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INTRODUCTION AND ACKNOWLEDGMENTS. 

Tue field work upon which this paper is based began in the winter of 1886, 
1 

. 

ERRATA. 

last line, after (Cooper) insert San Pedro; Santa Barbara (Arnold). 

17th line, for ‘‘ fluctcolus’’ read fuctcolus. 

last line, after Cytherea insert radiata Sby. 

4th line from bottom, after Carpenter insert var. 

4th line, for ‘°C. diaphana’’ read C. subdiaphana. 

12th line from bottom, after Soweréy insert var. 
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r1th line from bottom, for ‘‘J/. woodwardi” read N. woodwardz, and for *‘ gzbbszz"’ read 

gibbesiz. 

5th line, for ‘‘¢exuzspena’’ read tenurspina. 

7th line, for ‘‘stuarti Smzth var.’’ read orpheus var. 

17th and roth lines, for ‘‘ Calypirea’’ read Calypirea. 

’ 
3rd line, for ‘‘ Féssuride’’ read Fisstiridea. 

1. Leland Stanford Junior University: Geological Department collections. 

9. University of California: Geological Department collections, State Geo- 

logical Survey collections, and State Mining Bureau collections. 

3. California Academy of Sciences: Paleontological and Conchological 

collections. 

4. The private collection of Mrs. M. Burton Williamson, Los Angeles, 

California. 

5. The private collection of Mrs. T. 8. Oldroyd, Los Angeles, California. 

6. The private collection of Mr. Henry Hemphill, San Diego, California. 

(2) [9] September 22, 1902. 
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INTRODUCTION AND ACKNOWLEDGMENTS. 

Tue field work upon which this paper is based began in the winter of 1886, 
when the writer first visited the fossil-bearing beds of San Pedro. Since that time 
several visits have been made each year to the beds in that vicinity, generally after 
heavy rains, when landslides and the breaking off of the banks have given new 
exposures. The specimens obtained during these excursions are in the collection of 
the writer’s father, Delos Arnold of Pasadena, California, and have furnished most 

of the material on which the present paper is based. It was first intended to 

compile a list, with synonymy, of the fossils of San Pedro and vicinity, but the scope 
of the paper has been enlarged until the present work is the result. 

One of the obstacles met with in the preparation of this work has been the 
lack of systematic information in regard to the fauna and stratigraphy of the Pleisto- 

cene of the Pacific Coast. Dall, Cooper, Gabb, Ashley and Merriam have published 
notes on the faunal aspects of the marine Pleistocene of the coast of California; while 

Whitney, Lawson, Fairbanks and Ashley have contributed to our knowledge of the 
geology and stratigraphy of the Pleistocene. The inadequacy of these cbservations 
has led the writer to visit as many localities as possible in the endeavor to obtain 
information that would add to the knowledge of the Pliocene and Pleistocene of 

California. Enough evidence was obtained at the different points along the coast to 

warrant the statement that we have in the California deposits the greatest develop- 
ment of the marine Pleistocene in the world. Future investigations are necessary 

in order to give more accurately the thickness of the sediments deposited and 
the amount of orogenic movement which has taken place since the beginning of 
the Pleistocene epoch. The future study of the Pleistocene fauna will no doubt 
add greatly to our knowledge of the relations existing between the Tertiary and 

living faunas. 
Besides the collection of Delos Arnold, the writer has had access to the 

collections or material belonging to the following institutions or individuals: 
1. Leland Stanford Junior University: Geological Department collections. 

2. University of California: Geological Department collections, State Geo- 

logical Survey collections, and State Mining Bureau collections. 

3. California Academy of Sciences: Paleontological and Conchological 

collections. 
4. The private collection of Mrs. M. Burton Williamson, Los Angeles, 

California. 
5. The private collection of Mrs. T. 8S. Oldroyd, Los Angeles, California. 

6. The private collection of Mr. Henry Hemphill, San Diego, California. 
(2) [9] September 22, 1902. 
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Dr. James Perrin Smith, Professor of Paleontology in Leland Stanford Junior 

University, has had general supervision of this paper during its preparation. He has 

accompanied the writer on journeys that covered much of the territory under dis- 

cussion, and has offered many valuable suggestions regarding the faunal relations 

and stratigraphy of the San Pedro formations. 
The writer is indebted to Dr. John C. Branner, Professor of Geology in 

Leland Stanford Junior University, for valuable suggestions in regard to the field 

work and compilation of this paper. 
Dr. William Healey Dall, of the United States National Museum, has 

identified numerous specimens sent to him, acknowledgment for which is given 

with each species. Dr. Dall has also’ prepared the diagnoses of the family Pyrami- 
dellidze, and has furnished drawings of the species of that family, and for the corals; 

and in many other ways has extended courtesies during the preparation of this work. 
Dr. John C. Merriam, of the University of California, has given free access to 

all of the collections under his charge; has extended many other courtesies; and has 

offered suggestions which have added to the value of the paper. 
The writer is indebted to his father, Delos Arnold, for the use of his collec- 

tion; for notes and suggestions on the stratigraphy of the San Pedro deposits; for 
assistance in the preparation of the drawings; and, most of all, for the interest mani- 
fested by him in procuring the material upon which much of this paper is based. 
The field work and collecting has been done as much by him as by the writer. For 
the past fifteen years he has made numerous visits each year to the San Pedro beds, 
and to his untiring efforts is due the discovery of such a large number of species 
in them. He has also visited and made systematic collections from the deposits 
of Santa Barbara, Ventura, San Diego and other localities along the southern 
California coast. 

Acknowledgment is also due to Mr. T. Wayland Vaughan, Dr. R. E. C. 
Stearns, Mr. Henry Hemphill, Dr. A. A. Wright, Mr. J. Howard Wilson, 

and others. 

The illustrations are from drawings by Dr. J. C. McConnell, Misses Winnifred 

M. Paine and Fanny H. Mitchell, Messrs. H. R. Johnson, R. E. Renaud and 
R. Arnold. 

Where the types of new species belonged to Delos Arnold, these types have 
been deposited in the United States National Museum at Washington, and, where 
possible, duplicates will be deposited in the paleontological collections of the California 
Academy of Sciences, and of Leland Stanford Junior University. 



Part I. GENERAL DISCUSSION. 

CHAPTER FE: 

ROPOGRAPHY AND GEOLOGY OF SAN PEDRO. 

1. Topoarapny. 

THE most prominent topographic feature about San Pedro is San Pedro Hill, 
an abruptly projecting headland of the coast, rising to a height of 1,482 feet. Along 
its southern base is a sea cliff varying in height from one hundred to three hundred 
feet, while to the east the cliff rarely exceeds fifty feet in height. The hill is ter- 
raced to within two hundred and forty feet of its summit, and the observations here 
recorded began on the lowest, or fifty-foot terrace, at the eastern limit of the hill. 
(See map, Plate X XIII.) 

This terrace extends from a point about one-half mile east of the Point Fer- 

min lighthouse to a bluff about a half mile north of the business center of the town of 

San Pedro. The sea cliff bounding this terrace runs due north for nearly a mile and 

a half from Point Fermin, then bends abruptly at old San Pedro, popularly known as 

“ Crawfish George’s,” and runs northeastward for half a mile to Timm’s Point. From 

this point the bluff runs due north for over a mile, broken only by a little valley in 
which the business portion of San Pedro is located. At the north end of this bluff 

the escarpment bends sharply toward the northwest, and is broken along the north- 
ern front by several valleys that run down from San Pedro Hill. 

Half a mile southeast of Timm’s Point is Deadman Island, a small fragment 

of the San Pedro terrace, which has withstood the eroding agents that have cut it 
off from the mainland, but which is now being worn away rapidly by the waves. It 

is a triangular bit of land about fifty feet high, with an area on top of about three 
hundred square yards. Deadman Island is joined by a breakwater to Rattlesnake 
Island, or Terminal Island, as it is now called, a narrow barrier beach, which begins 

at a point directly opposite San Pedro and runs to Old River—the former mouth of 
the Los Angeles River—about four miles distant. 

About a mile east from Old River a ten-foot bank forms the eastern limit of 

the marsh lands and the western edge of a plain that rises toward the east for about 
three and a quarter miles, where it is terminated by a bluff. The bluff, which forms 

the coast-line of this plain, gradually rises in height from ten feet at its western ex- 

tremity to over fifty feet at about its middle. The eastern half is of a nearly uniform 

height of fifty feet. 
The town of Long Beach is situated on the plain that slopes gradually back 

[11] 
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from this bluff. Two and a half miles north of Long Beach is Los Cerritos, or 

Signal Hill, as it is commonly called, the most prominent point in a series of low hills 

extending to Dominguez Hill, six miles to the northwest. Los Cerritos is three 

hundred and sixty-four feet high. Its northern side is smooth and slopes gently into 

the great Los Angeles plain. Its southern slope is much steeper, and is cut by many 

deep, narrow ravines, which offer a fine opportu nity for studying the geology of the hill. 

2. GENERAL GEOLOGY. 

The oldest formation exposed in the immediate vicinity of San Pedro is the 

Miocene, or Monterey series. The shales of this formation are exposed along the sea 

cliff on the eastern end of San Pedro Hill, and also at Deadman Island. After the 
deposition of the Miocene the shale beds were raised and contorted and subjected to 
erosion. During the Pliocene period a submergence took place and a deposit of fine, 
yellow, clayey sand of unknown thickness was laid down on the surface of the eroded 

Miocene shales. 
A post-Pliocene uplift laid bare the sandstones, which were worn away com- 

pletely from some parts of the eastern base of San Pedro Hill. Timm’s Point and 

Deadman Island are the only places at which they are now exposed. 

Again there was a change of conditions. The eroded surface of the Pliocene 
became sea bottom, and deposits of fine, gray, silicious sand, extremely fossiliferous 
in places, were laid down unconformably on it. This particular horizon is repre- 
sented by the gray sand deposit of Deadman Island, by the gray, sandy strata 

exposed along the bluff southeast of San Pedro and in the lower part of the continua- 
tion of this bluff just north of the San Pedro valley. The lower series of sandstones 
and conglomerates of Los Cerritos may be contemporaneous with these last men- 
tioned beds. On account of its fauna and its unconformable position on the Pliocene 
this horizon is thought to be of Pleistocene age. It is called in this paper the 
lower San Pedro series. The maximum thickness of this particular horizon, so far 
seen, does not exceed fifty feet. 

After the lower San Pedro there was a period of shallow water, lagoon and 
dune conditions prevalent along this part of the coast, during which the conglomerates 
of Deadman Island, San Pedro and Los Cerritos were laid down, and the sandy forma- 

tions in the bluffs one-half mile north of San Pedro and along the Long Beach water 
front were deposited. This period was one of rapidly changing conditions, as is 
shown by sand-dune deposits and by the nearly horizontal aqueous deposits of both 
fine sand and gravels in alternating beds. These beds dip gently away from the 
centers of uplift, and many of the strata are very fossiliferous. This series of strata 
is called the upper San Pedro series. The maximum thickness of the strata of this 
horizon is over fifty feet, as is shown by the exposure in the sea-cliff southeast of 
Long Beach. 

Overlying all these deposits is the alluvial soil, varying in depth from two to 
ten feet, mostly adobe, and filled in some places, notably along the San Pedro bluffs 
and Deadman Island, with the shells of edible mollusks. These refuse heaps, or 
ancient kitchen-middens, are abundant on this part of the coast. 
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CoRRELATION TABLE OF THE Marine Priocenr AND PLEISTOCENE OF CALIFORNIA. 
(Dotted lines indicate conformable strata; full lines, nonconformable.) 
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3. PLIOCENE. 

Deadman Island.—Overlying the Miocene shale of Deadman Island (see 
diagram B, Pl]. XXII) is a deposit of brown, clayey sandstone, varying in thick- 

ness from twenty to forty-five feet. The distinct strata of this formation will be 
described in detail. The surface of jointed shale on which the sandstone rests is 

worn and uneven, but the contact conforms nearly to the dip of the shale, which is 
between 20° and 30° northeast. Other evidence beside the worn condition of the 
shales at the contact goes to show that the erosion took place while the shales formed 
the sea bottom near the shore. Worm borings are common, and in one place a 
pholas hole was found in the shale. The contact stratum, which is only about a foot 
thick, is composed almost wholly of beach-worn pebbles of the Miocene shale, all 
containing to some extent holes of worms and mollusks. It contains also many well 
preserved shells and shell fragments. All of the fossils common in this layer are 
found in the sandstone just above it, so its fauna will be taken up with that of the 
overlying sandstone in a later part of this paper. 

This bottom Pliocene layer dips northeast at an angle of about 25°. Towards 
the top of the formation the bedding planes become more nearly horizontal, those at 
the top having a dip of only 8° or 10°. This could be accounted for in one of two 

ways—either the lowest layer was deposited horizontally and then during the deposi- 

tion of the subsequent layers there was a gradual uplift toward the southwest, or else 

the lowest layer was deposited on a sloping bottom, and the general tendency of 
sediments to settle in the lower portions of their basins and to form horizontal beds 

gradually overcame the dip. 
About eight feet of fine, brownish yellow, clayey sand rests on the pebbly low- 

est Pliocene stratum. In some of the places exposed to the action of the sea-water 
this second Pliocene stratum consists of bluish gray clay, and in some places is filled 
with well preserved fossils. In the southwest corner of the island the second layer 

is a hard, fine, brown sandstone containing only a few fossils. 

Overlying the second stratum is a fine, dark brown sandstone about four feet 
thick. The most fossiliferous places are hard, but porous. The fossils in these hard 

places are well preserved, while those in the softer parts of the layer, which is lighter 

colored, are poorly preserved and fragile. Pieces of the hard portions of the Plio- 

cene stratum have broken off and have fallen among the fragments of shale along the 
beach. This has caused some people to report the fossils found in this Pliocene bed 
as occurring in the Miocene shale. On account of the great abundance of 7hyasira 
(Cryptodon) bisecta in this stratum it has been given the local name of “Cryptodon 
bed.”  Lucina acutilineata is also yery common in the Cryptodon stratum. 

Above this very fossiliferous stratum is a bed of brown sandstone from twenty- 
five to thirty-five feet in thickness, only slightly laminated, and varying somewhat in 
structure and appearance in different parts of the layer. The lower part is uni- 
formly soft, while toward the top the color is lighter and the rock much harder. 
Only a few fossils, such as Lucina acutilineata and Pecten caurinus, have been found 

in the upper brown sandstone stratum. ‘The total thickness of the Pliocene beds at 
Deadman Island is about forty-five feet. 
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List or Spectes Founp In tHE Priocene or DeADMAN ISLAND. 

(P indicates species living at San Pedro; N indicates species found living only north of San Pedro; 

E indicates extinct species or those not known as living.) 

PELECYPODA, 

Callista subdiaphana, N Mytilimeria nuttalli, P Pholadidea penita, P 

Chama pellucida, P Nucula castrensis, P Protocardia centifilosa, P 

Corbula luteola, P Panomya ampla, N Solen sicarius, P 

Cumingia californica, P Panopea generosa, P Thracia trapezoides, KB 

Kellia laperousii, P Pecten caurinus, N Thyasira bisecta, N 

Leda taphria, P Pecten hastatus, P Thyasira gouldii, P 

Lucina acutilineata, P Pecten hericeus, N Venericardia barbarensis, VP 

Lucina californica, P Pecten jordani, 1K Venericardia ventricosa, N 

Lyonsia californica, P Pecten stearnsii, EB Venus simillima, P 

Macoma inquinata, P 

GASTROPODA. 

Acmea insessa, P Fusus barbarensis, TB Pleurotoma smithi, TB 

Amphissa corrugata, P Hipponyx antiquatus, P Pricne oregonensis, P 

Bela fidicula, N Littorina planaxis, P Puncturella cucullata, N 

Bittium asperum, P Mangilia sculpturata, P Puncturella galeata, N 

Calliostoma canaliculatum, P Nassa californiana, P Scala indianorum, P 

Calliostoma tricolor, P Nassa fossata, P Solariella cidaris, P 

Cerithidea californica, P Nassa mendica, P Solariella peramabilis, P 

Chlorostoma brunneum, P Nassa var. cooperi, P Taranus strongi, FE 

Chlorostoma montereyi, P Nassa perpinguis, P Verebra simplex, P 

Chrysodomus sp. indet., N Natica clausa, N Thalotia caffea, P 

Chrysodomus rectirostris, N Neverita recluziana, P Tornatina eximia, P 

Chrysodomus tabulatus, P. Ocinebra interfossa, P Trophon gracilis, P 

Clathurella conradiana, E Olivella biplicata, P Trophon scalariformis, N 

Columbella gausapata, P Olivella intorta, P Trophon stuarti, N 

Columbella var. carinata, P Olivella pedroana, P Trophon var. precursor, E 

Conus californicus, P Pleurotoma bartschi, E Trophon tenuisculpta, E 

Cryptochiton stelleri, N Pleurotoma dalli, EK Turritella cooperi, P 

Drillia merriami, E Pleurotoma perversa, P Turritella jewetti, E 

Drillia torosa, P Pleurotoma renaudi, FE 

BRACHIOPODA. 

Bryozoun remains, ? Laqueus jeffreysi, N Terebratalia smithi, KE 

RESUME. 

