, (coriacem).

Body oblong, compressed, covered with very small, smooth, embedded

scales. Lateral line normal ;
head scaly. Mouth rather large, oblique,

the lower jaw the longer ; maxillary with a supplemental bone, as in
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Epineplielus, with which genus this family agrees in general osteology ;

smooth area on top of cranium very large, transversely convex, much

longer than the supraoccipital crest; interorbital area very narrow;
parietal and supraoccipital bones short, with feeble crests which do not

extend on the frontals
; premaxillaries reaching frontals, which have a

fossa in front
;
teeth all villiform, in bands on jaws, vomer, and pala-

tines
; preopercle crescent-shaped, without angle or serratures, but pro-

vided with 2 or 3 spinous hooks on the posterior margin ; opercle with 2

or 3 spines ; gill rakers short. Branchiostegals 7. Dorsal fins separate,
the first of 2 or 3 (rarely 4) small spines, the second of many (about 25) soft

rays ;
anal long, rounded, of soft rays only ;

caudal rounded
; pectorals

rounded, nearly symmetrical, of 17 rays ;
ventrals small, I, 5, inserted

slightly before pectorals, the spine short and strong. Vertebrae 10 +
14 = 24. Skeleton generally similar to that of Epinephelus. Species about

8, all from the seas of tropical America. Rypticus is apparently related

to the Epinephelince, from which it is perhaps descended, having suffered

degradation in the loss of the anal spines and most of the dorsal spines,
in the less roughness of the scales, and in the increase in numbers of the

soft rays. The resemblance of Rypticus to Dermatolepin is especially

marked. The Old World genus Grammistes, commonly referred to the

Serranidce, has much in common with Rypticus, but in Grammistes the fin

formula is D. VII-I, 13
;
A. 8. (PVTTTIKOS, washing, from the soapy feeling

of the skin.)

I. RYPTICUS :

a. Dorsal spines 2 or 3 (rarely 4).

b. rreopercle with 3 spines, the uppermost blunt, and sometimes obsolete, the lower the

largest; opercle with three strong spines, the middle one largest; body rather deep,

the depth about equal to length of head and 3% in length to base of caudal; dor-

sals slightly connected; ventral fins moderate, nearly twice as long us eye; gill

rakers short and thick. Color very dark olive brown, the fins all blackish; sides

with vague blotches of light brown. XANTI, 1616.

bb. Preopercle with two spines only, the lower scarcely the longer.

c. Opercular spines 3, all well developed.

d. Color red, with darker cross shades on sides of back; fins all dusky; dorsal fins

well separated; body rather elongate. BICOLOR, 1617.

dd. Color not red, chiefly olivaceous; dorsal fins distinctly connected by mem-
brane.

e. Eye not longer than snout; pores in lateral line 85 to 90. Body compara-

tively deep, the depth in the adult about equal to length of head and

3 to 3% in length to base of caudal; young moreslender; back elevated;

first and second dorsal spines subequal, the third smallest; dorsals

slightly connected; ventrals very small; gill rakers very small and

short, about 8 developed. Color dusky brown, fins marked with

blackish and usually with a narrow pale edge; sides generally with

irregular pale spots; back and head usually immaculate.
SAPONACEUS, 1618.

ec. Eye longer than snout; pores in lateral line 67; brownish, with blackish

spots and dots. ARENATUS, 1619.

of. Opercular spines 2, small, the uppermost the smaller (the lowermost being obso-

lete); dorsal fins separated; body moderately elongate; preopercular spines

short, bluntish, close together, the uppermost the smaller; first dorsal spine

longest, the two fins well separated. Color nearly plain brown, the edges of

the scales darker with dark points; sides with some faint paler spots; edges

of vertical fins dusky. CORIACEUS, 1620.
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II. PKOMICROPTERUS (Tpo, before: /ouKpos, small; nrfpov, fin) :

/. Body comparatively deep, the depth more than length of head and more thun '

.. the length
in the adult (less in the young); buck eotisidorably elevated; preoperclc with 2 devel-

oped spines only, the uppermost usually obsolete; upper (median) spine on preopcn ]>

often divided, the lowermost larger, directed partly downward; a depression before

eye, the sharp snout abruptly projecting; opercular spines small; first dorsal spine a

little longer than second, which is nearly or quite free from the soft rays. Color dusky
olive brown, somewhat clouded; sides with a few smal lirregular whitish spots; young
with brownish spots. BISTRISPINUS, 1621.

ff. Body more slender, the depth about equal to length of head and less thun % the length
even in the adult; back little elevated; depression before eye slight, the profile not

very uneven, slightly convex above eye; preopercle with 3 distinct spines, the upper
one small, the middle one largest, rarely divided; opercular spines 3, rather strong,

the middle one largest; first dorsal spine slightly longer than second, which is nearly
or quite free from the eoft rays. Color brownish, irregularly mottled with whitish

spots as large as the pupil, some of them with a darker center, these spots extending
on all the vertical fins, sometimes wanting in the young; vertical fins and pectorals

edged with dusky. NIGBIPINNIS, 1622.