Total number of specieS.... 2.2... cece cece ee cree erect cee e ee cent teen eens 87 

Pelecypoda, Species... ...... + eceece ec ee cree ees cee cee t eee ee eet n cece cees 28 

Gastropoda, SPeCi€S......-- 0.0 cece e cece ee cece eens ceee teen ee reece cece nees 56 

Brachiopoda, SPpecieS.... 1... seeeecee cere cee cee cee ece tee teeecee ence aces cceces 2 

Bry0z0a, SPCCi€S ..... ..... -2ee rece eee c ree ee crceee rt tceeees ceeeee te ces ceee i 

Species now living at San Pedro........ 1.66 ++ se eee ee tees e essere ee cece eee ee 55 

Percentage of the whole fauna...:....-. 2-06 sere esse eee eee eres 63.1 

Species living only north of San Pedro..........+++eee esse seen tener ee eens ssees 16 

Percentage of the whole fauna.... ....--.+-. see eee cree cere eee 18.5 

Species living only south of San Pedro... .....-..eee seer sees e eee teen eres cess 0 

Percentage of the whole fauna.........+++ eee sence eee cece e eee ees 0 

Species extinct or not known as living........++++ esse cece cere rece eee enn cree 15 

Percentage of the whole fauna.... .......1++ sees sree esters cess 17.3 

Species of questionable habitat........ +--+ +e reer reset seen eee cees ceeees 1 

Percentage of the whole fauna.......--.+-++ esse eeeee sree eens 5 1.2 
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The fauna of the San Pedro Pliocene is a decidedly northern or boreal one 
in the sense that many of the species found in the San Pedro Pliocene are living now 
only in the colder waters far to the north of San Pedro. The large percentage of the 
living species found now living only north of San Pedro shows this; and in addition, 

the species in this fauna still living at San Pedro are nearly all of a northern 

or boreal type. No characteristic southern species are found in this fauna. 
The evidence shows that the climate in the vicinity of San Pedro during that 

part of the Pliocene epoch in which these beds were deposited was probably 
different from the present one. A boreal fauna deposited in comparatively shallow 
water near the shore implies a boreal climate, at least in proximity to the coast; 

the fauna contains so many shallow water species, and the lithologic evidence showing 

that the deposits containing the fauna were laid down near the shore is so strong, that 
it cannot be regarded as a deep-water temperate fauna. The evidence, then, shows 

that during upper Pliocene times the climate of this part of Southern California was 
colder than at present; and if this was true of southern California, it seems reasonable 
to infer that the colder climate affected the whole coast from San Pedro northward. 

There are several reasons for calling the lower sandstone strata of Deadman 
Island Pliocene. In the first place, 17.3 per cent. of the fauna of these strata are 

extinet at the present time. This is conclusive evidence that the beds are not 

Pleistocene, but are of an earlier epoch. They are overlain unconformably by 
strata of Pleistocene age, which implies that there was a period of denudation 

between the epoch of the deposition of the lower beds and the Pleistocene. Besides, 

these strata rest unconformably upon the Miocene shales. That the Deadman Island 

Pliocene beds are of upper Pliocene origin is shown by the fact that their fauna 
gradually grades into the living fauna of San Pedro through that of the overlying 
Pleistocene beds. The gap between the faunas of the Deadman Island Pliocene and 

the overlying Pleistocene beds, though distinet, is not wide. 

In his correlation paper on the Neocene, Dr. Dall says: ‘It appears that on 

Deadman Island near Point Fermin at least three distinguishable strata appear, the 
uppermost of which is certainly Pleistocene, while the others are Neocene and the 
middle layer probably Pliocene.” The middle layer referred to is the brown sand- 
stone which rests on the Miocene shales. 

The Deadman Island Pliocene beds are lithologically and faunally similar to 
the Pliocene beds at San Diego, and have been correlated with them by Dr. Dall.? 
In the same table he places the San Diego beds below the Merced series. This does 
not accord with the evidence offered by the San Pedro Pliocene strata. The San 
Pedro beds are very near the top of the Pliocene, and have a northern fauna; the 

relative position of the Merced series is uncertain, and it has a fauna containing such 
southern forms as Arca and Dosinia, with an echinoderm, Seutella interlineata, which 

has never been found in either the San Diego or San Pedro formations, or in any 

formation overlying the Mereed series. The Merced series has been subject to 

' Correlation Papers, Neocene, By W. H. Dall and G. D. Harris, Bull. U. 8. Geol. Sur., No. 84, 1892, p. 216. 

North American Tertiary Horizons. By W. H. Dall. 18th Ann, Rep. U.8. Geol. Sur., Part II, 1898, p. 335. 

L 
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much more contortion than either the Deadman Island or San Diego Pliocene. 
The Pliocene age of the Merced series is unquestioned, and it has too great a 

vertical development to allow of its coming between the Pleistocene and the Dead- 
man Island formation, which is at or near the top of the Pliocene. In the light of 
this evidence, it is the writer’s opinion that the Deadman Island and San Diego 

Pliocene are above the greater part of the Merced series. 
Timm’s Point.—The Pliocene is also exposed at Timm’s Point (see diagram 

D, pl. XXII), where it is similar in every respect to the Deadman Island Plio- 
cene, except that the layers are not so distinctly separated as at Deadman Island, 

and, as a whole, the rocks are not so hard as at the latter place. The Miocene shales 
at Timm’s Point dip northeast at an angle of about 25°; and resting on them in the 
same relative position as at Deadman Island, is the Pliocene sandstone. The 

Pliocene is also visible in the railroad cut in the bluff in the southeastern part of San 
Pedro, where there is a stratum containing numerous specimens of Zhracia trapezoides. 
The beds along this cut dip gently in a northerly direction, and are overlain in the 

eut and to the north of it by the lighter colored Pleistocene sands. 

The following species were found in the Pliocene deposits at Timm’s Point 

and in the northward continuation of the same strata in the railroad cut and grade: 

List or Spectres Founp IN THE PLIocENE AT Timm’s Point. 

PELECYPODA. 

Callista subdiaphana Pecten jordani Thracia trapexoides 

Leda taphria Protocardia centifilosa Thyasira gouldii 

Lucina acutilineata Solen sicarius Venericardia barbarensis 

Nucula castrensis Thyasira bisecta Venericardia ventricosa 

Pecten caurinus 
GASTROPODA. 

Bittium asperum Drillia torosa Natica clausa 

Chrysodomus tabulatus Fusus barbarensis Olivella biplicata 

Columbella gausapata Nassa mendica Terebra simplex 

Columbella var. carinata Nassa cooperi Trophon stuarti 

Conus californicus Nassa perpinguis Turritella coopert 

This fauna contains a total of twenty-eight species, of which thirteen are 

pelecypods and fifteen are gastropods. ‘The fauna, so far as known, is small, not 

because the beds at that place are barren of fossils, but because little collecting 

has been done there. The beds are nearly covered with detritus, so that fossils are 

not easily obtained. 

An outcrop of rather hard, fine grained sandstone on the coast about three 

and one-half miles east of Long Beach has some of the lithologic characters of the 

Deadman Island Pliocene beds. Although a few fragments of shells were seen in it, 

no recognizable fossils were obtained from this outcrop, and no definite correlation 

will therefore be attempted. It may be only a local hardening of the upper San 

Pedro strata. 
4, PLEISTOCENE. 

The San Pedro Series.—From the evidence brought forward in this paper it 

appears probable that most of the Pleistocene, as developed on the coast of California, 

(3) 
September 23, 1902. 
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is represented by the strata of San Pedro and Deadman Island. The writer, there- 
fore, proposes the name San Pedro Series for the series of Pleistocene strata at San 
Pedro, including the lower and upper formations, as described in the present paper. 

Lower San Pedro Series.—A stratum of gray sandstone rests unconformably on 

the brown Pliocene sandstone of Deadman Island. (See diagram B, Pl. XXII.) 
In some places the sand is soft; in others it has been cemented until it is very hard. 
The soft parts are not fossiliferous, as a rule, while the hard parts are made up in 
some places almost wholly of beautifully preserved fossils. One locality in particular 
on the west side of the island, near the north end, is filled with finely preserved 
specimens. Parts of this bed are very hard, making it almost impossible to get the 
shells out, while other parts are so soft that the shells can be removed from the 
matrix with the fingers. This stratum varies in thickness from four to ten feet on 

the west side to nearly twenty feet on the east side of the island. There seems to be 
little indication of bedding planes in this stratum. The general dip is to the north. 

On account of its lying unconformably on the Pliocene, being of different lithological 
composition, and containing a fauna of which a great number of species have never 
been found in the Pliocene, this horizon is designated in the present paper as the 
lower San Pedro series, or the lower part of the Pleistocene. The following species 
have been obtained from the lower San Pedro gray sand stratum of Deadman Island: 

List oF THE FossiI~s OF THE LowER SAN PEDRO Beps (Lower PLEISTOCENE) OF 

DEADMAN IsLaAND. 

(P indicates species living at San Pedro; N indicates species living only north of San Pedro; § indi- 

cates species living only south of San Pedro; E indicates extinct species or those not known as living.) 

PELECYPODA. 

Angulus buttoni, P Lima dehiscens, P Pecten var. strategus, N 

Anomia lampe, P 

Bornia retifera, N 

Callista var. pedroana, E 

Cardium corbis, N 

Cardium procerum, § 

Chama pellucida, P 

Clidiophora punctata, P 

Cooperella subdiaphana, P 

Corbula luteola, P 

Cryptomya californica, P 

Cumingia californica, P 

Diplodonta orbella, P 

Donazx californica, P 

Donazx le vigata, P 

Kellia laperousii, P 

Kellia suborbicularis, P 

Kennerlia bicarinata, N 

Kennerlia filosa, WN 

Lavicardium substriatum, P 

Lazaria subquadrata, P 

Leda fossa, N 

Leda humata, Pp 

Le da var. precursor, N 

Leda taphria, P 

Lucina acutilineata, P 

Lucina californica, P 

Lucina nuttalli, P 

Lyonsia californica, P 

Macoma calearea, N 

Macoma inquinata, P 

Macoma nasuta, P 

Macoma secta, P 

Macoma yoldiformis, P 

Mactra falcata, P 

Metis alta, P 

Modiola fornicata, N 

Modiola recta, P 

Moerella salmonea, N 

Mytilus edulis, P 

Mytilimeria nuttalli, P 

Neera pectinata, P 

Nucula castrensis, P . 

Nucula suprastriata, N 

Ostrea lurida, P 

Panopea generosa, P 

Pecten caurinus, N 

Pecten hastatus, P 

Pecten hericeus, N 

Pecten jordani, E 

Pecten latiauritus, P 

Pecten var. monotimeris, P 

Petricola carditoides, P 

Petricola denticulata, § 

Protocardia centifilosa, P 

Psephis salmonea, N 

Psephis tantilla, N 

Raeta undulata, P 

Sazxidomus aratus, P 

Semele var. montereyi, N 

Septifer bifurcatus, P 

Siliqua lucida, P 

Solen rosaceus, P 

Solen sicarius, P 

Tapes staminea, P 

Tellina bodegensis, P 

Tivela crassatelloides, P 

Venericardia barbarensis, P 

Venericardia ventricosa, N 

Venus simillima, P 

Verticordia novemcostata, VP 

Yoldia scissurata, P 
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Acmea insessa, P 

Acmea pelta, P 

Acmea spectrum, P 

Actwon punctocelata, P 

Admete gracilior, E 

Amphissa corrugata, P 

Amphissa ventricosa, E 

Amphissa versicolor, P 

Bela fidicula, N 

Bela sancte-monice, E 

Bittium asperum, P 

Bittium californicum, E 

Bittium jfilosum, N 

Bittium quadrifilatum, P 

Bittium rugatum, P 

Caecum californicum, P 

Cacum crebricinctum, P 

Caecum magnum, ? 

Calliostoma canaliculatum, 

Calliostoma costatum, P 

Cerithidea californica, P 

Chlorostoma funebrale, P 

Chlorostoma var. subapertum P 

Chlorostoma montereyi, P 

Chlorostoma var. ligulatum, P 

P 

Chrysodomus rectirostris, N 

Chrysodomus tabulatus, P 

Clathurella conradiana, E 

Clipidella bimaculata, N 

Clipidella callomarginata, 1p 

Columbella californiana, P 

Columbella chrysalloidea, 

Columbella gausapata, P 

Columbella var. carinata, 

Columbella oldroydi, E 

Columbella tuberosa, P 

Conus californicus, P 

Crepidula aculeata, P 

Crepidula adunca, P 

Crepidula dorsata, P 

Crepidula navicelloides, P 

Crepidula onyx, S 

Crepidula rugosa, P 

Cryptochiton stelleri, N 

Cylichna alba, P 

Cythara branneri, EB 

Diastoma, sp. indet., ? 

Drillia cancellata, N 

Drillia hemphilli, 5 

Drillia inermis, P 

Drillia merriami, E 

Drillia montereyensis, N 

Drillia var. penicillata, P 

Drillia torosa, P 

Eulima faleata, 8 

Cadulus nitentior, ? 

12 

12 

GASTROPODA. 

Eulima hastata, § 
—e = 
ulima micans, P 

Hupleura muriciformis, 

Fissuridea aspera, P 

wn 

Fissuridea murina, P 

Fissurella volcano, P 

Fusus barbarensis, E 

Fusus luteopictus, P 

Fusus robustus, P 

Fusus rugosus, P 

Galerus mammillaris, P 

Hipponyx antiquatus, P 

Hipponyx cranioides, N 

Hipponyx tumens, P 

Isapis fenestrata, P 
Ivara terricula, ? 

Lacuna compacta, N 

Lacuna porrecta, N 

Lacuna solidula, P 

Lamellaria stearnsii, P 

Leptothyra bacula, P 

Leptothyra carpenteri, P 

Leptothyra paucicostata, N 

Littorina planaxis, P 

Littorina scutulata, P 

Mangilia angulata, N 

Mangilia var. pedroana, BE 

Mangilia interlirata, P 

Mangilia oldroydi, EK 

Mangilia painei, BE 

Margarita var. nodosus, P 

Margarita var. pedroana, P 

Marginella jewetti, P 

Melampus olivaceus, P 

Mitramorpha filosa, P 

Mitramorpha intermedia, 1 

Monoceros engonatum, P 

Murex festivus, P 

Nassa californiana, P 

Nassa fossata, P 

Nassa mendica, P 

Nassa var. cooperi, P 

Nassa perpinguis, P 

Nassa tegula, P 

Natica clausa, N 

Neverita recluziana, P 

Ocinebra barbarensis, P 

Ocinebra interfossa, P 

Ocinebra var. aspera, N 

Ocinebra var. cerritensis, E 

Ocinebra var. munda, N 

Ocinebra perita, P 

Ocinebra poulsoni, P 

Odostomia gouldii, P 

Odostomia var. avellana, N 

SCAPHOPODA. 

Dentalium hexagonum, P 

Dentalium indianorum, N 

Olivella biplicata, P 

Olivella intorta, P 

Olivella pedroana, P 

Phasianella compta, P 

Pleurotoma bartschi, YE 

Pleurotoma dalli, W 

Pleurotoma hooveri, FE 

Pleurotoma pedroana, BE 

Pleurotoma perversa, P 

Pleurotoma renaudi, EB 

Pleurotoma smithi, FE 

Priene oregonensis, P 

Puncturella cucullata, N 

Puncturella galeata, N 

Scala hindsii, P 
Scala indianorum, P 

Scala tincta, P 

Scila assimilata, P 

Serpulorbis squamigerus, P 

Styliferina tenuisculpta, ? ° 

Taranis strongi, EK 

Terebra simplex, P 

Thalotia caffea, P 

Tornatina cerealis, P 

Tornatina culcitella, P 

Triforis adversa, N 

Trophon cerritensis, E 

Trophon gracilis, P 

Trophon multicosiatus, N 

Trophon pedroana, EB 

Trophon scalariformis, N 

Trophon stuarti, N 

Trophon var. precursor, BE 

Trophon triangulatus, P 

Turbonilla adleri, E 

Turbonilla arnoldi, E 

Turbonilla aurantia, P 

Turbonilla crebrifilata, P 

Turbonilla gibbosa, P 

Turbonilla laminata, P 

Turbonilla lowei, E 

Turbonilla muricata, P 

Turbonilla pentalopha, P 
Turbonilla similis, P 

Turbonilla subcuspidata, § 

Turbonilla tenuicula, P 

Turbonilla torquata, N 

Vurbonilla var. stylina, N 

Turbonilla tridenta, N 

Turritella cooperi, P 

Turritella jewetti, E 

Vermicularia, sp. indet., ? 

Vitrinella williamsoni, P 

Volvarina varia, P 

Volvula cylindrica, P 

Dentalium pseudohexagonum, ? 
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ECHINOIDEA. 

Echinarachnius excentricus, P Strongylocentrotus franciscanus, P Strongylocentrotus purpuratus, P 

CRUSTACEA. 

Cancer breweri, E 

RESUME. 

Motal mum ber OL SPECleS 1... .\c|evewaierayaverous ate lepat-tarstelelelonetersteretnaatsretehererafons Sao ona bOSaS 247 

Pelecypods, Species: cnr <1 6 ce sscie ieee eect eee eeeleistiieriisteiates o- 14: 
Gastropoda, Speciessa: - ce «1. mle) Seiler teeter ier eaeresceit 165 

Scaphopoda, Species |e ceiorella=icteleo¥eloletstaietefelatotetatoleeteteraatet=telelonetetteteleletateteletenetstateretet= 4 

Echinoid a, ‘Species . 1.45 civ. sic visiee ve ise ciel pe Cia onoelelaie aie ieictnacrsiehieieeae oteeaesiers 3 

Grustacea, Species 6,4... soc1sars.< 7078 « vaste eros s miele el topaieemestie raat oel aetersterarerete te eaters 1 
Species living ati Sam Wedron prec creiclareloreloveisiolohstoLeloeteteleveistoreteitolets eterno teres Tonite 158 

Percentage) of) fauna’. asitereleieisriseieteeles erratic eterno terres 64 

Species living only, north ofiSan Pedrove err lcpe te reietorsteretel <riettoretetecsterersieteiet te eyeterotere 43 

Percentage.of faunas sc ancien dns eee aoc pie eenieeen 17.4 

Specimens living only south of San Pedro...... 2.2... 2.0.00 cece ee cece es veces 8 

Percentagerofefaumars ari elelelslelejaicvsistekeysrokerete s)etolerateot=)alaelelcveteyeYetenetetete 3.2 

SJ HEHE CHUNG! 5505 Soncus cHSadu GUNN Ob0ubo SHanoO.d400009 SoSuOCOReO DaNONeS30009 31 

Percentag exo tau M aye peyeicte eter otacloletsteienctsierelorensietereicinteteteheyaloncistetexeketelaree’ 12.5 

Species of questionableyha bits tinny ct-eleote sicieielelisierstetoiesetets oleietaloleieletetereleeteteteteteterrs 7 

Percentage!of fauna. nr. ceescrets eso m iateteieheletare[arorciclae-teisteteren eieietsteeier 3 

This. is also a cold water fauna. Not only is there a large percentage of 
species which are found living only north of San Pedro at the present time, but of 

those species in the fauna which are now living at San Pedro, a great many are 
northern forms. A few distinctly southern forms are found in the fauna, however, 

which shows that the cold climatic conditions prevalent along this part of the coast 
during the upper Pliocene times were beginning to give place to more temperate con- 
ditions in the early part of the Pleistocene. The fauna of the lower San Pedro series 
is a transitional one between the boreal fauna of the Pliocene and the warm water 
fauna of the upper San Pedro series. The climatic conditions were therefore chang- 

ing during lower Pleistocene times; and the climate at the end of the period of de- 
position of the lower San Pedro deposits was much warmer than that at the end of the 

period of deposition of the Pliocene. The period of denudation between the Pliocene 
and Pleistocene epochs was one during which the conditions were also changing. 

The lower San Pedro deposits are thought by the writer to be of Pleistocene 
origin, for several reasons. First, we have a fauna with a low percentage of extinct 
species. (The high percentage of the list given above is due to the large number of 
new species and varieties, many of which are close to living forms and are probably 

living, but which have not been reported.) The large number of species found in this 

fauna which haye never been found in beds of known Pliocene origin, and the lack 
of several of the typical Pliocene species from its fauna, offer two of the strongest 

arguments in favor of the Pleistocene age of the lower San Pedro series. The state 
of preservation of the fossils is also an item in favor of their comparatively recent de- 
position. It is worthy of note that in several cases the original coloration of the shells 
of lower San Pedro fossils is still preserved. The sands, too, of this formation are 
always much less oxidized than those of the underlying Pliocene. An unconformity 
between this formation and the Pliocene also suggests a lapse of time between 
the two. 
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Dr. Lawson in discussing the movements that have taken place during late 
Tertiary and Pleistocene times in the vicinity of San Pedro, says :' “Tt follows that, 
while there is a very profound physical break between the Miocene and Pliocene, 
the marine Pliocene and Pleistocene formations are intimately associated, with no 
epoch of subaérial denudation between them.” The observations of the writer also 
show this to be true, although in some places there is evidence of local denudation 
between the Pliocene and Pleistocene. At Deadman Island, in particular, there is 
evidence of a period of denudation between the two. 

Beds of a fine gray sand, with gentle north dip, rest upon the Pliocene ex- 
posed along the railroad grade leading up to the cut in the bluff in the southeastern 
portion of San Pedro. (See diagram D, Pl. XXII.) The exact relation between 
these gray sands and the underlying Pliocene is uncertain, as detritus covers the con- 
tact along the face of the bluff. But the gray sand beds seem to rest almost conform- 
ably on the yellow Pliocene deposits, both having a low dip toward the north. One 
of the layers of gray sand near the top of the bluff north of the railroad grade con- 
tains a fauna similar to that of the lower San Pedro stratum of Deadman Island. 
This stratum is exposed in the bluff to the north of the San Pedro valley, and also in 

two small cuts in the bluff west of the business portion of the town. These gray 
sand strata were continuous at one time, the San Pedro valley, which cuts them, 
having been formed by recent erosion. 

In the bluff to the north of the valley the fossiliferous lower San Pedro stratum 

is about forty feet above tide level and dips northward, disappearing under detritus 
at the mouth of a small ravine about three hundred yards from the southern end of 

the bluff, but appearing again north of the ravine at the base of the bluff. Under- 
lying this lower San Pedro bed are gray sandy strata which correspond to the lower 

part of this same formation south of the valley, and which are unfossiliferous, except 

in a few places. The following fossils have been found in the lower San Pedro beds 

in the San Pedro bluffs. 

List oF Fossits oF THE LowER SAN Pepro Beps at THE SAN PepRO BLuFrFs. 

PELECYPODA. 

Angulus buttoni Leda var. precursor Nucula suprastriata 

Anomia lampe Leda taphria Ostrea lurida 

Cardium corbis Lucina acutilineata Pecten latiauritus 

Corbula luteola Lucina californica Pecten var. monotimeris 

Cryptomya californica Lucina nuttalli Psephis salmonea 

Cumingia californica Lyonsia californica Psephis tantilla 

Donax californica Macoma nasuta Semele decisa 

Donax levigata Macoma secta Siliqua lucida 

Hinnites giganteus Macoma yoldiformis Solen rosaceus 

Kellia laperousii Mactra falcata Solen sicarius 

Kellia suborbicularis Mytilimeria nuttalli Tapes staminea 

Levicardium substriatum Nucula castrensis Tellina bodegensis 

Lazaria subquadrata 

1 Post-Pliocene Diastrophism of the Coast of Southern California. By A.C, Lawson. Bull. Dept. Geol., Uniy. of California 

Vol, 1, 1893, p, 128. 



Acmea insessa 

Acton punctocelata 

Bittium filosum 

Bittium quadrifilatum 

Bittium rugatum 

Caecum californicum 

Caecum crebricinctum 

Caecum magnum. 

Calliostoma canaliculatum 

Calliostoma costatum 

Calliostoma tricolor 

Cerithidea californica 

Chlorostoma funebrale 

Chlorostoma var. subapertum 

Chlorostoma var. ligulatum 

Chrysodomus tabulatus 

Clathurella conradiana 

Clipidella bimaculata 

Clipidella callomarginata 

Columbella californiana 

Columbella chrysalloidea 

Columbclla gausapata 

Columbella var. carinata 

Columbella tuberosa 

Conus californicus 

Crepidula aculeata 

Crepidula adunca 

Crepidula navicelloides 

Crepidula onyx 

Crucibulum spinosum 

Drillia hemphilli 

Drillia var. penicillata 

Drillia torosa 

Dentalium hexagonum 
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GASTROPODA. 

Eulima micans 

Fissuridea aspera 

Fissurella voleano 

Galerus mammillaris 

Hipponyx cranioides 

Hipponyx tumens 

Isapis fenestrata 

Lacuna porrecta 

Leptothyra carpenteri 

Littorina planaxis 

Littorina scutulata 

Mangilia angulata 

Margarita var. knechti 

Margarita var. nodosus 

Margarita var. pedroana 

Marginella jewetti 

Melampus olivaceus 

Mitra maura 

Monoceros engonatum 

Nassa fossata 

Nassa mendica 

Nassa var. cooperi 

Nassa perpinguis 

Nassa tegula 

Neverita recluziana 

Ocinebra barbarensis 

Ocinebra inter fossa 

Ocinebra var. aspera 

Ocinebra var. cerritensis 

Ocinebra poulsoni 

Odostomia gouldii 

Odostomia tenuis 

Olivella biplicata 

SCAPHOPODA. 

CRUSTACEA. 

Balanus concavus 

ECHINOIDEA. 

Echinarachnius excentricus 

Olivella intorta 

Olivella pedroana 

Pachypoma inequale 

Paludestrina curta 

Paludestrina stokesi 

Phasianella compta 

Physa heterostropha 

Planorbis tumidus 

Planorbis vermicularis 

Pleurotoma perversa 

Scala crebricostata 

Scala hindsii 

Scala indianorum 

Scala tincta 

Serpulorbis squamigerus 

Taranis strongi 

Terebra simplex 

Tornatina cerealis 

Tornatina culcitella 

Trophon pedroana 

Turbonilla aurantia 

Turbonilla crebrifilata 

Turbonilla laminata 

Turbonilla lowei 

Turbonilla muricata 

Turbonilla similis 
Turbonilla stearnsii 

Turbonilla subcuspidata 

Turbonilla tenuicula 

Turbonilla var. stylina 

Turbonilla tridenta 

Turritella cooperi 

Volvarina varia 

Dentalium indianorum 

This fauna comprises one hundred and forty species, of which thirty-seven are 
pelecypods, ninety-nine are gastropods, two are scaphopods, one is a crustacean, and 
one an echinoderm. ‘The fauna of the lower beds of the San Pedro bluffs approaches 
a little nearer that of the upper San Pedro series than does the fauna of the same 

This may mean that part of the lower San Pedro 
beds was removed from the Deadman Island deposit before the deposition of the 
formation on Deadman Island. 

upper Pleistocene strata. 

The following species occur in the lower San Pedro deposits of the San Pedro 
bluffs which have not been reported from the same horizon of Deadman Island: 
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List oF Fosstts FROM THE LowrEeR SAN PEDRO Beps or THE SAN PEDRO BLUFFS NOT 

FOUND AT DEADMAN ISLAND. 

(P indicates species living at San Pedro; N indicates species living only north of San Pedro; S indicates species 

living only south of San Pedro; E indicates extinct species, or species not known as living. 

PELECYPODA, 

Hinnites giganteus, P 

GASTROPODA. 

Pachypoma inequale, P 

Paludestrina curta, E 

Paludestrina stokesi, E 

Physa heterostropha, P 

Semele decisa, P 

= 

Planorbistumidus, § 

Planorbis vermicularis, N 

Scala crebricostata, P 

Turbonilla stearnsii, S 

Calliostoma tricolor, P 

Crucibulum spinosum, P 

Margarita var. knechti, BE 

Odostomia tenuis, P 

Upper San Pedro Series.—Resting on the gray sandstone of the lower San 
Pedro series at Deadman Island is a stratum of fossiliferous gravel hardened by calea- 
reous cement. (See Diagram B, Pl. XXII.) This stratum, which extends over the 

whole island at about six feet below the surface, is from two to three feet in thickness. 

The matrix varies from fine sand to water-worn pebbles of Miocene shale, many of 
which are full of pholas holes still containing the shell. The fossils are well pre- 
served, and, in all but a few localities of exceptional hardness, may be removed from 

the matrix with the fingers. This stratum lies nearly horizontal. Water-worn boulders 

of the gray lower San Pedro sandstone occur in the upper San Pedro conglomerate at 

Deadman Island. This evidence indicates an unconformity between the lower and 

upper San Pedro series. 
Pedro valley. 

Similar evidence is noticeable in the bluff north of the San 

List or Fossits FROM THE Upper SAN Pepro GRAVEL StRATUM, DrADMAN ISLAND. 

Angulus buttoni 

Cardium corbis 

Chama pellucida 

Cryptomya californica 

Cumingia californica 

Donax laevigata 

Glycymeris barbarensis 

Glycymeris septentrionalis 

Hinnites giganteus 

Levicardium substriatum 

Leda taphria 

Lucina acutilineata 

Lucina californica 

Lucina nuttalli 

Lyonsia californica 

Macoma inquinata 

Acme insessa 

Acmea spectrum 

Amphissa versicolor 

Bittium quadrifilatum 

Bittium rugatum 

Bulla punctulata 

PELECYPODA. 

Macoma nasuta 

Macoma secta 

Mactra catilliformis 

Mactra falcata 

Metis alta 

Modiola recta 

Mytilus edulis 

Panopea generosa 

Pecten latiauritus 

Pecten var. monotimeris 

Pecten subnodosus 

Pecten ventricosus 

Periploma argentaria 

Petricola carditoides 

Pholadidea penita 

Platyodon cancellatus 

GASTROPODA. 

Calliostoma canaliculatum 

Cerithidea californica 

Chlorostoma brunneum 

Chlorostoma funebrale 

Chlorostoma var. subapertum 

Chlorostoma gallina 

Pododesmus macroschisma 

Psephis tantilla 

Rupellaria lamellifera 

Saxidomus aratus 

Semele decisa 

Solen rosaceus 

Solen sicarius 

Tagelus californianus 

Tapes staminea 

Tapes tenerrima 

Tellina bodegensis 

Tivela crassatelloides 

Tresus nuttalli 

Venus simillima 

Venus succincta 

Zirphea gabbi 

Chlorostoma montereyi 

Chlorostoma var. ligulatum 

Columbella gausapata 

Columbella var. carinata 

Columbella tuberosa 

Conus californicus 
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Crepidula adunca Littorina scutulata Ocinebra poulsoni 

Crepidula grandis Margarita var. pedroana Oliveila biplicata 

Crepidula navicelloides Marginella jewetti Olivella intorta 

Crepidula onyx Melampus otivaceus Olivella pedroana 

Crepidula rugosa Mitra maura Pisania fortis 

Crucibulum spinosum Monoceros engonatum Pleurotoma carpenteriana 

Cyprea spadicea Murex festivus Pieurotoma perversa 

Drillia var. penicillata Murex trialatus Priene oregonensis 

Driliia torosa Nassa caiiforniana Purpura crispata 
Eupleura muriciformis Nassa fossata Ranella californica 

Fissuridea aspera Nassa mendica Scala crebricostata 

Fissuridea inequalis Nassa var. cooperi Scala hindsit 

Fissuridea murina Nassa perpinguis Scala indianorum 

Fissurella voleano Nassa tegula Scala tincta 

Fusus barbarensis Natica lewisii Serpulorbis squamigerus 

Pusus luteopictus Neverita recluziana Spiroglyphus lituella 

Fusus robustus Norrisia norrisii Terebra simplex 

Haliotis fulgens Ocinebra interfossa Tornatina cuicitella 

Hipponyx cranioides Ocinebra keepi Turritelia cooperi 

Hipponyx tumens Ocinebra var. aspera Turritella jewetti 

Tsapis fenestrata Ocincbra perita Volvarina varia 

Lacuna porrecta 

CRUSTACEA. 

Balanus concavus 

ECHINOIDEA. 

Echinarachnius excentricus 

SCAPHOPODA. 

Dentalium semipolitum Dentalium hexagonum 

This fauna comprises one hundred and thirty-four species, of which forty- 

eight are pelecypods, eighty-two are gastropods, two are scaphopods, one is a crusta- 
cean, and one is an echinoderm. This fauna is not as large as that of the upper 

San Pedro series at the north end of the San Pedro bluff, so the discussion of the 

fauna will follow the list of species obtained from the latter locality. 
There is a railroad cut a few feet in depth near the southwestern limit of the 

San Pedro terrace. (See D, diagram #, Pl. XXIII.) On both sides of this cut 

there is exposed a bed of gravel consisting of sand, numerous well preserved fossils, 
and water-worn pebbles of Miocene shale, many of which are full of pholas holes. 
The bed is from two to three feet thick, and rests unconformably on the upturned 

edges of the Miocene shale, which at this point dips northeast at an angle of about 
15°. The gravel stratum dips gently toward the south, and is overlain by soil, which 
varies from three to five feet in thickness, growing thicker toward the south. This 
layer is also exposed at the top of the sea-cliff near D, and at many places along the 

top of the cliff from 2 to Timm’s Point. This formation is exceptionally well de- 

veloped on the sides of the ravine which euts the bluff at Crawfish George’s, showing 

a thickness of three feet, very fossiliferous, and, in some places, hardened by calcare- 
ous cement. The deposit at Crawfish George’s is mentioned by Ashley,’ who refers 
it to the Pliocene. 

'Neocene of the Santa Cruz Mountains, By Geo. H. Ashley. Proc. Cal. Acad. Sci., 2nd Ser., Vol. V, 1894, p. 341. 
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List or Fosstts Coniectep ar Crawrisu GEORGE’s. 

Angulus buttoni 

Anomia lampe 

Cardium corbis 

Chama pellucida 

Cryptomya californica 

Cumingia californica 

Diplodonta orbella 

Donax levigata 

Glycymeris barbarensis 

Glycymeris septentrionalis 

Levicardium substriatum 

Lazaria subquadrata 

Leda taphria 

Lucina acutilineata 

Lucina californica 

Lucina nuttalli 

Acmea depicia 

Acmea insessa 

Acmea instabilis 

Acmea mitra 

Acmea paleacea 

Amphissa corrugata 

Amphissa versicolor 
Bela fidicula 

Bittium asperum 

Bittium filosum 

Bittium quadrifilatum 

Bittium rugatum 

Bulla punctulata 

Caecum crebricinctum 

Calliostoma canaliculatum 

Calliostoma costatum 

Calliostoma gemmulatum 

Calliostoma tricolor 

Certhidea californica 

Chlorostoma brunneum 

Chlorostoma funebrale 

Chlorostoma var. subapertum 

Chlorostoma gallina 

Chlorostoma montereyi 

Chlorostoma ligulatum 

Chorus belcheri 

Chrysodomus rectirostris 

Clipidella callomarginata 

Columbella gausapata 

Columbella var. carinata 

Columbella tuberosa 

Conus californicus 

Dentalium semipolitum 

(4) 

PELECYPODA. 

Lyonsia californica 

Macoma inguinata 

Macoma nasuta 

Macoma secta 

Mactra catilliformis 

Mactra falcata 

Metis alta 

Mytilus edulis 

Ostrea lurida 

Pecten caurinus 

Pecten hastatus 

Pecten latiauritus 

Pecten var. monotimeris 

Pecten ventricosus 

Periploma argentaria 

Petricola carditoides 

GASTROPODA. 