1616. RYPTICUS XANTI, Gill.

Head 3i; depth 3i; eye 5i in head. D. Ill, 24; A. 16. Preopercle with
3 spines, the uppermost blunt and sometimes obsolete, the lower the

largest; opercle with 3 strong spines, the middle one largest; body rather

deep, the depth about equal to length of head and 3 in length to base of

caudal; back moderately elevated
;
snout short, not very acute, the lower

jaw much projecting ;
anterior profile steep and almost straight ;

maxil-

lary reaching beyond pupil, 2 in head; first dorsal spine longest; dorsals

slightly connected
;
ventral fins moderate, nearly twice as long as eye ;

pectorals rounded : gill rakers short and thick. Color very dark olive

brown, the fins all blackish
;
sides with vague blotches of light brown.

Pacific Coast of Mexico
;
rather rare

;
known from Cape San Lucas, Coli-

nia and Mazatlan. This species differs from E, saponaceus of the Atlantic

chiefly in the armature of the head. We have examined the original type
and also specimens from Colima and Mazatlan. Our description is drawn
from No. 7740, U. S. Nat. Mus., collected by Mr. John Xantus at Colima.

(Named for John Xantus de Vasey, the discoverer of the species, once tidal

observer at Cape San Lucas, now Director of the Museum at Budapest.)

Rh>/plicm xanti, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 250, Cape San Lucas, (Coll. Xantus);

JORDAN & EIGENMANN, /. c., 339, 1890.

1617. RTPTICUS BICOLOB (Valenciennes).

Head3f; depth 3*. Body rather elongate; preopercle with 2 spines;

opercular spines 3, well developed; dorsal fins well separated. Color red,
with darker cross shades on sides of back

;
fins dusky. (Valenciennes.)

Galapagos Archipelago. This species is known from the description and

figure given by Valenciennes. The description speaks of 10 dorsal and 2

anal spines, but it is evident from the figure that this is an ordinary

Hypticus, the short or rudimentary rays of the dorsal and anal having
been taken by Valenciennes for spines. The red coloration, us shown on

the figure, is exceptional in this genus, and its correctness may be
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doubted. It is not unlikely that the species is identical with Eypticus
xanti. Possibly it is a deeper-water form, analogous to the red forms of

certain species of Mycteroperca. The plate of this species (issued in 1846)
is named "Rhypticus bicolor," the name Smecticus licolor appearing in the

later text (1855). (bicolor, two-colored.)

Smecticus bicolor, VALENCIENNES, Voyage de la Venus, Poissons, 307, pi. n, fig. 2, 1855, Galapa-

gos Archipelago.
Rhypticus bicolor, GUNTHER, Cat., i, 173.

Eypticus bicolor, JORDAN & EIGENMANN, I. c., 339, 1890.

1618. RYPTICUS SAPONACEUS (Bloch & Schneider).

(SOAPFISH ;
JABON ; JABONCILLO.)

Head 3 to 3i in length; depth 2f to 3. D. Ill, 23 to 25; A. 16 or 17;

scales 85 to 90 (pores). Body comparatively deep ; young more slender;
back elevated

;
snout rather pointed ;

lower jaw much projecting ;
ante-

rior profile before eye a little concave
; eye 4i to 5 in head

; maxillary

reaching posterior edge of eye, 2 in head
; preopercle with 2 straight

spines behind
; opercle with 3 spines, the middle one largest and nearer

the upper than the lower; first and second dorsal spines subequal, the

third smallest
;
dorsals slightly connected

;
ventrals very small, not half

longer than eye; pectorals rounded; gill rakers very small and short,

about 8 developed. Color dusky brown, fins marked with blackish and

usually with a narrow pale edge; sides generally- with irregular pale

spots; back and head usually immaculate. West Indies, Pensacola to

West Africa and Brazil; generally common. The best-known and most

widely distributed of the soapfishes. Our specimens are from Havana,

Pensacola, and Bahia. The young specimens are much slenderer in form

and more uniform in color than the adult, (saponaceus, soapy.)

Jaboncillo, PARRA, Difer. Piezas de Hist. Nat., 51, lam. 24, fig. 2, 1787, Havana.
Anthias saponaceus, BLOCK & SCHNEIDER, Syst. Ichth., 310, 1801, Havana (after PARRA).