Crepidula dorsata 

Crepidula navicelloides 

Crepidula rugosa 

Crucibulum spinosum 

Drillia yar. peniciliata 

Drillia torosa 

Eulima micans 

Fissuridea aspera 

Fissuridea murina 

Fissurella volcano 

Fusus barbarensis 

Fusus luteopictus 

Fusus robustus 

Galerus mammillaris 

Isapis fenestrata 

Lacuna porrecta 

Leptothyra carpenteri 

Littorina scutulata 

Mangilia angulata 

Mangilia var. pedroana 

Marginella jewetti 

Melampus olivaceus 

Mitra maura 

Monoceros engonatum 

Murex festivus 

Murex leeanus 

Murex trialatus 

Nassa cerritensis 

Nassa fossata 

Nassa mendica 

Nassa var. cooperi 

Nassa perpinguis 

CRUSTACEA. 

Balanus concavus 

ECHINOIDEA. 

Echinarachnius excentricus 

SCAPHOPODA. 

Dentalium indianorum 

Pholadidea penita 

Platyodon cancellatus 

Pododesmus macroschisma 

Saxidomus aratus 

Solen rosaceus 

Solen sicarius 

Tagelus californianus 

Tapes staminea 

Tapes tenerrima 

Teliina bodegensis 

Tivela crassatelloides 

Tresus nuttalli 

Venericardia barbarensis 

Venus simillima 

Venus succineta 

Zirphea gabbi 

Nassa tequila 

Natica lewisii 

Neverita recluziana 

Ocinebra inter fossa 

Ocinebra lurida 

Ocinebra var. aspera 

Ocinebra var. cerritensis 

Ocinebra micheli 

Ocinebra perita 
Ocinebra poulsoni 

Olivella biplicata 

Olivella intorta 

Oiivella pedroana 

Pachypoma inequale 

Phorcus pulligo 

Pleurotoma carpenteriana 

Pomaulaxz undosus 

Priene oregonensis 

Purpura crispata 

Ranella californica 

Scala indianorum 

Scala tincta 

Serpulorbis squamigerus 

Spiroglyphus lituella 

Siphonalia kellettii 

Terebra simplex 

Tornatina culcitella 

Trophon pedroana 

Trophon scalariformis 

Turritella cooperi 

Turritella jewetti 

Volvarina varia 

Dentalium hexagonum 

September 24, 1902, 
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The fauna of Crawfish George’s consists of one hundred and fifty-three 

species, of which forty-eight are pelecypods, one hundred are gastropods, three are 

scaphopods, one is an echinoderm, and one is a crustacean. It is similar to the 
upper fauna of the San Pedro bluff, with the exception that it affords a few species 
common in the lower San Pedro series that are not found in the upper beds at any 

other locality. Another noticeable fact is the great preponderance in numbers of 
gastropods over pelecypods. The fauna seems to be that of a rocky beach. 

All along the cliff, from Crawfish George’s to Timm’s Point, the gravel lies 

unconformably in disconnected masses on the Miocene shale, and is covered by soil 
varying in depth from three to ten feet. From Timm’s Point to the north along the 
bluff this formation is not exposed until a point is reached a little north of the rail- 
way cut. Here the typical gravel of the upper San Pedro series rests unconformably 

upon the lower San Pedro gray sand, and is overlain by a layer of soil. The 

upper San Pedro gravel (see diagram D, Plate XXIT) again outcrops in the bluff 
north of the San Pedro Valley, but is covered in this bluff by a sandy stratum 
between it and the soil. This gravel stratum runs along the bluff near the surface 
until it reaches a point about two hundred yards north of the valley, where it 
suddenly dips at an angle of 45° for eight feet, resting all the while on the eroded 
surface of the lower San Pedro strata. Again changing its dip to normal, it disap- 
pears under the detritus at the mouth of a short ravine. The unconformable position 
of the upper gravel on the lower gray sand is very apparent a few yards south of 

the ravine, where fragments of the lower San Pedro strata are found in the upper 
gravel. After the deposition of the lower San Pedro beds there came a period of 
uplift, during which they were eroded; then came a period of depression, during 

which the upper San Pedro beds were deposited on the eroded surface of the 

lower series. 
A heterogeneous series of strata, composed of alternating beds of sand and 

gravel, occurs above the gravel stratum at the ravine and to the north of it. 

These overlying beds dip gently to the north, but the series does not decrease 
in thickness to the north for the reason that other strata begin near the top of 
the bluff, and thus make a nearly horizontal surface to the top of the series, which 

is overlain by soil to the thickness of from two to ten feet. The lower strata 
along this bluff are of fine sand, fossiliferous in places. Near the top of the 
bluff, however, the strata are composed of coarse material, a distinct layer of gravel 

cemented with lime and containing many well preserved fossils forming the top layer. 
This top stratum first appears at the top of the bluff about one hundred feet south of 

the ravine. From this point south of the ravine it can be traced north along the 
bluff near the top, around the north end of the bluff, and back again on the west side 

of this promontory for several hundred feet. About six feet below the top gravel 

stratum is another layer rich in fossils. The beds below these last two are sand and 
gravel deposits of varying composition, nearly all, however, fossiliferous. Some of 
these lower strata show sand-dune bedding, while others are horizontal. This alter- 

nation of bedding would indicate a period of alternating conditions of elevation and 
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depression during the beginning of the epoch in which the upper San Pedro beds 
were deposited. The same sequence of strata as in the north end of the bluff occurs 
across the little valley to the west. The strata extend toward the west, but just how 
far it is not possible to determine. All the fossils labeled “San Pedro” and “ Lum- 
ber yard” are from the upper San Pedro strata in this locality, and many fine 
specimens have been obtained during the past few years. A great many shiploads of 
material have been hauled away from the bluffs as ballast by the coaling vessels 
docked at the port of San Pedro. 

The uppermost gravel stratum of the upper San Pedro series appears to be 
laid down nearly horizontally and almost continuously over the whole of the lower 
or fifty-foot terrace of San Pedro Hill. 

The following species from the type locality of the upper San Pedro series 
were collected at the north end of the San Pedro bluff, near the lumber yard, one- 
half mile north of the valley: 

List oF Fossins From THE NortH END or THE SAN PEDRO BLUFF. 

(P indicates species found living at San Pedro; N indicates species found living only north of San Pedro; 

S indicates species found living only south of San Pedro; E indicates extinct species or those not known as living.) 

> 

PELECYPODA. 

Amiantis callosa, P Lyonsia californica, P Platyodon cancellatus, P 

Angulus buttoni, P Macoma indentata, P Pododesmus macroschisma, P 

Anomia lampe, P Macoma inquinata, P Psammobia edentula, ? 

Arca labiata, §S Macoma nasuta, P Psephis tantilla, N 

Astarte branneri, FE Macoma yar. kelseysi, §S Sanguinolaria nuttalli, P 

Cardium corbis, N Macoma secia, P Saxidomus aratus, P 

Cardium elatum, §S Mactra californica, P Semele decisa, P 

Cardium procerum, § Mactra catilliformis, P Semele pulchra, P 

Cardium quadrigenarium, P Mactra exoleta, §S Siliqua lucida, P 

Chama exogyra, P Mactra falcata, P Siliqua var. nuttalli, N 

Chama pellucida, P Mactra hemphilli, E Solen rosaceus, P 

Clidiophora punctata, P Metis alta, P Solen sicarius, P 

Corbula luteola, P Modiola recta, P Tagelus californianus, P 

Cryptomya californica, P Mytilus edulis, P Tapes lacineata, P 

Cumingia californica, P Nucula suprastriata, N Tapes staminea, P 

Dipiodonta orbella, P Ostrea lurida, P Tapes tenerrima, P 

Diplodonta serricata, § Panopea generosa, P Tellina bodegensis, § 

Donax californica, P Pecten dentatus, S Tellina rubescens, § 

Donazx levigata, P Pecten latiauritus, P Tivela crassatelloides, P 

Glycymeris barbarensis, E Pecten var. fragilis, 3 Tresus nuttalli, P 

Glycymeris septentrionalis, N Pecten var. monotimeris, P Venericardia barbarensis, P 

Hinnites giganteus, P Pecten newsomi, E Venus fluctifraga, P 

Levicardium substriatum, P Pecten subnodosus, § Venus gnidia, § 

Lazaria subquadrata, P Pecten ventricosus, P Venus Were class Ss 

Leda taphria, P Periploma argentaria, P Venus simillima, P 

Lucina acutilineata, P Petricola carditoides, P Venus succincta, P 

Lucina californica, P Petricola denticulata, § Mola coopers, a 

Lucina nuttalli, P Pholadidea penita, P Zirphea gabbi, BE 

Lucina tenuisculpta, P GASTROPODA. 

Amea insessa, P Actwon punctocelata, P Amphisia versicolor, P 

Amea pelta, P Actaon traskii, § Bittium asperum, P 

Amea spectrum, P Amphissa corrugata, P Bittium filosum, P 
PL Spec ; 
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Bittium quadrifilatum, P Eupleura var.curta, E Ocinebra poulsoni, P 

Bittium rugatum, P Fissuridea aspera, P Odostomia tenuis, P 

Bittium williamsoni, ? Fissuridea inequalis, §S : Olivella biplicata, P 

Bulla punctulata, § Fissuridea murina, P Olivella intorta, P 

Bulla quoyi, P Fissurella volcano, P Olivella pedroana, P 

Cacum californicum, P Fusus barbarensis, EK Opalia borealis, P 

Caecum crebricinctum, P Fusus luteopictus, P Pachypoma inequale, P 

Calliostoma annulatum, P Fusus robustus, P Paludestrina curta, EB 

Calliostoma canaliculatum, P Galerus mammillaris, P Paludestrina stokesi, E 

Calliostoma costatum, P Haminea virescens, P Phasianella compta, P 

Calliostoma gemmulatum, P Helix sp.indet., ? Pisania fortis, HE 

Calliostoma tricolor, P Isapis fenestrata, P Planorbis tumidus, § 

Cancellaria cooperi, P Ishnochiton regularis, P Planorbis vermicularis, N 

Cancellaria crauwfordiana, P Lacuna compacta, N Pleurotoma carpenteriana, P 

Cancellaria tritonidea, E Lacuna porrecta, N Pleurotoma cooperi, EK 

Cerithidea californica, P Lacuna solidula, P Pleurotoma perversa, N 

Chlorostoma aureotinclum, P Leptothyra carpenteri, P Pleurotoma tryoniana, P 

Chlorostoma funebrale, P Littorina planaxis, P Pomaulax undosus, P 

Chlorostoma var. subapertum, P Littorina scutulata P Priene oregonensis, P 

Chiorostoma gallina, P Macron kellettii, § Puneturella cucullata, N 

Chlorostoma montereyi, P Mopalia ciliata, P Purpura crispata, N 

Chlorostoma var. ligulatum, P Mangilia hooveri, E Purpura saxicola, P 

Chorus belcheri, P Mangilia striosa, P Pyramidella yar. variegata, § 

Clathurella conradiana, E Margarita var. knechti, E Ranella californica, P 

Clipidella bimaculata, N Margarita var. pedroana, E Rissoa acutelirata, §S 

Clipidella callomarginata, P Marginella jewetti, P Scala bellastriata, P 

Columbella chrysalloidea, P Melampus olivaceus, P Scala crebricostata, P 

Columbella gausapata, P Mitra maura, P Scala hemphilli, EK 

Columbella var. carinata, P Monoceros engonatum, P Scala hindsii, P 

Columbella minima, E Monoceros lapilloides, P Scala indianorum, P 

Columbella var. precursor, S Murex festivus, P Scala tincta, P 

Columbella tuberosa, P Murex foliatus, N Serpulorbis squamigerus, P 

Conus californicus, P Murex leeanus, § Siphonalia kellettii, P 

Coralliophila nux, S Murex monoceros, § Spiroglyphus lituella, P 

Crepidula aculeata, P Murex trialatus, P Terebra simplex, P 

Crepidula adunca, P Nassa californiana, P Tornatina cerealis, P 

Crepidula navicelloides, P Nassa cerritensis, E Tornatina culcitella, P 

Crepidula onyx, § Nassa fossata, P Trivia californica, P 

Crepidula rugosa, P Nassa insculpta, C Triton gibbosus, $8 

Crucibulum spinosum, P Nassa mendica, P Trophon multicostatus, N 

Cylichna alba, P Nassa var. cooperi, P Turbonilla aurantia, P 

Drillia hemphilli, $ Nassa perpinguis, P Turbonilla laminata, P 

Drillia inermis, P Nassa tegula, P Turbonilla lowei, E 

Drillia johnsoni, EB Nassa var. hooveri, § Turbonilla stearnsii, § 

Drillia var. peniciliata, P Natica lewisii, P Turbonilla subcuspidata, § 

Drillia pudica, § Neverita recluziana, P Turbonilla tenuicula, P 

Drillia torosa, P Ocinebra foveolata, P Turritella cooperi, P 

Erato columbella, P Ocinebra interfossa, P Turritella jewetti, E 

Eulima hastata, § Ocinebra var. aspera, P Vitrinella williamsoni, P 

Bulima micans, P Ocinebra cancellina, § Volvarina varia, P 

Eupleura muriciformis, § Ocinebra perita, P 

CRUSTACEA. 

Balanus concavus, P 

SCAPHOPODA. 

Dentalium hexagonum, P Dentalium pseudohexagonum. ? Dentalium semipolitum, § 

ECHINOIDEA. 

Echinarachnius excentricus, P 

PISCES. 

Urolophus halleri, 2? 
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The fauna of the upper San Pedro series as afforded by the beds near the 
lumber yard is of a character more nearly resembling that found living at the present 
time on the coast two or three hundred miles further south. Not only is there a 
large percentage of species now living only south of San Pedro, but of the species 
living at San Pedro many are southern forms. Several of the northern forms 
remained during the period of deposition of the upper San Pedro series, but in greatly 
diminished numbers. Of the extinct forms most are new species or varieties which 

may be found upon a more extended examination to be living. Faunal evidence 
leads to the conclusion, therefore, that the climatie conditions on the coast near San 

Pedro during the period of deposition of the upper San Pedro series were as warm, 
if not warmer, than those of the present time. The change from the boreal condi- 
tions of the upper Pliocene epoch to the tropical or semitropical conditions of the 
Pleistocene was not sudden, but took place rather gradually, as is shown by the 
transition fauna of the lower San Pedro deposits. 

The upper San Pedro stage described in this paper is separated from the 
lower San Pedro deposits for the following reasons: First, there is an unconformity 
between these upper beds and the underlying formations at all of the localities 
examined. Secondly, the upper San Pedro beds differ lithologically from the lower 

San Pedro strata; the former being largely gravels, while the latter are of gray sand. 
Thirdly, the difference in the fossils of the two horizons is very marked. Many 

found in the lower series are not found in the upper, and many of the species in the 

latter are never found in the former. Fourthly, the upper series has a semi-tropical 

fauna, while that of the lower series approaches the semi-boreal. 

The upper San Pedro beds do not represent the top of the Pleistocene. The 
fauna of these upper beds, although having many species in common with the living 

fauna of the same locality, is still quite distinct. This would suggest a period of 

considerable length since the deposition of the strata. The number of distinetly 

southern forms living at San Pedro during the period of deposition of the upper 

beds also shows that there has probably been a change in climatic conditions since 
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that time. A raised beach unconformable with the upper San Pedro strata at Dead- 

man Island shows that there have been orographic movements since the upper San 

Pedro beds were deposited. All of this evidence, then, leads to the conclusion that 
there has been a sufficient lapse of time since the deposition of the upper San Pedro 

strata, to admit of marked faunal and orographiec changes. 

The upper San Pedro series is well developed on Los Cerritos Hill, where the 
typical fossiliferous gravels of the upper San Pedro formation overlie unconformably 
the brown, tilted sandstones which form the major portion of that hill. A little above 
H (diagram F, Plate XXIII), the gravel stratum has a dip of 4° due south. Below 
the gravel stratum is a thin bed of sand, which is also very fossiliferous. At @ the 

gravel stratum is only a few feet below the surface of the hill, but near the top of the 
hill this stratum is covered by a deeper deposit of sands and sandy soil. The dip of 
the stratum at K is N. 85° W. at an angle of from 12° to 15°. At K the gravel is 
overlain by a deposit of fine, unfossiliferous sand four feet thick. 

At all the localities on Los Cerritos Hill where the upper San Pedro beds are 
exposed, the underlying formation is a series of sands and conglomerates. No fossils 
were obtained in the underlying series of rocks, but they are probably of the lower 

San Pedro series. 
It will be noticed, on looking at the contours on diagram #, Plate X XIII, and 

observing the dips at the different places, that the dip of the gravel stratum conforms 
very nearly to the slope of the hill. There is a fault at H, which cuts the upper San 
Pedro stratum. The sand deposits above the gravels in a few places are probably 
what is left of layers of sand which once covered the whole area. On the flanks of 

the hill, both to the northwest, where the Los Angeles Terminal Railway cuts the 

ridge, and toward the south, where the ocean has exposed the beds, sands overlie or 

replace the gravel stratum. This fossiliferous upper San Pedro stratum is at no place 
on Los Cerritos Hill more than a few feet thick. W.S.T. Smith' thinks that per- 
haps this hill is wave built, but a careful examination shows that it is the result of 
an orogenic movement which has taken place since the lower San Pedro beds were 
deposited there. This is shown by the contortion of the lower formation, and by the 
steep dips of the uppermost layers, which conform almost exactly with the slope of 
the hill. This orogenic movement has taken place since the upper San Pedro series 
was deposited, and is evidence in favor of the theory that the upper San Pedro beds 
are at least older than the latest Pleistocene. 