Rhypticus microps, CASTELNAU, Anim. Nouv. ou Rares de 1'Amer. du Sud, 6, 1855, Bahia (after

Perca microps, BROUSSONET, a MS. name).

Rhypticus saponaceus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 63, 1829; GUNTHER, Cat., I,

172, 1859; POEY, Synopsis, 297, 1868; BOULENGER, Cat., i,348.

Eypticus saponaceus, JORDAN & EIGENMANN, I. c., 340, 1890.

1619. RYPTICUS ARENATUS,* Cuvier & Valenciennes.

" This fish, which is known only from young specimens, differs from the

young E. saponaceus in the larger eye, which exceeds the length of the

snout and is less than J the length of the head, and the smaller number
of tubes in the lateral line (67 instead of 85 to 90). Gray or pale brown,
with blackish dots or small round spots; fins pale. Total length 65 milli-

meters." (Boulenger; from Bahia examples.) West Indies and coast of

*The scanty description of a young example published by Gill, under the name of Rhypticus

subbifrenatus, seems to approach very closely to R. arenatus. The following is the substance of
Dr. Gill's account of R. subbifrenatus: Color dusky, with remote dark spots; head with 2 series

of spots; one series of 4 between orbit and opercular spine; the other of 3 smaller spots between
eye and suprascapula; head 2|in length (3% with caudal); depth 3% (4% with caudal). D. Ill,
23; A. 15.
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Brazil; recorded from Jamaica, Trinidad, Bahia, and St. Thomas; not
seen by us. (arenatus, sanded, from the speckled coloration.)

Rhtjpticns arenaltis, CUVIER & VALENCIENNES, Hist. Nat. Poiss., Ill, 65, pi. 45, 1829, Brazil; GCN-

THER, Cat., i, 173, 1859: BOULENGER, Cat., 349.

.* RhitpticHs MtbbifrencUus, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 53, St. Thomas.
It>il>ticn* iin-iintHK, JORDAN & EIGENMANN, /. c., 340, 1890, in part; partly taken from STEINDACHNER,

Ich. Notiz., vi, 41, which maybe the young of 1L saponaceus.

f Iiliiipti<-tt$ Hiijr<iHK-nIatu*,* STEINDACHNER, Ichth. Notiz., vi, 42, 18G7, Barbadoes.

Ii//l>ticns niijrontaculatus, JORDAN & EIGENMANN, I. c., 341, 1890.

1620. RYPTICTJS CORIACEUS (Cope).

HeadSi; depth 3. D. 111-25; A. 15. Opercular spines 2, small, the

uppermost the smaller (the lowermost being obsolete); dorsal fins sepa-
rated ; body moderately elongate, the back elevated, the head low, slender,

and pointed, the anterior profile almost straight; lower jaw much pro-

jecting; eye small, smaller than in R. .saponaceus, 5 to 5i in head; about

equal to the short snout; maxillary reaching posterior edge of eye, 2| in

head
; preopercular spines short, bluntish, close together, the uppermost

the smaller; first dorsal spine longest, the 2 fins well separated; ventrals

moderate, nearly twice as long as eye ; gill rakers small and short. Color

(in our specimen) nearly plain brown, the edges of the scales darkerwith
dark points ;

sides with some faint paler spots ; edges of vertical fins

dusky. West Indies; recorded from St. Martins and Jamaica; our

description from No. 30130, U. S. Nat. Mus., from Kingston, Jamaica.

This species seems to be distinguished from R. saponaceus by the weak
armature of the head, and by the greater distance between the dorsal fins.

Dr. Boulenger places it in the synonymy of R. saponaceus. (coriaceus,

leathery.)

Eleutheractis coriaceus, COPE, Trans. Am. Phil. Soc., 1870, 467, St. Martins. (Coll. Dr. J. Van

Rijgersma.)

Eypticus coriaceus, JORDAN & EIGENMANN, I. c., 341, 1890.

Subgenus PROMICROPTERUS, Gill.