List or Species CoLLecteD IN THE Upper SAN Pepro Beps at Los CERRITOS. 

PELECYPODA. 

Aligena cerritensis Cardium elatum Cryptomya californica 
Amiantis callosa Cardium procerum Donazx levigata 
Angulus buttoni Cardium quadrigenarium Glycymeris barbarensis 
Anomia lampe Chama exogyra Glycymeris septentrionalis 
Astarte branneri Chama pellucida Hinnites giganteus 

Cardium corbis Corbula luteola Levicardium substriatum 

' Topographic Study of the Islands of Southern California. By W.8. T. Smith, Bull, Dept. Geol., Univ. of Cal., Vol. Il, 1900, p. 224. 
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Leda taphria 

Lithophagus plumula 

Lucina californica 

Lucina nuttalli 

Macoma indentata 

Macoma inquinata 

Macoma nasuta 

Macoma var. kelseyi 

Macoma secta 

Mactra catilliformis 

Mactra falcata 

Metis alta 

Modiola fornicata 

Modiola recta 

Nucula suprastriata 

Ostrea lurida 

Acmea insessa 

Acmea pelta 

Amphissa corrugata 

Amphissa versicolor 

Bittium quadrifilatum 

Bittium rugatum 

Bulla punctulata 

Caecum californicum 

Caecum crebricinctum 

Calliostoma canaliculatum 

Calliostoma costatum 

Calliostoma gemmulatum 

Calliostoma tricolor 

Cerithidea californica 

Chlorostoma funebrale 

Chlorostoma var. subapertum 

Chlorostoma var. ligulatum 

Chorus belcheri 

Clipidella bimaculata 

Clipidella callomarginata 

Columbella gausapata 

Columbella var. carinata 

Columbella tuberosa 

Conus californicus 

Crepidula adunca 

Crepidula dorsata 

Crepidula navicelloides 

Crepidula onyx 

Crepidula rugosa 

Crucibulum spinosum 

Drillia cancellata 

Panopea generosa 

Pecten latiquritus 

Pecten var. fragilis 

Pecten var. monotimeris 

Pecten newsomi 

Pecten ventricosus 

Periploma argentaria 

Petricola carditoides 

Petricola denticulata 

Pholadidea penita 

Platyodon cancellatus 

Psephis tantilla 

Sanguinolaria nuttalli 

Saxidomus aratus 

Semele decisa 

GASTROPODA. 

Drillia hemphilli 

Drillia inermis 

Drillia var. penicillata 

Drillia torosa 

Eulima micans 

Fissuridea aspera 

Fissuridea inequalis 

Aissuridea murina 

Fissurella volcano 

Fusus luteopictus 

Hipponyx cranioides 

Lacuna compacta 

Lacuna porrecta 

Leptothyra bacula 

Littorina scutulata 

Lucapina crenulata 

Mangilia angulata 

Mangilia interlirata 

Mangilia striosa 

Margarita var. pedroana 

Melampus olivaceus 

Monoceros engonatum 

Murex festivus 

Nassa californiana 

Nassa cerritensis 

Nassa fossata 

Nassa mendica 

Nassa var. cooperi 

Nassa perpinguis 

Nassa teqgula 

Natica lewisii 

CRUSTACEA. 

Balanus concavus 

SCAPHOPODA. 

Dentalium hexagonum 

ECHINOIDEA. 

Echinarachnius excentricus 

Semele pulchra 

Siliqua lucida 

Solen sicarius 

Vagelus californianus 

Tapes lacineata 

Tapes staminea 

Tapes tenerrima 

Tellina bodegensis 

Tellina ida 

Tivela crassatelloides 

Tresus nuttalli 

Venus neglecta 

Venus simillima 

Venus succineta 

Zirphaa gabbi 

Neverita recluxnana 

Ocinebra var. aspera 

Ocinebra var. cerritensis 

Ocinebra poulsoni 

Olivella biplicata 

Olivella intorta 

Olivella pedroana 

Pleurotoma perversa 

Ranella californica 

Scala hindsii 

Scala indianorum 

Scala tincta 

Serpulorbis squamigerus 

Sigaretus debilis 

Siphonalia kellettii 

Spiroglyphus lituella 

Taranis strongi 

Terebra simplex 

Tornatina culcitella 

Trophon cerritensis 

Turbonilla aurantia 

Turbonilla crebrifilata 

Turbonilla laminata 

Turbonilla lowet 

Turbonilla similis 

Turbonilla stearnsii 

Turbonilla subcuspidata 

Turbonilla tenuicula 

Turbonilla tridenta 

Turritella cooperi 

Volvaria varia 

31 

This fauna consists of one hundred and sixty species, of which sixty-four are 

pelecypods, ninety-two are gastropods, one is a scaphopod, one is a crustacean, and 
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one isan echinoderm. It is similar to the upper San Pedro fauna of the beds at the 

north end of the San Pedro bluff; and has evena more southern character than that 

fauna. The great preponderance of pelecypods over gastropods as regards the num- 

ber of individuals is noteworthy in the Los Cerritos deposits. It is such a fauna as 

would be found on a low, sandy coast. 

There is an extensive exposure of upper San Pedro strata in the bluff to the 

south and southeast of Long Beach. A typical section of the bluff is represented by 

the section exposed at B (diagram Z, Plate XXIII), about one and one-half miles 

east of the Long Beach wharf. The sequence of the beds is as follows : 

Soil, grading into unstratified brown sand....... 2.2... ..ee cece eee ee ee eee eee 12 feet 

Thins bedslotslight gray isan yc).\o1eje'0\ole)oelatelelatedetelsioMteletelsleY eratetetet stoke tetenereretat etter 8 feet 

Wihite: wind -bedded Sard eccyesc serene ciercrsieiciclor teredeterelistslelotevere eisictoneretalelexeteferevetetewersiats 15 feet 

Brown sand; with horizontal bedding... 5% <1. .c wc cietelole ie clelelelersii) oes ciclo teicree iets 6 feet 

ANG FAA SCC oaonoo onoo DCoUnS DBUUCE dapaeaOn00 soasads ~eccto.cucd 41 feet 

All of the strata from this point west to A (diagram /#, Plate X XIII), the end 

of the bluff, dip gently westward, the lower strata disappearing successively under 
the level of the beach. The fossils in this series occur only in local deposits, most of 

them being found in lens-shaped pockets in the white sand layer. There is a very 

fossiliferous deposit at #, which extends for three hundred feet along the base of the 
cliff. At B (diagram E, Plate XXIII), also, there is a small deposit of sand con- 
taining only Ostrea lurida. It is probable that for the most part these strata were 
deposited during a period of sand-dune and estuarine conditions along this part of the 
coast. The dominating shells in these deposits are Ostrea lurida, Cryptomya califor- 
nica, Tagelus californianus, and other forms which inhabit lagoons and shallow 

waters. The following fossils were obtained from the fossiliferous bed at the base of 

the bluff at Z, southeast of Long Beach. 

List oF Fossits FROM THE BeEeps SouTHEAST oF Lona BEeEaAcH. 

Anomia lampe Lucina californica Olivella pedroana 

Balanus concavus Littorina scutulata Olivella intorta 

Crepidula rugosa Lunatia lewisii Pecten ventricosus 

Columbella var. carinata Leda taphria Pecten latiauritus 

Cardium procerum Monoceros engonatum Pecten var. monotimeris 

Cardium quadrigenarium Macoma secta Pleurotoma carpenteriana 

Crucibulum spinosum Macoma nasuia Pteronotus festivus 

Chione simillima Neverita reculziana Serpulorbis squamigerus 

Chlorostoma funebrale Nassa perpinguis Scala tincta 

Cryptomya californica Nassa cerritensis Terebra simplex 

Conus californicus Nassa tegula Tagelus californianus 

Donax levigata Nassa mendica Turritella cooperi 

Dentalium hexagonum Nassa var. cooperi Tellina bodegensis 

Drillia var. penicillata Nassa fossata Tivela crassatelloides 

Fissuridea inaequalis Nassa californiana Tapes staminea 
Gly ymeris septe ntrionalis Ostrea lurida Venericardia barbarensis 

Lucina nuttalli Olivella biplicata Zirphoea gabbi 

The deposits of Dominguez Hill are probably of upper San Pedro age, 
although no fossils have been found in them. Lithologically they are similar to the 
deposits around the base of Los Cerritos Hill. 
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Raised Beach Formation.—The recently raised beach on the north end of 
Deadman Island (see diagram B, Plate XXII) shows that the period of uplift which 
followed the deposition of the upper San Pedro beds is not yet finished. This raised 
beach contains many fossil shells in a perfect state of preservation, all of them retain- 
ing their original color, which suggests how recently this uplift has taken place. 

List oF Fossits FROM THE RaAIsED Breacu, Nortu Enp or DeapMan IsLAnp. 

PELECYPODA. 

Cryptomya californica Macoma nasuta Pecten var. monotimeris 
Donax levigata Macoma secta Pecten ventricosus 
Levicardium substriatum Mactra catilliformis Petricola carditoides 
Lueina californica Mactra falcata Tapes staminea 
Lucina nuttalli Mytiius edutis Tellina bodegensis 
Macoma inguinata Pecten latiauritus 

GASTROPODA. 

Acmea spectrum Columbella gausapata Fissurella voleano 
Acmea peita Columbella var. carinata Nassa fossata 
Bulla nebulosa Conus californicus Nassa var. cooperi 
Calliostoma canaliculatum Crepidula rugosa Olivella biplicata 
Cerithidea californica Crecibulum spinosum Olivella intorta 

- Chlorostoma funebrale Drillia var. penicillata 

These species are all found living in the waters adjacent to Deadman Island 
at the present time, and the raised beach specimens are in nearly as good a state of 
preservation as the living shells. 

5. Post—PiLetstocenre Deposits. 

Overlying the Pleistocene of Deadman Island, and all along the San Pedro 

terrace, is soil containing many shells, in fact, in places it is made up almost entirely 
of shells. These are the remains of ancient Indian kitechen-middens. Ashley ! 
describes as Quaternary a layer of shells found in the lower terrace of San 
Pedro Hill. After examining the fossils collected by him, and also visiting the 

locality from which they came, the writer is convinced that these deposits are simply 

the shells brought there by the Indians, for the association of species is not such as 
would be found at any one place on the beach; rocky shore and lagoon shells being 
found in about equal quantities. At every place where these shell deposits in the soil 

have been examined by the writer they have been found to contain pieces of charcoal, 

bones of mammals, and other evidences of refuse heaps. ‘These kitehen-middens are 

common at many places along the coast. Those at Port Harford are over six feet in 
thickness and have been mistaken by some collectors for Pleistocene strata. 

The shells in these kitchen waste heaps are of a kind that would be used for 
food, and include such species as Halictis cracheroidii, Pecten equisulcatus, Chione 

succincta, Tivela crassatelloides, Tapes staminea, Saxidomus aratus, etc. All of the 

specimens of Haliotis so far recorded from the Pleistocene, with the exception of one 

1 The Neocene Stratigraphy of the Santa Cruz Mountains of California. By George H. Ashley. Proc. Cal. Acad. Sci., 2d Ser., 

Vol. V, 1895, pp. 353-356. 

(5) September 25, 1902. 
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Haliotis fulgens found by the writer in the upper San Pedro conglomerate of Dead- 
man Island, and another in the Pleistocene at Spanish Bight, San Diego, have been 
taken from these Indian kitchen-middens. 

6. ArpHABETIC List SHOWING THE DISTRIBUTION OF SPECIES IN THE VICINITY 

oF San PeEpRo. 

In order to avoid any mistake, a brief description of the locality represented by 
each column in the following list is here given. 

The second column, marked “ Deadman Island” under upper San Pedro 
series, refers to the gravel stratum which extends across Deadman Island about six 
feet below the surface, and which is shown as the upper San Pedro series in diagram 

B, Pl. XXII. (See also diagram #, Pl. XXIII.) 

The third column, marked “ Lumber Yard,” refers to the sand and gravel 

deposits at the north end of the San Pedro bluff; these beds are designated as upper 
San Pedro series in diagram D, Pl. XXII. 

The fourth column refers to Los Cerritos Hill, which is shown on diagram Z, 

Pl. XXIII, and diagram (, Pl. XXII. The fossils reported in this column come 
from the gravel and sand strata at the localities H and X on that hill. 

” 

The fifth column, designated as ‘Crawfish George’s,” refers to the deposits 

on the northeast side of the mouth of the ravine which empties into the ocean at 
Crawfish George’s. (See diagram #, Pl. XXIII.) 

The sixth column, marked ‘“ Deadman Island” under lower San Pedro series, 

refers to the gray sand deposits lying between the Pliocene and upper San Pedro 
gravel strata; this deposit is designated as lower San Pedro series in diagram B, 

Ply Sexe 

The seventh column, designated as “San Pedro Bluffs,” refers to the lower 

San Pedro strata which lie above the Pliocene on the south and below the upper San 

Pedro series on the north, in the water front bluff east of San Pedro; these deposits 

are designated as lower San Pedro series in diagram D, Pl. XXII. 

Column eight, marked ‘ Deadman Island” under Pliocene, refers to the 

brown sand, “Cryptodon beds,” and contact stratum of Deadman Island; these 

deposits are designated as Pliocene in diagram Bb, Pl. XXII. 

The ninth column, marked ‘Timm’s Point” under Pliocene, refers to the 

brown sand deposits of Timm’s Point and between that point and the middle of the 
railroad cut and grade up the bluff in the southeastern portion of San Pedro; these 
deposits are designated as Pliocene in diagram D, Pl. XXII. 
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ALPHABETIC List SHOWING THE DISTRIBUTION OF SPECIES IN THE VICINITY OF SAN 

PEpRo. * 

(E indicates species which are extinct; X indicates species living at San Pedro; S indicates species living only 

south of San Pedro; N indicates species living only north of San Pedro; C indicates species living only at Catalina 

Island; R stands for rare; M stands for medium abundant; C stands for common.) 

| é | PLEISTOCENE. || PLIOCENE. 

S —_—_--——_ | 
| og Lower | is | Upper San Pedro. Ra arty 

io a ae 4 i) eich || Bla || a » 

Eee la | Oo sos lata liese ili se eae 

PELECYPODA. | | | | 
PAUSET. GI CERTZLENISIA SD: NOV as) Clee cieveiejoto)=/s/et01< oivsveve's | KE | | | R | 

Amiantis callosa CONRAD. ........ 0000 seeeee se ees | x | i = lee | 

PAE FTE STOUCLONI SED ALE sreleyevera) stsla) sicis\ </s/0ie/o}o ls eye(evarsisveres IeXerr ae Buea) mals R R M R 

PAUGSTGN ULI TEL GHRAN eels fe ereiavs iors os cities) steie «see iays x Cc | (|) wit R | in | 

Arca labiata SOWERBY ..........000 ce00ce cece eaes S) R 

Astarte (Crassinella) branneri, sp. NOV. .........-.- E | M M | 

BOT NIT ELA ETO) DAT :-.5/-)s\c/eye cles vicieieieie) sisal sees v:8s N } iy || | 

Callista subdiaphana CARPENTER.............---4% N | | | | | C C 

Callista subdiaphana var. pedroana, var. noy....... E | | R | 

Callista newcombiana GABB......-.. 0... eee eee eee xX R | B | | 

Cardium corbis MARTYN ...... 0... 0000 cee cee eens N mi a M M mM | M 

Cardium elatum SOWERBY............ .0+. -+++0- s | | R | Hie | | 

Cardium procerum SOWERBY ...... 12.2.0. 020055 S| Cc | © R | 

Cardium quadrigenarium CONRAD.......-.-.-+-+++ xX C | C | 

Chama exogyra CONRAD.........2.. seecee cece cers ».< | B R | | | 

Chama pellucida SOWERBY...........2+. 02.00 200+ Xx: Re |e R R | M c 

Clidiophora punctata CONRAD....... 0.2.25 20 00- Ki R R 

Cooperella subdiaphana CARPENTER...........-.-- x | R 

Corbula luteola CARPENTER. ...... 0.2.0. 002000 008 ».¢ | R | M R M R 

Cryptomya californica CONRAD..........2-2.-+ +00 xX m || C M R M M 

Cumingia californica CONRAD. ...... 6.00022 022 eee x | R R R R C R 

Diplodonta orbella GOULD 2.2... 2.000 cece sceeee x | R R R 

Diplodonta serricata REEVE...............+-- aes oS | Cc | 

Donaz californica CONRAD........-.----+----+++>> xX | R R | B& 

Donan lenigatus DESHAYES =... 200 2sce+ 22-2 se x) | Me ee a [a Neca |e 

Glycymeris barbarensis CONRAD...... .-.20+ 2-200 E || & Wek i eaP ao, | 

* This list has been kept open until the time for sending the manuscript to press, and contains a few species which are not given in 

the general discussion, although the descriptions of all species mentioned are given in Part Il. 
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3 PLEISTOCENE. PLIOCENE. 