1621. RYPTICUS BISTRISPINUS (Mitchill).

Head 3
; depth 2 to 2f. D. 11-25

;
A. 14 or 15. Body comparatively

deep, the depth greater than length of head, especially in the adult, in

which the back is considerably elevated. A depression before eye, the

sharp snout abruptly projecting ; eye in adult nearly as long as snout, 5

in head; maxillary 2 in head, reaching to below posterior margin of

*
Rypticus nigromaculatm (Steindachner): Head 3% (with caudal); depth 4^. D. IV, 22 or 23;

A. about 12. Dorsalspines4 ;
colorbrown

; bodyandbase of dorsal covered with round, jet-black

spots, each surrounded by a clear ring; these spots lie in 5 longitudinal rows, those of the middle
row much larger than the others; a sixth row on base of dorsal and 2 or 3 spots on base of anal;
fins dusky, without paler margin. (Steindachner.) West Indies; known from a single specimen
1% inches long taken at Barbadoes. Except that it is said to have 4 dorsal spines, the description

agrees with that of R. arenatus, and It. nigromaculatus is probably simply an accidental variation

of the latter.

F. N. A. 79
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eye; preopercle with only 2 developed spines, the uppermost being

usually wholly wanting; the median spine often divided, the lower one

largest and directed partly downward
; opercular spines small

;
first dor-

sal spine a little lower than second, which is nearly or quite free from

the soft rays; gill rakers short and thick, close-set, 8 to 10 in number.
Color dusky olive brown, somewhat clouded; sides with a few irregular
whitish spots; young spotted with brownish. South Atlantic Coast of

United States, in rather deep water, frequent off Charleston, Pensacola,
and Key West, occasional as far north as Newport, Rhode Island

;
here

described from specimens from Pensacola. ( Mstrispinus, twice three spines. )

Bodianus listrispimis, MITCHILL, Am. Monthly Magazine and Crit. Review, Feb., 1818, 247,

Straits of Bahama.

Rhypticus maculatus, HOLBROOK, Ichth. S. Car., Ed. 1, 39, 1856, and Ed. 2, 42, 1860, Cape
Remain, South Carolina; GUNTHER, Cat. Fishes, i, 173; JORDAN & GILBERT, Synopsis,

543, 1883.

Rhypticus pUuitosus, GOODE & BEAN, Proc. U. S. Nat. Mus., 1879, 341, Key West; JORDAN &

GILBERT, Synopsis, 543, 1883.

Rhypticus decoratw, JORDAN & GILBERT, Synopsis, 543, 1883 (not of GILL).

Ryplicus bistrispinus, JORDAN & EIGENMANN, I c., 338, 1890; BOULENGER, Cat., i, 350.

1622. RYPTICUS NIGRIPINNIS,* Gill.

Head 3 to 3|; depth 3 to 4. D. 11-24 to 26; A. 16; pores 80 to 85.

Body more slender than in E. bistrispinus, the depth about equal to length
of head and less than the length, even in the adult

;
back little ele-

vated
; preopercle with 3 distinct spines ; maxillary 2f in head, not quite

reaching posterior border of eye ; depression before eye slight, the pro-

file not very uneven, slightly convex above eye ; eye as long as snout, 5i

in head
;
lower jaw much projecting ; preopercle with 3 distinct spines,

the upper one small, the middle one largest, rarely divided
; opercular

spines 3, rather strong, the middle one largest; first dorsal spine slightly

longer than second, which is nearly or quite free from the soft rays ; gill

rakers short and thick, about 8 developed. Color brownish, irregularly

mottled with whitish spots as large as the pupil, some of them with a

darker center, these spots extending on all the vertical fins, sometimes

wanting in the young; vertical fins and pectorals edged with dusky.
Pacific Coast of tropical America, Cape San Lucas to Panama; not

uncommon, (niger, black; pinna, fin.)

Rhypticus nigripinnis, GILL, Proc. Ac. Nat. Sci. Phila., 1861, 53, Panama, (Coll. Dow); BOULEN-

GEE, Cat., i, 349.

Rhypticus maculatus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 251, Cape San Lucas, (Coll. Xantus);

not of HOLBROOK.

Promicropterus decoratm, GILL, Proc. Ac. Nat. Sci. Phila., 1863, 164, Panama, (Coll. Dow).

Rhypticus decoratus, GtJNTHER, Fishes Cen. Am., 412, 1869.

Rypticus nigripinnis, JORDAN & EIGENMANN, I. c., 339, 1890.

* We have examined numerous specimens of this species, including the original types of nigri-

pinnis, maculatus, and decoratus. There is no doubt whatever of the identity of these three.

R. maculatus, Gill, is said to have 3 dorsal spines, but this is an error, the first (broken) soft

ray on the type having been counted as a spine. We have compared R. nigripinnis with R. bis-

trispinus, and find the two apparently different, although very nearly related. In nigripinnis the

body is less deep, and there are 3 opercular spines, while the Atlantic species has usually but 2.
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Family CXLVII. LOBOTID^.

(THE TRIPLE-TAILS.^

This family is thus defined by Dr. Gill :
*

" Percoidea with an oblong, compressed body^equally developed above
and below

;
a short snout and anterior eyes ;

edentulous palate ;
dorsal

and anal with the soft portions equal and opposite, the former preceded

by a much larger spinous portion, the latter with 3 spines; vertebrae 24,

12 abdominal and 12 caudal, the fifth to eleventh with short but gradu-

ally lengthening parapophyses projecting sideways and behind downward,
and the twelfth with the parapophyses elongated, converging at their

extremities, and fitting into a groove of the first haemal spine, the costif-

erous pits excavated obliquely in the developed parapophyses, and

gradually ascending forward on the vertebrae, and finally on the neura-

pophyses ;
the skull with its frontal portion broad, expanded forward

and outward, and entering into the posterior borders of the orbits, which
are advanced far forward ; the postfrontals elongated forward and under-

lying the frontals; ethmoid short, decurved, and expanded sideways."
This family contains a single species, a large fish closely allied to the

Serranidcp, but lacking vomerine and palatine teeth, and with the fore

part of the head very short. Its relations are decidedly with the Serra-

nidcs and not with the Hwmulidce, with which group it agrees in the

absence of teeth on the palate. (Priatipomatidw, genus Lolotes, Giinther,

Cat., i, 338.)

520. LOBOTES, Cuvier.

Lobotes, CUVIER, R&gne Animal, Ed. 2, u, 177, 1829, (erate
= surmamemis) .

Body oblong, compressed, and elevated, covered with moderate-sized,

weakly ctenoid scales; profile of head concave, the snout prominent;
mouth moderate, oblique, with thick lips; upper jaw very protractile,

the lower the longer; maxillary without supplemental bone; jaws with

narrow bands of villiform teeth, in front of which is a row of larger conical

teeth directed backward
;
no teeth on vomer or palatines ; preorbital nar-

rower than eye; preopercle strongly serrate. Branchiostegals 6. Dorsal

fin continuous, with 12 spines which may be depressed in a shallow

groove ;
soft rays of dorsal and anal fins elevated

;
anal spines gradu-

ated
;
bases of soft dorsal and anal thickened and scaly ;

caudal rounded.

Air bladder present. Pyloric caeca 3 (Ao/?or6f , lobed ;
the soft parts of

dorsal, anal, and caudal thought to resemble one 3-lobed fin.)

1623. LOBOTES SURIXAMENSIS (Bloch).

(FLASHER; TRIPLE-TAIL; DORMEUR.)

Head 3
; depth 1| to 2. D. XII, 15

;
A. Ill, 11

;
scales 47. Head small.

Profile from dorsal to occiput strongly convex, from occiput to snout con-

cave
; maxillary reaching beyond middle of orbit. Scales around eye very

*Proc. U. S. Nat. Mus., 1882, 560.
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small, those on opercle large. Eye small, much shorter than snout. Pre-

opercular strongly dentate
;
teeth enlarged on angle, hooked upward on

posterior limb. Pectorals shorter than ventrals, which do not reach vent
;

soft dorsal higher than the spinous portion. Small scales running up on

the base of soft dorsal, anal, and caudal. Blackish above, becoming sil-

very gray on the sides; often blotched and tinged with yellow ;
fins dusky

gray, sometimes with yellow. A large fish of rather sluggish habits,

reaching a length of 3 feet, and found in all warm seas; north on our

coasts to Cape Cod and Panama
;
not very common; straying occasion-

ally to the Mediterranean
;
used as food. Variable, the young looking

quite unlike the adult. (Eu.)

Holocentrus surinamensis, BLOCH, Ichth., pi. 243, 1790, Surinam.

Bodianus triurus, MITCHILL, Trans. Lit. & Phil. Soc., i, 1815, 418, Powles Hook, New Jersey.
Lobotes erate, CUVIER & VALENCIENNES, Hist. Nat. Poiss., v, 322, 1830, Pondicherry.

Lobotes-farkharii, CUVIER & VALENCIENNES, Hist. Nat. Poiss., v, 324, 1830, Malacca; on a draw-

ing of Major FARKH^R.

Lobotes somnolentus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., v, 324, 1830, San Domingo.
Lobotes incurvus, RICHARDSON, Tenth. China, 237, 1846, China.

Lobotes auclorum, GUNTHER, Cat., i, 338, 1859, Cuba; Calcutta; China ; DODERLEIN, Una Specie

del genere Esotico Lobotes a Palermo, 1875, 1.

Lobotes surinamensis, HOLBROOK, Ichth. S. C., 169, 1860.

Family CXLVIII. PRIACANTHID.E.*

(CATALUFAS.)