Ss 

5 Upper San Pedro. See 

we | £2 | dy | of | 28 | Ee | ge || Be | Ge 
HEB ES H|e 

A we | 9 See eam ee A iS 

Glycymeris septentrionalis MIDDENDORF..........-- N R c R 

Hinnites giganteus GRAY..........++--20++-++- x R M | R R R 

Kellia laperousii DESHAYES...........-..---++ +++ ».¢ R R R 

Kellia suborbicularis MoNTAGUE,.........-..--+-+- x R R 

Kennerlia bicarinata CARPENTER ..............-+:: Cc R 

Kennerlia filosa CARPENTER..............0.--+++: N R 

Levicardium substriatum CONRAD. .......-...-+-+- x R C R R R R 

Lazaria subquadrata CARPENTER..........-+..--+- xX Y R R R 

(GANS SUT IEY UI GI) 5 5400 cobcD Becons onSUgoOmNdaGAG N M 

Leda hamata CARPENTER ..-......... 0220-20000. xX R 

Leda minuta var. precursor, Var. NOV............- N | R R 

Weed CapRsiG OU ADEN Aye cetsieleeitets eee ote ts ale isle ote = De R M | M R Cc R Co) R 

Lima dehiscens CONRAD.......2205+ 02202002 cece x | R 

Lithophagus plumula HANLEY....... 0202020000 eee x R 

Lucina acutilineata CONRAD....... 000000 cee eeeeeee | xX R R R Cc C C CG 

Lucina californica CONRAD..........-.0++ceeu ees x R R R R Cc C C 

GLucina nutialli CONRAD. 6...002 sc. ese cs ee ssaseces x (0) Cc | M Cc Cc 

Lucina tenuisculpta CARPENTER............. e++-+- x R 

Lyonsia californica CONRAD .........+....+5: x R | R R M C C 

WA COMGICOICATER NOMELIN =) cfe(a io cye)c)-1c cps sisiersienarracee N | M M 

Macoma indentata CARPENTER.........20200e0 cee ».¢ | Ri |e | 

Macoma inquinata DESHAYES.............200- 000+ x¢ R | Co | C R | C (0) 

Macomumasuta OONRADs. 222s en aciiciels ee ecttoaee x M Cc M M | Cc 

Macoma nasuta var. kelseyi DALL. ............+20 5 M M | M 

Macoma sect’ OONRAD. 2....5.002.0ecee accede saci x R (6) R R | R R 

Macoma yoldiformis CARPENTER.................- x R R 

Mactra-californica \OONRADs 92.01.0120 «0101201 6 ae xX M | 

Mactra (Spisula) catilliformis CONRAD. ............ x e) Cc Cc R | 

CUT GR EL OLEAN BAN cayenne & cierto cop vosasieloieneiseic cece Ss R 

Mactra (Spisula) falcata Gouup...................| X M Cc C M R R 

ACURA REID NALLY ED) ATi <0 eyelets aieieieie irisieleior is cisiotee tS) R | 

MCLANE CONRAD sayeietl so; aiale) Feiocsiels bese Sis alee eee xX R R C R R 

Modiola fornicata CARPENTER..............0c000e N R R 

Mocsala recta CONBAD:: ssicies acess ssa 1«00 so sieate xX R R R R 

Merella salmonea CARPENTER....................| N | Cc | 

Mytilus edulis LINNRUS............0000+ 00+ D.¢ R | R R | R | 
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Mytilimeria nuttalli Conrad 

Neera pectinata CARPENTER 

Nucula (Acila) castrensis H1nxps. 

Nucula suprastriata CARPENTER,...........0...05- 

Ostrea lurida CARPENTER. ...0..0< 225.200.0000 gars 

AGRO Lh AVENUE LAD ary cos s'ais ci aivissisiecieceiacisespree.e = 

Panoped generosa (GOULD Ss... 0). .cisceccec cee sess 

Pecten (Patinopecten) caurinus GOULD............. 

Pecten (Pecten) dentatus SOWERBY...........+++++ 

Pecten (Chlamys) hastatus SOWERBY .............. 

Pecten (Chlamys) hericeus GOULD..............2+-55 

Pecten (Chlamys) hericeus var. strategus DAULL...... 

Pecten (Chlamys) jordani, sp. NOV... .......-..-2+- 

wectenilatiauritus, CONRAD... 5.0 << -jecscccleeces see 

Pecten latiauritus var. fragilis, var. nOV............ 

Pecten latiauritus var. monotimeris CONRAD......... 

Pecten (Plagioctenium) newsomi, sp. NOV........... 

aPC REMIALP RY MRIN ELPA TING Ys © Se oe eiereicietate side tietenreis/elsiela'= 10 

Pecten (Nodipecten) subnodosus SOWERBY.......... 

Pecten (Plagioctenium) ventricosus SOWERBY....... 

Pecten (Plagioctenium) ventricosus SOWERBY var.... 

Periploma argentaria CONRAD...........0.000000s 

Petricola carditoides CONRAD 

Petricola (Petricolaria) cognata C, B. ADAMS...... 

Petricola denticulata SowERBY 

Pholadidea penita CoNRAD 

Platyodon canceilatus CONRAD 

Pododesmus (Monia) macroschisma DESHAYES...... 

Protocardia centifilosa CARPENTER 

Psammobia edentula GABB 

Psephis salmonea CARPENTER. ...-.......--e0eece0s 

IES GO MAT ANG, (COUNTED AS en AO DOOR DOO Mao ere cne 

EEL AU OIL ROUED avn ciclcs sys cis/-'= =) vite s)s\e\s\sle/s ost 

Rupeliaria lamellifera CONRAD.........+6... .20-++ 

' Sanguinolaria nuttalli Conrad 

Saxidomus aratus GOULD. ........-cccccecececcces 

LIVING. 

PLEISTOCENE. PLIOCENE. 

Upper San Pedro. eum 

Sey) EE o | £8 | $8 | em || 8 | oe 
Shr jes ONG) ae ls ) a 

R R R 

R 

R R C R 

c C R R 

(6) R R R R 

R R 

R R R R 

R R M (0) Cc 

R R M 

R M 

R 

R M 

M (6) Cc R R R 

R R 

R R M R R R 

R R 

R 

R R 

M C M R 

R 

R R R R 

M M R M R 

R R 

R (0) R 

M | M M R 

R R R R 

R R R 

R (a R 

R 

R R 

R R R M/|R 
R le 
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aé | ig | de | 2 | S8 es | $e || #2 ce ap GE 2 | 55 BE] | Ga | ae | 
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Semele decisa (CONRAD). -1.).)-.-.c1< « s)</s:0/sis)stacs «/ainiersinie ie x M M Cc M 

Semele pulchra SOWERBY.........2. 02.0000 coeees x R 

Semele pulchra var. montereyi, Var. NOvV........... N R 

Septaferibafurncatus: CONRAD :.o,1.)0 aioe clave « > eiatalarsielrer? x R 

Siligua lucida CONRAD :xits cies. : > emir ea sess sisi x M M R M 

Siliqua patula var. nuttalli CONRAD............... N R 

Solen rosaceus CARPENTER.............2-52ss00005 x R R R R 

SolenisicarivenGOcnD-re eee otecee cinco eine x R R R R c M Cc M 

Tagelus californianus CONRAD.........2.....00005 x Cc c c M 

Tapes laciniata CARPENTER..............0.0.0--005 xX R M 

Rapes: stamineay CONRAD) .).1sjoc1steiey iene ans seleieis cies x Cc Cc Cc M R M 

Tapes tenerrima CARPENTER.............0-++- 0005 xX R R R R 

Petlina bodegensis HINDS.\. 05.0.0 ce 2/0iaicisis sess xe R Cc Cc R M M 

Ellin aide DATs cecitiecisjaisieicisisicisisineinene serccen x R 

RELINON TU DESCENS LANNE sin ay selrracecl se eraveracre eiciee s R 

Thracia trapezoides CONRAD................0.2-- E R Cc 

Thyasira bisecta ‘CONRAD... .... 22. ccsce css escincccs N Cc R 

Thyasira gouldii PHIUIPPI.... 2... 0.00 secs esceeces x R R 
Tivela crassatelloides CONRAD. ............ 00.0005 xX R C M R R 

Uiresus miicteahls, OONRAD se ere since tseae eran eee x Cc C R R 
Venericardia barbarensis STEARNS................. ».¢ | R R R c M 
Venericardia ventricosa GOULD.................... N R Cc Cc 
Venus (Chione) fluctifraga SOWERBY............... x R = 
Venus (Chione) gnidia Broperte & SOWERBY....... iS} R 

Venus (Chione) neglecta SOWERBY................. Ss R R 

Venus (Chione) simillima SowERBY..... .......... xX | M Cc C R R R 
Venus (Chione) succincta VALENCIENNES............ x Cc Cc C C 
Verticordia novemcostata Avams & REEVE......... x | R 
Moldia cooperi GABB. .. <6. cis ccmeescccce. cle x R 

Woldianacissurata DAU 5 sis «cae neneideceancee ».¢ R 
AT IEDR TIAGO! LILY ONG» t0\. (0, eceiew, vcd seine eetacteetten xX R M R M 
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5 PLEISTOCENE. PLIOCENE. 

iS 
Bi Lower 
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os || #2 | Be | of | G8 | #2 | ge || fe | Ge 
2 ge | 8 | RE | ss | gs | ce || ge | Bs 

, a A @ | Be | ee || w a || > 

GASTROPODA. 

Acmea depicta GOULD....... sobcd Seende SeS0ds9000 | R 

PAlEMCEG INSe88G) HINDS) <2 2.05 cece een e cess oes x R M R M M M M 

Acmeaa instabilis GOULD.... . 2.0... 0000s cece eee es N R 

Acmea mitra ESCHSCHOLTZ...........0..000e ce eeee xX Cc 

Aicmied paleacea GOULD. «.. «250.0 sisiceiennelesisiss x Cc 

Acmea pelta ESCHSCHOLTZ..........+-++055 aaoogad x R M R 

Acmea spectrum (NUTTALL) REEVE............+..4 x R M R 

Acteon ( Rictaxis) punctocelata CARPENTER......... x R R R 

Acta@on traskii STEARNS ..........20 000005 fod00080 2 R 

Admete gracilior CARPENTER..... csoce qanandecgocc E R 

Amphissa corrugata REEVE, ..........0.eeeeee eee xe R R R R (0) 

Amphissa ventricosa, Sp. NOV........ no odoesode Sear E R 

Amphissa versicolor DALL..........0+.eecee coors x R R R G R | 

ERED IECLAC TLLCUR Gx OULID sic le aici sii s.c.ch-etarstaue.scsistsieiersy sovs:s N R R | R 

Bela sancte-monic® Sp. DOV......... 0. cece eee eee E R | 

Bittium asperum GABB. ........ +++ ssee cece ceoeee x R R M Cc R 

Bittium californicum Dau & BARTSCH............ E R 

Biieatiny JulOsw) GOULD! «2.6.0 2-10 «nei ees seine lone « N c R M M | 

Bittium quadrifiiatum CARPENTER... 2.00.20. 00005 x R R M M M 

Bittium rugatum CARPENTER... ............ see eee Ke C cg ||. G Cc Oo 

Bittium williamsoni, 8p. NOV...... 22006-0202 ences 9 R 

Bullaspunctulata A. ADAMS. . 2.5 se0cs = ses «sl-6 e005 Ss R Cc C M 

[ETE TEENS Bo gaao de BeOO0 END OOOOH SO.0BOD aXe | aR | 

Cacum californicum DALL........ 0.000 .+-+ +2000 Ke R R Cc 

Caecum crebricinctum CARPENTER...........20+00+ X R R R Cc 

Caecum magnum STEARNS..... Beles Risin e eletele:signichs sia ? | R 

Calliostoma annulatum MARTYN. .........4 05 Neaceilly eke lll | M 

Calliostoma caniculatum MARTYN...........008 000. x Re eee Cc Cc M M R 

Calliostoma costatum MARTYN.........-200eeee cere ax: | M R R R R 

Calliostoma gemmulatum CARPENTER ..........+5+ x | M R R | 

Calliostoma tricolor GABB.........00c eee ee neces X M R R CB 

Cancellaria cooperi GABB...........2 cceeeeee nee | | R 

Cancellaria cramfordiana DALL.......6.0.ee0eeeee| S R 

Cancellaria tritonidea GABB .... 2.2.05 0.2 eee eee E R 
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Cerithidea californica HALDEMANN........... iusvere| 1 eee R Cc R R M 

Chlorostoma aureotinctum FORBES. ..............++ ».¢ M 

Chlorostoma brunneum PHILIPPI.............-+60+ x R R 

Chlorostoma funebrale A. ADAMS.......... 0.400008 >.< R M R C R R 

Chlorostoma funebrale var. subapertum CARPENTER..| X R M R C R R 

Chlorostoma gallina FORBES...........-+0+e+e0 000 x R R R 

Chlorostoma montereyi KIENER.......... 000.00 cee x R R R R 

Chlorostoma (Omphalius) viridulum var. ligulatum 

PMD Soe rents ral slot tersienereyaieleiersterst> SOueHO ad5g50 x R M Cc (6 R M 

Chorus Gelchert INDS!ss1.1-\<,<:s101 «1-1-1 (e(sisiei-)=12\2% Sele lsielo x M 

CHG YSOMOMUS, BP eo INAS. paiaiesn foie, « ool (a1s/aislave ola, eratnicy cielo N 

Chrysodomus rectirostris CARPENTER. .... Gago ccd 06 N R M 

Chrysodomus tabulatus BAIRD........... 220000000 xX M R 

Clathurella conradiand GABB. 1... 0... cece eee wees ? R (0) R 

Clypidella bimaculata DALL ............00 eee eens N R R M M 

Clypidelia callomarginata CARPENTER............. x R R R R R 

Columbella ( Astyris) californiana GASKOIN ........| X R M 

Columbella (4isopus) chrysalloidea CARPENTER..... Xs ¢G R R 

Columbella (Astyris) gausapata GOULD. ...........- x R R R R R R 

Columbella (Astyris) gausapata var. carinata Hixps| X Cc C CG M M M 

Columbella (Anachis) minima, sp. NOV............. E. R 

Columbella (sopus) oldroydi, sp. nov......... seoe] E R 

Columbella solidula var. precursor, var. nov....... Ss R 

Columbella (Astyris) tuberosa CARPENTER......... alt e.:< @} ae R M R 

Contisicalifornicua HINDS= ones. eecnee canteens ».¢ C (] (9 () M M 

Coralliophiia nux ReEVE,....<....- ses c0s8cu see PS) R 

Crepidula aculeata GMELIN ...... 0.0. ce cece re ceee ne R M 
Crepidula adunca SOWERBY...........0cccecseece mx M 6] M | Mm M M 
Crepidula dorsata BRODERIP ........... e.0.0.0-05 x R R R 
Crepidula grandis MIDDENDORE...............---- N R 

Crepidula navicelloides NUTTAUL.......-.0.. 00000 Xs _M o R M R M 
Crepidula onyx SOWERBY...... pibisisisieihye/ete wieleiesite lee Ss R M R R M 

Grepidula rugosa NUTTALL ,.....0. oeees«acsvecueos p< 6.4 2Ge Jo C R | 
Orucibulum spinosum SOWERBY .....6...0 cece cecees x M (ol | M (@ 
Cryptochiton stelleri MippENDORF.......... Wi tiegatern N R 

| 

PLIOCENE. 

Deadman 
Island 

a 

Oe bs 

K 

Timm's Point. 
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Ts || Peele a | ae 5 2 3S » 

Sy a8 la | “8 | 68 | 22 | g* | ae ee 

RANG GLO PBROWN Pence cite oh cc fe consatiec ee x R M 

RSET HCE ES PILCAC EC (RIDAIY c1aicVa/alvieaiwiotors < © is:elcieivilee a isiessis x R R 

PUERATO, DY ANNETI; SP: DON. q's el cjarsivieiaseeia e cicin = vies E Cc 

Dan ATES De AN GOl=./.20s, . Nalctne sales geeks «aeoneis's ? R 

Drillia cancellata CARPENTER....... 0.0.0. 00.0 000s N R M 

Drillia hemphilli STEARNS .. 0.2.0 2.0.0 .c 2 eee cease Ss C M | R M ii) BR 

Drillia mermis Hinds... .......... Eve Suiaaseetioee x c C R 

Drillia inermis var. penicillata CARPENTER. ........ xX M C c M R M 

Dr ili FORNSONG, BPs DOVs. ocs< 6 ass cena eaten ees E R 

PD rsiltce MEFTACHMT. | SPs) DOW s\¢ 0 os5.01s, <.ctase.01s) elec e'«isie eteres E R R 

Drillia montereyensis STEARNS ........0.-000 000005 N R 

Pel acrmpiudicamHINDs y9o fa. ectisian ss aeie cielo eeees ss Ss R 

rata) to7,08c, CARPENTER «<5 5 0</0)<ciee/c) 012 sion sic is x R R R € R R c M 

Erato columbella MENKE. ...... 2.0.06 -.0.000 cence x R 

Eulima falcata CARPENTER. .........0-0.0 00000005 Ss R 

Eulima hastata SOWERBY...........002000-c000005| Ss R R 

Hulima micans CARPENTER. ...... 2.02 ccccesccccce| x R M R Cc M 

Eupleura muriciformis BRODERIP........... 22.00. | 8 R R R 

Eupleura muriciformis yar. curta, var.Nov........ E R 

Fissuridea aspera ESCHSCHOLTZ.............0. 0005 x R R R C0} R M 

Fissuridea inequalis SOWERBY...........02. 0.0005 S) R R M 

Fissuridea murina (CARPENTER) Dau. ......-...... x R R R M R 

Fissurelia volcano REEVE. ....5. << .00%.eees sees: x M Cc M C M M 

arse DOT OUT eTbiG AL RASK.4 t-\-1.\5\0, 0/0 4.00 o:a/aiere~sele: oo ea x R R R R Cc M 

[ISTE NTL Tg IER YOY RSG RAD 3 x6 ROR ERASE ORT ee p:¢ M M M C R 

LETT. OETA BOG) ee acre ag IAC RAE oe Ee x | R R Cc 

UATE SAG ORUB SN LAS Weert face sheer PS ef «joc cc cicaats x M 

Gadimia reticulata, SOWERBY ... v.00. c%scecee coos xX R | 

Galerus mammillaris BRODERIP...........06 22.005 a | R R R R | 

EUGHORS8 a ULGeNS) DHILUPPY 0.2 i. 3 s05 5 «) a{ois.aeloreios's | a7 i) SR | 

Haminea virescens SOWERBY..............------- xe I R | 

Helix (Epiphragmophora), sp. indet............... 4 R 

Hipponyx antiquatus LINNEUS...............0000- exe | R R 

Hipponyx cranioides CARPENTER.................- | N | RB R C M | 

Hipponyx tumens CARPENTER..........0002+ 0.000. | xX R R R 

(6) September 25, 1902. 
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A Reale” | S168 eae alee 