Body oblong or ovate, compressed, covered with small, firm, rough
scales

;
all parts of the body and head, even the snout and maxillaries,

being densely scaly, each scale with a more or less developed plate on its

posterior border, most developed in the young. Head deep. Mouth large,

very oblique, the lower jaw prominent. Villiform teeth on jaws, vomer,

and palatines, none on the tongue. Premaxillaries protractile. Maxillary

broad, without supplemental bone, not slipping under the very narrow

preorbital, which is usually serrate
;
no suborbital stay. Eye very large,

forming about one-half the length of the side of the head. Posterior

nostril long, slit-like, close to the eye. Preopercle more or less serrated,

one or more strong spines at its angle ; operculum very short, ending in

two or three points behind; no barbels. Gill membranes separate, free

from the isthmus. Pseudobranchise very large, extending along whole

length of opercle. Postorbital part of head very short, the opercle small.

Gills 4, a slit behind the fourth. Gill rakers long. Branchiostegals 6.

Lateral line continuous, not extending on the caudal. Dorsal fin con-

tinuous, X, 9 to 15, the spines depressible in a grobve; anal rays III, 9

to 15, the soft part long, similar to the soft dorsal, the spines strong ;

ventrals very large, thoracic, I, 5, close together, in advance of base of

pectoral, joined to belly by a membrane which incloses a groove ;
no

axillary process ; spine strong; pectorals small, pointed, not symmetrical,
of 19 or 20 rays, the upper longest ;

caudal fin truncate or lunate. Spines

*For an account of the American species of Priacanlhidse, see MORRISON, Proc. Ac. Nat. Sci.,

Phila., 1889, 160.
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of fins generally rough with small serrae. Air bladder large. Pyloric
creca few. Vertebrae in reduced number, 9 or 10+ 13= 22 or 23, the first

vertebra being very small or absent
;
transverse process beginning on

the seventh (sixth) vertebra, the last 2 precaudal bridged across; ribs

attached to the transverse processes; epipleurals absent on the last three

pieoaudal vertebra. Supraoccipital crest very low, continued forward
to over front of orbit, where it is joined by the parietal crests

; processes
of premaxillaries moderate. Carnivorous fishes of the tropical seas,

chiefly in deep waters; mostly rose-colored in life. The family is a

sharply defined group, not close to any other, but the affinities on the

whole seem to be nearest to the Serranidce and their tropical allies.

Genera 2, species about 10. (Percidw, group Priacanthina, Giinther, Cat.,

1,215-221.)

a. Scales very small, 80 to 100 in lateral line
; body oblong, its depth not half its length ; preo-

percle with a flat spine ;
dorsal and anal each with 12 to 15 soft rays. PRIACANTHUS, 521.

aor. Scales large and very rough, 35 to 50 in lateral line
; body ovate, its depth more than half

its length ; preopercle without spines ;
dorsal and anal each with 9 to 11 soft rays.

PSEUDOPRIACANTHUS, 522.

521. PRIACANTHUS, Cuvier.

Priacanthus, CUVIER, Regne Animal, n, 281, 1817, (macrophthalmus).

Scales very small, 80 to 100 in the lateral line
j body oblong, more than

twice as long as deep ; preopercle with a spine at angle ;
interorbital area

externally transversely convex, the cranium itself transversely concave,
the elevation being formed of flesh

;
a conspicuous foramen in the inter-

orbital area; lateral line extending upward and backward from upper
angle of gill opening toward second dorsal spine, below which it changes
its course, following outline of back to end of dorsal fin, thence direct to

middle of caudal
;
anal fin rather long, its rays about III, 14

;
dorsal rays

about X, 13. Species rather numerous, in the tropical seas. (irpiuv, saw ;

aKavdu, spine ;
some of the fin spines being serrated.)

a. Preopercular spine obsolete or nearly so; depth about equal to length of head; dorsal

unspotted; dorsal rays X, 14; anal III, 15. ARENATUS, 1624.

aa. Preopercular spine well developed; depth of body greater than -length of head; dorsal

spotted; dorsal rays X, 12 or X, 13; anal III, 13 or 14. CRUENTATUS, 1625.

1624. PRIACANTHUS ARENATUS, Cuvier & Valenciennes.

(CATALUFA.)

Head 2| to 3
; depth 2| to 3^ ; eye very large, 2 to 2 in head. D. X,

14; A. Ill, 15; scales 9-98 to 115-42, pores 68 to 73. Body oblong, less

deep than in P. cruentatus. Snout | to - diameter of eye. Posterior nos-

trils in a single oblong opening, within which is a septum considerably
below the surface; gill rakers 20 to 23. Preopercle with its angle termi-

nating in an oblique point, smaller than the spine in P. cruentatun
; opercle

with a flat-pointed spine, which does not project ;
both spines almost

obsolete
;
shoulder girdle above with a prominent edge ; dorsal spines

more or less granulate on the edges ;
last dorsal spine If- to 2 in head.
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Caudal slightly lunate, the upper lobe the longer ;
ventrals moderate, not

extending beyond second anal spine, about as long as head
; pectorals 2

in head
;
third anal spine as long as sixth dorsal

;
scales smaller near the

back. Base of skull pierced with a large foramen between the great
wing and the base of the superior sphenoid. (Poey.) Silvery red

; anal,
soft dorsal, and caudal edged with black

;
no spots on dorsal

; posterior
half of ventral black. Tropical Atlantic, south to Brazil, occasionally
northward in the Gulf Stream to Newport and Woods Hole; recorded
also from Madeira, (arenatus, sanded.)

Catdlufa, PARRA, Dif. Piezas Hist. Nat., pi. 20, 1787, Havana.
Priacanthus arenatus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., m, 97, 1829, Brazil, (Coll.

Delalande.) Atlantic, (Coll. Peron); JORDAN & GILBERT, Synopsis, 971;BouLENGER,Cat.,i, 356.

Priacanthus fulgens, LOWE, Trans. Zobl. Soc. Lond., n, 1839, 174, Madeira. (Coll. K. T. Lowe.)
Priacanthus catalufa, POEY, Proc. Ac. Nat. Sci. Phila., 1863, 182, Havana; MORRISON, Proc. Ac.

Nat. Sci. Phila., 1889, 161.

Priacanlhus macrophlhalmus, CUVIER & VALENCIENNES, Hist. Nat. Poiss., in, 97, 1829; not Anthias

macrophthalmus, BLOCK, which is an Asiatic species, Priacanthus hamrur (Forskal); Giinther,

Cat., i, 215; JORDAN & GILBERT, Synopsis, 544.

1625. PRIACANTHUS CRUENTATTJS (Lacgpede).

(Bio EYE; CATALUFA.)

Head 3 to 3J ; depth 2$ to 2f . D. X, 12 or X, 13
;
A. Ill, 14

;
scales 10-100

to 120-50, pores 62 to 76
; eye 2^ to 2| in head

;
snout li to 2 in eye.

Body deep; interorbital width 3J to 3 in head; mouth large, oblique,

maxillary reaching nearly to middle of eye, 2 in head. Gill rakers 16 to 18

below angle. Dorsal and anal spines all finely serrate in front
; preopercte

with a rather strong, flat, triangular spine ; opercular spine very small
;
last

dorsal spine If times length of second, If to 2 in head
; pectorals small,

little longer than eye, If to 2 in head
;
third anal spine nearly as long as

last of dorsal
;
caudal slightly notched

;
roof of mouth with longitudinal

ridges ; upper limb of preopercle almost vertical
;
skull without sphenoid

foramen below. Rose color, the back brownish, the dark color of back

sometimes forming rounded blotches
;
dorsal and caudal fins with small

dark spots. West Indies to St. Helena and the Canaries
;
a common food-

fish in Havana
;
not yet recorded from the United States. Also abundant

throughout the western Pacific, if Priacanthus carolinus* is the same, as

supposed by Dr. Boulenger. (cruentatus , bloody.)

Labrus cruenlatus, LACPEDE, Hist. Nat. Poiss., in, 522, 1800 (from a copy by AUBRIET of a plate

made by PLUMIER at Martinique), Martinique; CUVIER & VALENCIENNES, Hist. Nat. Poiss.,

in, 102, 1829.

Priacanlhus cepedianusrf DESMAREST, Prem. Dec. Ichthy., 9. pi. 1, 1823, Havana; POEY,

Repertorio, i, 273, 1866.

Priacanthus cruentatus, MORRISON, Proc. Ac. Nat. Sci. Phila., 1889, 162; JORDAN, Proc. U. S. Nat.

Mus., 1890, 317; BOULENGER, Cat., i, 352.

* Priacanthus carolinus, Lesson, Voyage Coquille, Poiss., 204, 1826, Caroline Islands; Priacan-

thus schleyeli, Hilgendorf, Sitzgber. Ges. Naturf. Fr., 1879, 79, Japan.
f Poey regards Priacanthus cruetitatus and Priacanthus cepedianus as different species, solely dis-

tinguished by the presence in cruentatus of roundish rosy spots.
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522. PSEUDOPRIACANTHUS, Bleeker.

eanOau, BLKEKEH, Vcrsl. Ak. Wet. Amsterd. (2), in, 241, 1869, (niphonius).