Isapis fenestrata CARPENTER. ..... 2... -00-0e sees x R M R (0) 

Ischnochiton regularis CARPENTER...............+. x R 

Ivara terricula (CARPENTER) Dat & Bartscu....., S R 

Lacuna compacta CARPENTER..........0.0. 2-208 | N M R R 

Lacuna porrecta CARPENTER...............--+00- | N R Cc R R M M 

Lacuna solidula (LOVEN) CARPENTER.............- x R R 

Wramelloria. stearmsit  WATL "are ctersis clole + ercleieis eis ore ate xX R 

Leptothyra bacula CARPENTER...........+0. 2-005 xX R R 

Leptothyra carpenteri PILSBRY.................-- x R R R R 

Leptothyra paucicostata DALL...................- x R 

Littorina planaxis (NUTTALL) PHILIPPI............ |e 26 R R R 

Tnttorina scutulata GOULD........ 000.0000 cece cece lex R M R R M C 

Lucapina crenulata SOWERBY...............--... xe R 

Macron kellettii A. ADAMS.......4......00--0- +00 s R 

Macron lividus A. ADAMS). \s)osts,02 o)<1<-/c.06 1211109. -le-ie xX R 

Mangilia angulata CARPENTER.............-...05 N R R (6) M 

Mangilia hooveri, sp. nov........ eleiolelelevelverseristinte E R 

Mangilia interfossa var. pedroana, var. nov........ E R R 

Mangilia interlirata STEARNS. ..........60 0.0 ee eee xX R R 

Mange Oldroyde Bp. OV isjs-crscts eicleieiseielecitete cee E R 

Mangilia painei, sp. NOV........... Sty Moco e apeect E R 

Mangilia. sculpttirata, DALI... occ <cttiancsiecieiels see 34 (0; 

Mangilia striosa C. B. ADAMS..............0..00- x R R 

Margarita obtabilis var. knechti, var. nov........ aol) do) R C 

Margarita optabilis var. nodosus, var. nov......... E R R 

Margarita parcipicta var. pedroana, var. nov...... E R M R R CG 

Margarita pupilla GOULD............ +20 sleteratefaye N 

Marginella jewettii CARPENTER... .... elaerete/e lee seieorsears xX R R R M 
Meiampus olivaceus CARPENTER............. 00000. x R C R R R M 
Mitra ‘matird BWAINSON=. cess «.0+eececene seen x R R M M 
Mitramorpha filosa CARPENTER. ............ 00000. xX M 
Mitramorpha intermedia, sp. nov................. E M 

Monoceros engonatum CONRAD........ SOU Sen Ao) eee: 4 M C R M R R 
Monoceros lapilloides CoNRAD...... wie eerste levers axeteferai| ye R 

Mopalia ciliata SowERBY.............. FO IPERS x R 

PLIOCENE. 

Deadman 
Island 



ARNOLD —THE PALEONTOLOGY AND STRATIGRAPHY OF SAN PEDRO. 43 

8 PLEISTOCENE. PLIOCENE. 

is 
z . Lower 
rei Upper San Pedro. San Pedro. 

fli) e [2 /Gh| HB) i) Al B 
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Murex (Pteronotus) festivus HINDS........... By sera\ ex R M R R 

Murex (Pterohytis) foliatus MARTYN.............-. N R 

Murex (Pterohytis) nuttalli ConraD...... genegana5 x R R R 

Murex (Chicoreus) teeanus DALL...... 00.00 eee s C M 

Murex (Cerostoma) monoceros SOWERBY..........- 5 C 

Maimeritriciatets) SOWERBY <5 <6. 0/000) s/- 2s ciclo sim so= x R M R | 

Nassa californiana CONRAD........2.0++000+ Rosa) DS R (6) R R R | 

Nassa cerritensis, sp. NOV........... eeting Sige E R Cc | 

Nassa fossata GOULD.....0.0.0000005 nie eres x FST Cale ee Pace nate es R | 

Nassa insculpta CARPENTER...... 2.0... 022200 sees Cc R 

Wass mendica GOULD. ...6...006 .ceceeceetee sees xX M Cc R M Cc M M M 

Nassa mendica var. cooperi FORBES..... Bi artte Ssiste x GC C Cc Cc Cc 6} M M 

Nassa perpinguis HINDS.. ............ 2.02 -00--- x M Cc Cc M C C R | R 

Nessa teguia (REEVES ...00< <-ccce cece acces ayareleiaieis x R M R R R R | 

Nassa versicolor var. hooveri, var. nov...........--- Ss R 

Natica clausa Bropertr & SOWERBY..........-.-- N R M R 

Natica (Lunatia) lewisii GOULD...........+4-2+-5- x M Cc M R 

Neverita recluziana PETIT....... erates tape sie eisleiasec x M Cc Cc M R R R 

Norrisia norrisii SOWERBY . .....5....0. --0eee eee x R 

Ocinebra barbarensis GABB.......... sgooscdocunnS xX R R | 

Ocinebra foveolata H1NpDS....... ae Salt teroa ates cesctsie x R 

Ocinebra interfossa CARPENTER. ........2..++-0-+- x R M R R R R 

Ocinebra Keepi, 8p: NOV... .05 2005022 2scee sotenciascs E R R 

Ocinebra lurida MIDDENDORF........-2+.0++ -+e00% x R 

Ocinebra lurida var. aspera BAIRD..........++ +00 N R C R R R R 

Ocinebra lurida var. cancellina PHILIPPI.........- s R 

Ocinebra lurida var. cerritensis, var. NOV.......--- E R R R R | 

Ocinebra lurida var. munda CARPENTER........... C R 

Ocinebra micheli FORD..........-+0.+++5 RAGA SEOSE 2 R 

Ocinebra perita HINDS........... AEGIS HCCeerae xX M Cc M M 

Ocinebra poulsoni NUTTALL...........---+- x R M M R R M 

Odostomia gouldii CARPENTER........-..-+6 e000 xX R R 

Odostomia nuciformis var. avellana CARPENTER....| N R 

Odostomia tenuis CARPENTER. .......... 00-0000 x R 

Olivella biplicata SOWERBY........--20+----00 +0 x 0) Cc M Cc Cc Cc R R 
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Olivelia intoria CARPENTER............-20+ --0+e> xX Cc Cc R 6) C M 

Oliveila pedroana CONRAD .........0++-0eeeeeeeee x R R Cc R M M M 

Opalia borealis GOULD - .... 2. cccec0 eeemecssc- coos x R 

Opalia crenitoides var. insculpta CARPENTER....... x R 

Pachypoma inequale MARTYN.............. 0000+ aX: R R R 

Paludestrina curta, sp. NOV.......... aarsietsianaetePtls E R R 

Paludestrina stokesi, sp. DOV. ........0.0. -+++ eee E R R 

Phasianella compta GouLD...... Maocbadcadapactas x Cc R R 

Phorcus pulligo MaRtTYN...... apsopnadmaedad Good Cc 

Physa heterostropha SAY. ...... 0000 .--.00 e+e voce x | R 

Pisania fortis CARPENTER......... reteYate slersieis(evetiste E R R 

Planorbisitumidus (PREIKEER. .../0\.\-/- [Jol s\e tenis <2 5 M R 

Planorbis vermicularis GOULD ........0..2..22-08- N M R 

Pleurotoma (Borsonia) bartschi, sp. nov.......... E M M 

Pleurotoma (Dolichotoma) carpenteriana GABB..... »-¢ M M R 

Pleurotoma (Dolichotoma) cooperi, sp. nov........ E R 

Pleurotoma (Borsonia) dalli, sp. nov...........+. E R nes 

Pleurotoma (Borsonia) hooveri, sp. nov..........+. E R 

Pleurotoma (Leucosyrinx) pedroana, sp. nov....... E R 

Pleurotoma perversa GABB... .......ccecses ceeeee x M R R (} R R M 

Pleurotoma (Drillia) renaudi, sp. nov............- E R R 

Pleurotoma (Spirotropsis) smithi, sp. nov.......... E M M 

Pleuroloma (Dolichotoma) tryoniana GABB........ x R 

Pomaulax undosus Woop................ Serelerororeiete x R R 

Priene oregonensis REDFIELD.........-2...00-2000e x R R M R Cc 

Puncturella cucullata GouLD....... 2.220.000 cone N R R M 

Puncturella galeata GouLp............. Belolefarelotals N R M 

Purpura crispata CHEMNITZ............ BOOQOUgndS N R R Cc 

Purpura saxicola VALENCIENNES..............2.+ x R 

Pyramidelia conica var. variegata CARPENTER...... S R 

Ranella californica Hinxps...... Spincoucouneroadona|| R Cc R R 
Rissoa acutelirata CARPENTER, ....0..00c00ceee cece 5 R 

Scala bellastriata CARPENTER...... ‘ ators) | R 

Scala crebricostata CARPENTER. . 2.206 cecccccceces x R M R 
Scala hemphilli DAL ...... Sesion = E R 
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Scala hindsii CARPENTER.............. 0000 seee ees x BS | CR RS ERES | Be ME | 

Scala indianorum CARPENTER ...... 02.00.0000 e005 ».¢ R C R M R R R | 

Seala tincta CARPENTER ....0. 2.20 cc0ese cece cceees x R R R R R R 

Seila assimilata C. B. ADAMS ............ 5 ga0acbe x R 

Serpulorbis squamigerus CARPENTER. .......--.---- x M M R R R R 

Sagarenis devils GOULD... sasic «ss cise s scicce esas visisie xX R R | 

Siphonalia kellettii FORBES ..............+. Aiea x R R R 

Solariella cidaris A. ADAMS ..........++- ® Stee Soaistit Ek R 

Solariella peramabilis CARPENTER. ..........-+20+- C R 

Spiroglyphus lituella MORCH........-. 2202000000 xX C C C c 

Styliferina tenuisculpta CARPENTER........... Seeeciiy a R 

Taranis strongi sp. MOVee eeeialeleelo eta maaaae Panay E R R R R 

Terebra ( Acus) simplex CARPENTER.,........ Retesaalh, & R c M M M M R R 

Mimiotzancg fer) GABBS. tafe ceuteys.cwys nee cites 3 oie © elle xX R M 

Pornating cerealis GOULD: ..<<.c00 220200000 500. my | M R M 

Tornatina culcitella GOULD ....... s.eece sees ceeeee x R R R | R M M 

Mornatindeximid, BAIRD «5 6.26 s\s01c <iciselecs% oe eie esie x R 

Tornatina harpa Dauu..... soupoonc coOCaDeHONDCaG x R R R R - 

Triforis adversa MONTAGUE. .............2--00 eee N R 

PTE AUIAC CIB OTFCC CARA 2 ccc'alc/al= « s\sicielei= sim Bae ns x R 

Pravin solandri GRAY... <<. s60s10-5° aia) arciersieistctile ».G R 

Tritonium gibbosus BRODERIP...........2+ +++ oseal| Os R 

Trophon (Boreotrophon) cerritensis, sp. NOV........ E R R 

Trophon (Boreotrophon) gracilis PERRY........-.- x R R 

Trophon (Boreotrophon) multicostatus EscuscHotz.| N R R 

Trophon (Boreotrophon) pedroanus, sp. Noy....... E R C Cc 

Trophon (Boreotrophon) scalariformis GOULD. ...... N R C R 

Weapnor stants SMITH) 2). ccleisiecsjecic/2 2 eee === N R Cc R 

Trophon orpheus var. precursor, Var. NOV........- E M Cc 

Trophon (Boreotrophon) tenuisculpta CARPENTER... E R 

Trophon (Boreotrophon) triangulatus CARPENTER..| X R 

Turbonilla adleri (DALL & BARTSCH), sp. nov...... E R 

Turbonilla arnoldi (DALL & BARTSCH), sp. NOV..... E R 

Turbonilla aurantia CARPENTER...... «2... «+++- x R R R R 

Turbonilla crebrifilata CARPENTER ...........-+-- x | R R R 
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Turbonilla gibbosa CARPENTER .......0+2 ceeeee eens x R 

Turbonilla laminata CARPENTER..........-+2+ e000 xX R R R R 

Turbonilla latifundia (DaLtt & BartscH), sp.nov...) E R R R R 

Turbonilla lowei (DALL & BartscH), sp. noy.. ere | E R R R 

Turbonilla muricata GOULD..... Sele epee aes | § C Cc : R R 

Turbonilla pentalopha (DALL & BARTSCH), sp. nov..| X R 

Turbonilla similimis C. B. ADAMS. ...........-++-- x Cc Cc R R 

Turbonilla stearnsii (DALL & BartscH), sp. nov....| §& R R R 

Turbonilla subcuspidata CARPENTER...........2++- S R R R R 

Turbonilla tenuicula: (GOULD)... -<. . 0.02 ccceceesss X R R R R 

Rurnbonitiaiornguatat GOULD sseeere aeons Xe R 

Turbonilla torquata var. stylina CARPENTER........ N R R- 

Turbonilia tridenta CARPENTER, .......... 00-0000 | N R R R 

Turritella cooperi) CARPENTER... 22.6 oce0se o<ce cea Xs M c M M @ Cc Cc C 

Turritella jewetti CARPENTER. .... wielisioere(aieverecciavareiars E R R R M C 

Mermicularsa,aspeind chaser rence reece Sal! R 

Vitrinella williamsoni DAL. ............000+-0 00+ Xe R R 

Volvarina varia SOWERBY..........-+.s00cccccccs xe R M () R R R 

Volvula cylindrica CARPENTER.........00. 0.220000 x R 

ANTHOZOA. 

Caryophyllia arnoldi VAUGHAN. .......... 0.00000 ? R 

Caryophyllia californica (VAUGHAN), sp. nOv...... ? R 

Caryophyllia pedroensis (VAUGHAN), Sp. Nov. ...... ? R ~ 

Paracyathus pedroensis (VAUGHAN), Sp. NOV....... ? R 

ECHINOIDEA. 

Echinarachnius excentricus ESCHSCHOLTZ.......... x R Cc M M Cc M 

Strongylocentrotus franciscanus AGASSIZ.........+. x Cc 

Strongylocentrotus purpuratus STIMPSON........... x: (6) 

BRYOZOA. 

Bryozoan remaing::..+ cee se ee ee eee ee CEE 2 c 

BRACHIOPODA. 

Ui CUeS ef reynt, ALL, acs «een eee EE EEE N R 

Terebratalia smithi, sp. NOV......22 000. cece eccece E R 
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SCAPHOPODA. 

Cadulus nitentior CARPENTER. .........0. 0.0000 e00s 

Dentalium indianorum CARPENTER...... 0.6.60 eee 

Dentalium hexagonum SOWERBY.......... 00000005 

Dentalium pseudohexagonum DALL..........05 0005 

Dentalium semipolitum Bropertre & SOWERBY...... 

CRUSTACEA. 

Baianus concavus Bronn. ee ee en 

Cancer brewerit GABB....... 6 deo copoaoDodonOSoNG 
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Urolophus halleri (?) COOPER ..........-.---- 0005 
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THE UPPER PLIOCENE AND PLEISTOCENE FORMATION OF 

OTHER LOCALITIES OF THE PACIFIC COASH 

In discussing the occurrence of the Pleistocene deposits at other points along 

the Pacific Coast it will be necessary, in most instances, to quote the observations of 

others, as the writer has visited only a few of these localities. 

The writer examined a raised beach at Blakeley Point, opposite Seattle, Wash- 

ington, during the summer of 1900. It consists of sandy deposits lying horizontal 

upon the upturned and eroded edges of the Astoria Miocene strata. This beach and 

one or two others in the same vicinity are about ten or twelve feet above the level of 

Puget Sound, showing a total thickness of about ten feet; they are of late Pleistocene 

age, undoubtedly later than the last ice age of that country. The following species 
of marine mollusks in a rather poor state of preservation were obtained from the Point 

Blakeley raised beach: 

Macoma inquinata Purpura crispata Saxidomus aratus Tapes staminea 

Several deposits of a similar nature have been reported by J. P. Kimball? in 

the same vicinity. Dr. Kimball is of the opinion that there has been a recent eleva- 
tion of the shores of the Sound of at least twenty-five feet. This uplift has taken place 
since the glacial drift was deposited in that region. Dall?® reports a Pleistocene 
deposit, overlying beds of Pliocene age, from thirty to forty feet above the sea, near 
Bruceport, Washington. 

Mr. H. W. Turner of the United States Geological Survey collected several 
specimens of sandstone containing the borings and shells of Pholadidea penita Conrad, 
from an elevation of fifty feet above tide water, at Fort Ross, Sonoma County, Califor- 
nia. Pholadidea penita not occurring previously to the Pleistocene, this evidence 
shows that there has been a post-Pleistocene uplift of at least fifty feet at Fort Ross. 

On the flanks of several of the little valleys draining into the Bay of San Fran- 

cisco are deposits known to be of post-Pliocene age. Whitney describes some of 
these deposits, and makes correlations which are important, if correct. He says:° 

“A post-Tertiary deposit made up of beds of gravel, sand, clay, and oyster 

} Physiographic Geology of the Puget Sound Basin. By J.P. Kimball. Am. Geol., Vol. XIX, 1897, p. 231. 