Scales large, very rough, 35 to 50 in the lateral line; body ovate, not

twice as long as deep; preopercle with 2 small spiiies at angle; inter-

orbital space broad and flat, there being little flesh between skin and
skull

;
no foramen in interorbital area

;
lateral line changing its course

below the fourth dorsal spine; anal short, its rays III, 9 to 11; dorsal

X, 11. Otherwise essentially as in Prlacanthus, the species living in

deeper water, (tpevd^, false
; Priacanthus.)

. Outer teeth above not enlarged; body with four dark cross bars; eye moderate, 2% in head

in young. SERRULA, 1626.

oa. Outer teeth above more or less enlarged; body not banded; eye excessively large, 2% in

head in adult. ALTUS, 1627.

1626. PSEUDOPRIACANTHUS SEBRULA (Gilbert).

Head2f; depth 1. D. X, 11; A. Ill, 11; lateral line with 36 pores.

Eye2iinhead; interorbital width 3; length of snout 5. Mouth very

oblique, maxillary scarcely reaching vertical from middle of eye, half

length of head
;
teeth in a very narrow band in both jaws and on vomer,

none of them enlarged ; palatines with a single series. Posterior nostril

elliptical, not twice as long as wide. Preopercular and preorbital margins

serrate, a group of stronger spines at angle of preopercle. Gill rakers

short, about half diameter of pupil, 16 developed on horizontal limb of

outer arch. Spinous dorsal high, the longest spine ^ length of head
;
the

first and last spines much shorter, about equaling the soft rays ;
anal

spines similar but shorter, the first 2 equal and longer than third, their

length half that of head : pectorals short, barely reaching vertical from

vent; ventrals elongate, the spine reaching base of second anal spine, the

longest soft ray reaching base of first soft ray of anal. Scales on upper
and lower parts of body very small, those on middle of sides conspicu-

ously enlarged. Entire head, including maxillary, mandible, gular, and

branchiostegal membranes wholly covered with spiny scales
;
dorsal and

anal fins in a sheath. All spines rough-serrate. Color in spirits : Light

olive, with 4 dark cross bars on sides wider than the interspaces, the last

one on base of caudal peduncle; vertical fins dusky, the soft portions
more or less speckled ;

ventrals black
; pectorals pale. Pacific Coast of

Colombia; known from ona young specimen, If inches long. (Gilbert.)

(serrula, a little saw.)

Priacanlhus serrula, GILBERT, Proc. U. S. Nat. Mus., 1890, 450, Albatross station 2797, west

coast of Colombia. (Coll. Albatross.)

1627. PSEUDOPRIACANTHUS ALTUS (Gill).

Head 2|; depth 2^. D. X, 11; A. 111,9: pores in lateral line 37; in a

series between opercle and caudal, 41. Body ovate
; profile straight and

little oblique; mouth subvertical
;

teeth in upper jaw villiform, in a

narrow band with an outer series of enlarged teeth
;
teeth of lower jaw
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similar, but the inner ones larger than in upper jaw ; eye very large, its

diameter little less than half length of head; preorbital narrow, strongly

serrate; preopercle serrate, the serrse of the lower margin largest; no

spines at its angle ; subopercle and opercle serrate on their lower mar-

gins ; highest dorsal spines If in head
;
anal spines graduated, the third

spine 2 in head
;
ventrals scarcely reaching anal

; pectorals If in head
;

scales all extremely rough, very strongly ctenoid
;
lateral line ascending

to below fifth dorsal spine, then descending to caudal peduncle, then

median to tail. Reddish, overlaid with plumbeous above; bright red

or crimson in life; all the fins except the pectorals edged with black
;

otherwise entirely plain (in spirits). West Indies, in rather deep

water, north to Pensacola and Charleston
;
rare

;
the very young stray-

ing in the Gulf Stream to Rhode Island. Here described from a speci-

men 11 inches long, the largest yet seen, taken at Charleston by Charles

C. Leslie. Very close to the Japanese species, Pseudopriacanthus niphonius,

(Cuvier & Valenciennes), the scales a little larger, (altus, high.)

Priacanthus altus, GILL, Proc. Ac. Nat. Sci. Phila., 1862, 132 (very young specimen), Narragan-
sett Bay; JORDAN & GILBERT, Synopsis, 545.

Pseudopriacanthus altus, JORDAN & EIGENSIANN, Proc. U. S. Nat. Mus., 1887, 269; MORRISON,
Proc. Ac. Nat. Sci. Phila., 1889, 163; BOULENGEB, Cat., i, 359.
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