2 Correlation Papers. Neocene. By W. H. Dalland G. D. Harris. Bull. U. 8. Geol. Sur. No. 84, p. 228, 1892. 

Geological Survey of California, By J. D. Whitney, State Geologist. Geology, Vol. I, p. 102, 1865. 

(48 ) 
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shells rests horizontally upon the upturned edges of the Cretaceous at several local- 
ities around Benicia. These are similar to the beds noticed as oceurring on the 
shore between Martinez and Bull’s Head Point, which contain fragments of bones of 

large animals and rolled Tertiary shells. Similar beds, with oysters, were observed 

on San Pablo Bay between Point Pinole and the Embarcadero; at this locality the 

beds containing oysters, which rest horizontally on upturned strata of the Tertiary, 
are elevated twenty feet above the level of the waters of the bay. At Benicia, also, 
there has been an elevation of several feet since the oyster beds were deposited. 
With the shells of oysters, those of other species, all now living in the waters of the 
bay, are found. These deposits evidently belong to the post-Pliocene, and they are 
of the same age as the beds of gravel, with boulders of gray sandstone, containing the 

bones of the mastodon and horse, which occur at Bottle Hill near Benicia.” 

The Pleistocene deposits on the shore of San Pablo Bay between the Union 
Oil Refinery and Point Pinole have been visited by Dr. Merriam and the writer. 
The deposits, which rest on the upturned edges of the San Pablo strata, consist: of 
horizontally bedded layers of sand, gravel, and clay. Teeth of the mammoth, and 

bones of the giant sloth and extinct bison have been found in these Pleistocene layers 
by Dr. Merriam. In certain places the Pleistocene layers consist almost entirely of 

oyster and mussel shells. 

List oF FossIts FROM THE PLEISTOCENE Deposits oN San PasBLto BAY BETWEEN THE 

Union Orn REFINERY AND Point PINOLE. 

Ostrea lurida Ostrea conchaphila Mytilus edulis Tagelus californianus 

The character of these Pleistocene strata and of their fauna leads the writer to 
correlate them with the upper San Pedro series. 

Deposits of soft yellow sand resting on the Merced (Pliocene) strata in the 
vicinity of Lake Merced on the San Francisco peninsula have been assigned to the 

Pleistocene by Lawson’ and Ashley.* The line of demarkation between the Plio- 
cene and Pleistocene at some places mentioned by these authors seems to be in doubt. 
Both are agreed that there is an unconformity between the two series, and Ashley 

thinks that there was a period of subaérial erosion between them. 
The Pleistocene deposits mentioned by Ashley’ as occurring along the tops of 

the sea-cliffs from Montara Point south are partly of fresh-water and partly of marine 
origin. Those at Purissima are certainly of marine origin, for pholas borings have been 
found in the old beach-line on which they were deposited. The deposits along the upper 
edge of this same terrace in the vicinity of Halfmoon Bay are of fresh-water origin, 
and are very recent. The Haliotis mentioned by Ashley as occurring in these 
deposits are from Indian kitchen-middens, common at many places along the Califor- 

nia coast. Similar kitchen-middens near San Mateo have been reported as Quarter- 

nary by the same writer. 

1 The Geology of the San Francisco Peninsula, By A.C. Lawson. 15th Ann. Rep. U.S. Geol. Sury., 1895, p. 463, et seq 

2 The Neocene Stratigraphy of the Santa Cruz Mountains of California. By G. H, Ashley. Proc. Cal. Acad. Sci., 2nd ser., Vol. V, 

1895, p. 347, et seq. 

2 Op. cit., p. 349. 

(7) September 26, 1902, 
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In the region surrounding Carmelo Bay’ are numerous terraces strewn with 
boulders and pebbles, more or less cemented together, and in several cases with the 
adjoining rock surfaces showing borings which resemble those of Pholadidea penita. 
No fossils have been found in these deposits, but Lawson believes them to-be of 

Pleistocene origin. He also believes that there was an interruption in the Pleistocene 
sedimentation, during which time orogenic movements took place. His conclusions 

are based on the finding of an unconformity between two of the terrace formations in 

a section north of Abalone Point. 
Fairbanks’ tells of a large area of Pleistocene sediments lying west of Corrali- 

tos Creek and north of the summit of the ridge. The beds are horizontal and consist 
of indistinctly stratified and slightly consolidated sand. ‘This sand formation reaches 
a maximum thickness of about three hundred feet. Fragments of shells are found 
over the surface of the deposits up to an elevation of nine hundred feet. The only 

shells positively identified from the surface of the beds are: 

Chlorostoma brunneum Haliotis (?) Lunatia lewisii Mytilus californicus Purpura canaliculata 

This fauna is similar to that of the Indian kitchen-middens found at so many 

places along the coast, and it seems probable that the shells are from deposits of this 

kind. Their occurrence on the surface would add weight to this theory. Another 
Pleistocene area in this Point Sal district is at the head of the valley north of the 
dairy, and consists of fragments of bituminous shale, and a deposit of calcium carbon- 

ate containing casts of Crepidula rugosa and a species of Purpura. Fairbanks says 

these beds are similar to those of Point Loma, near San Diego, ‘“‘ even to the presence 
on the surface of small coneretionary nodules of sand cemented by iron oxide.” ® 

From Mallagh Landing, two miles southeast of Port Harford, to Pismo, and 
from Surf to Santa Barbara the sea-cliffs are capped by deposits of sand and gravel 
which are probably of Pleistocene age. No fossils were found in any of the localities 

visited; but in several places, noticeably northwest of Pismo, pholas-bored pebbles 
were found at the contact between the Pleistocene sands and the underlying eroded 

Miocene shale, thus showing the marine origin of the Pleistocene deposits. 

SAnTA BARBARA AND VICINITY. 

The Packard’s Hill deposits are the most important of the fossiliferous 
beds in the immediate vicinity of Santa Barbara. Packard’s Hill is a ridge 

about three hundred feet in height, which begins a short distance northwest of 
the western end of the beach boulevard, and extends for nearly a mile due north. 
Its eastern slope is almost precipitous, and outcrops of the fossil-bearing strata are 

found over the whole slope. The best outcrops, and the one from which all the fossils 
were obtained by the writer, are about two-thirds of the way up the hill. The hill 
consists of layers of fine, soft, light yellow sand and marl, which is hardened in places 

The Geology of Carmelo Bay, By A.O. Lawson. Bull. Dept. Geol., Univ. Cal., Vol. I., p. 52, e¢ seg. 

* The Geology of Point Sal. By H. W. Fairbanks. Bull, Dept. Geol,, Univ. Cal., Vol. II., 1896, p. 6-8. 

Op. cit., p. 8, 
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by the lime leached from shells. The dip of the beds is nearly due south at an angle 
of 15°. The hardened strata are darker colored than the softer beds, and as a rule 

are more fossiliferous. The fossils in the soft strata are very fragile, but by using 

care some fine specimens may be obtained from them. 
The fauna of the Packard’s Hill deposits is similar to that of the upper 

horizon of the San Diego formation, and is probably equivalent to that part of the 
Pliocene which is missing between the Deadman Island Pliocene and the overlying 

lower San Pedro series (Pleistocene). The close relation between the Pecten bellus 

Conrad found in the Packard’s Hill Pliocene and the Pecten hemphilli Dall of the 
upper horizon in the San Diego formation is an indication of a more or less close 
relation between the two formations. Pecten bellus, Terebratalia hemphili, Laqueus 
jeffreysi, and Venus perlaminosa are the most characteristic specimens found at Pack- 

ard’s Hill. 
A bluff nearly thirty feet in height begins just west of the western end of the 

beach boulevard at Santa Barbara, and extends southwest along the ocean. For 

the first eighth of a mile, or along the edge of the first cove, the bluff consists 

of rather evenly bedded, soft, brownish yellow, sandy marl, which dips 8S. 30° E. 

14°. Around the point one-eighth mile southwest of the bath-house the bluff 

consists of irregularly bedded gravels and sand, which seem at some places to rest 

unconformably upon the fossiliferous marl beds, although false bedding is so prevalent 

in the deposits along this bluff that any positive evidence as to the conformability of 

the strata was hard to obtain. Further southwest along the coast, the gravels and 

sand rest upon the upturned and eroded edges of the contorted Miocene shales. At 

one place about half a mile south of the bath-house, where these Pleistocene sands 

and grayels rest upon the Miocene shales, the Pleistocene deposits were impregnated 

with asphaltum. In this same place a fragment of the fossiliferous sandstone, similar 

to that which is found at the northern end of the bluff near the bath-house, was 

found in the Pleistocene gravels; thus giving evidence that there are two distinct 

horizons in the Pleistocene along this bluff. 

Alternating strata of sand and gravel, showing false bedding, are exposed in 

the sea-cliff east of the Santa Barbara wharf. A stratum of shell fragments was 

found near. the western end of this cliff, but no specific determination of the fossils 

could be made on account of their poor state of preservation. The strata of this bluff 

are similar to, and probably contemporancous with, the late Pleistocene strata in the 

bluff southwest of the bath-house. 
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List or Fosstts CoLLECTED FROM THE PLIOCENE AND PLEISTOCENE FORMATIONS OF 

Santa BARBARA, CALIFORNIA. 

ood : vd 5 

22 | a8 || ae | #B8 
Sig) ||Pome| Sole 
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Acmea insessa HINDS. .......2.0++20-00% x Margarita pupilla GOULD ............... x 

Admete gracilior CARPENTER...........- xX Mitramorpha intermedia, sp.nov........- x 

Amphissa corrugata R¥EVE........ 2.0: x | Modiola fornicata CARPENTER.........-+- xX 

Balanus concavus BRONN............---- x Wassamendica GOULD eae ee ae eer xX 

Bela jfidicula ‘Gout’. ..... 2:20 220+ csccne axe Natica clausa BRroperir & SOWERBY..... x xX 

Bittium asperum GABB.... ....seeee eee xX | Ocinebra barbarensis GABB.........+-- Sal 

Bittium quadrifilatum CARPENTER........ x Ocinebra lurida var. aspera BAIRD....... x 

Br YOZOCASP of (21) optics «tol etatastedaletad=) siete taverotorole x Ocinebratperita; HINDSieter trees x 

Cardium corbis MARTYN ...............- x Odostomia nuciformis var. avellana CaR- 

Calliostoma gemmulatum CARPENTER..... ».¢ PEN TER o\eloje]efayattteiele) cieieivialayiatereleteretererats x 

Chrysodomus tabulatus BAIRD.........+ x Odostomia gouldii CARPENTER...........- x 

Clathurella conradiana GABB...........+ Da ED: < Olivella biplicata SOWERBY .............- x 

Columbella (Astyris) gausapata Goutp...| X Panopea generosa GOULD..............+- x 

Columbella (Astyris) gausapata var. cari- Peeten bellus' CONRAD sep eeecieea ere xX 

MALO MINDS tee er ene cera o ee Xe Pecten caurinus GOULD..... DCddd S6SonHie x x 

Columbella (Astyris) tuberosa CARPENTER.| X Pecten hastatus SOWRRBY......0. 02++ 0+: x x 

Crepidula adunca SOWERBY...........-. x Pecten jor dani; Sp. sees x 

Crepidula navicelloides NUTTALL......... x | Pectenvopuntzcy DALE eee x 

Cythara branneri, Sp. NOV. ......0.2+ 000s x | Pododesmus macroschisma DESHAYES..... 2¢ 

Digstomad, BP -0((2)esmasrecten cele cies se cirecels xe Protocardia centifiiosa CARPENTER. ...... x x 

FPusus robusius: "TRASK. 22.) 02. sc saws cons D.¢ Psephis salmonea CARPENTER........... x ».« 

Galerus mammillaris BRODERIP.......... x >. Puncturella cuculata GOULD............. x 

Glottidia albida HINDS...............+.- x€ Strongylocentrotus purpuratus STIMSON...| X 

Lacuna compacta CARPENTER............ x | Terebratalia hemphilli DAL. ............ x 

Laqueus jeffreysi (2?) DALL..... ......... xe Tornatina culcitella GOULD...........+.- x 

Leptothyra bacula CARPENTER........... 6 | Trophon gracilis PERRY................: x 

Leptothyra paucicostata DAUL........... x | Trophon orpheus var. precursor, var. noy. 2. 

Lucina acutilineata CONRAD ............ x | | Turbonilla tridenta CARPENTER.......... 3K 

Lucina californica CONRAD........ ..... ».¢ | | Venericardia barbarensis STEARNS) sees x >. 

MMACOMGBP (12) 2.0.00) oe eee eee x Venericardia ventricosa GOULD.... ax ee 

Mangilia angulata CARPENTER........... x | | Venus perlaminosa CONRAD.............. xX ».¢ 

Mangilia inter fossa var. pedroana, var. noy.| X 

Recognizable fossils are found only in the few beds of soft, brownish-yellow 
marl at the northeastern end of the bluff west of the bath-house. The lowest strata 
exposed near the bath-house consist almost wholly of bryozoan remains, among which 
are scattered a few shells. The bryozoan remains give place to sand in the beds a 
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few feet above. The large shells in the strata are poorly preserved, but the smaller 

fossils, especially the gastropods, are abundant and well preserved. 
The fauna of the beds west of the bath-house is similar to that of the lower 

San Pedro series (lower Pleistocene) of Deadman Island, and these Santa Barbara 

beds are probably contemporaneous with the lower San Pedro deposit of Deadman 
Island. Several nearly perfect tests of Strongylocentrotus purpuratus were found in 
the bath-house strata, the first tests of this species that have been recorded from the 
Pleistocene. Hchinarachnius excentricus was also found in the same bed. ‘The strati- 
graphic relation between the Packard’s Hill and bath-house beach fossiliferous deposits 
was not obtained, but the former are probably the older strata, although both may 
belong to the same series and be nearly contemporaneous. 

Lithologically the two beds are somewhat similar, but faunally they differ con- 
siderably. The absence of Pecten bellus, Terebratalia hemphilli, Laqueus jeffreysi and 
Pecten opuntia from the bath-house beach strata; and the absence of the two species 
of echinoderms and many species of gastropods from the Packard’s Hill beds, are the 
noticeable differences between the two faunas. 

Whitney mentions the following localities, besides those already cited, where 

Pleistocene deposits were found by the State Survey: At Hill’s Ranch,’ about six 

miles west of Santa Barbara, “the bituminous slate is covered unconformably, as at 
Santa Barbara, by a heavy deposit of post-Pliocene age, which here attains a thickness 
of from eighty to one hundred feet. The bituminous slates, which are highly con- 
torted and turned upon edge, lie nearly on a level with the ocean; and on their 

edges rests a body of soft, arenaceous, and loose gravelly materials, sometimes very 
slightly consolidated, and in which are long fissures filled with asphaltum.” On the 
southwestern face? of Santa Barbara Island is a raised beach thirty feet above tide 
level, containing marine shells, which Whitney thinks is the same formation as that 
found at Santa Barbara. Near the Santa Maria River the hills of Miocene shale are 
capped with horizontal post-Pliocene deposits.’ 

Dr. Stephen Bowers‘ describes the Pleistocene of Santa Rosa Island from 
notes taken by Dr. L. G. Yates: “On the north side of the island, about ten miles 
from the wharf, and near the mouth of Soledad Canyon, there isa fine exposure of 

strata consisting of about ninety feet of post-Pliocene deposits, containing fossil bones 
of vertebrates and at one place fossil Physas, at a depth of some seventy-five feet below 
the surface. This deposit is horizontal and overlies strata of older rocks, probably 
Pliocene, which dip 13° northeast, and contain Pectens and Turbinelias in abundance.” 

Judging by the fauna of the Pleistocene deposits on Santa Rosa Island, they 
are probably of fresh-water origin. An elephant’s tooth and other elephant remains 
are reported by Dall® as having been found by W. G. Blunt and Voy on Santa 
Rosa Island. 

Ventura.—The most striking thing in relation to the geology of the vicinity of 

1 Geological Survey of California. By J. D. Whitney, State Geologist. Geology, 1865, Vol. I, p. 182. 

2 Op. cit., p. 183. 

3 Op. cit., p. 137. 
4Santa Rosa Island. By Rey. Stephen Bowers. Smithsonian Report, 1877, p. 317. 

6 Correlation Papers. Neocene. By W.H. DallandG. D. Harris. Bull U.S. Geol. Sur., No. 84, 1892, p. 217. 
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Ventura is the great development and the high elevation above sea-level of the 

Pleistocene deposits in that locality. The terrace on which the city is located and 

the hills immediately back of the city are of Pleistocene origin. This is shown by 

the marine fauna collected at different localities in the vicinity. 
The first locality visited was along the course of the old irrigating ditch, which 

runs at an elevation of about two hundred and fifty feet above sea-level on the eastern 

side of the valley west of Ventura. The hills along which this ditch runs rise to 

over five hundred feet in height, and are composed of fine, soft, yellow sandstones 

which dip south at an angle of 50°. These sandstones were examined for about 

one-half mile north of Ventura along the ditch. This exposure represents a thick- 

ness of at least one thousand feet. Several of the strata were fossiliferous and 
yielded a fauna similar to that of the Pleistocene of San Pedro. The upper beds, or 
those nearest the ocean, contained a fauna similar to the upper San Pedro series, 

while that of the beds further down in the series contained such species as are com- 

monest in the lower San Pedro series. The lower beds were characterized by the great 

abundance of Jwurritella cooperi. An outcrop in a ravine near the new hospital on the 
north side of Ventura contained a fauna similar to that of the upper beds along the ditch. 

There is an exposure of fossiliferous Pleistocene strata between Barlow’s ranch 
house, three miles east of Ventura, and a prominent point, called “The Peak,” north 

of the house. ‘The Peak” has an elevation of one thousand and seventy feet, ac- 

cording to the United States Coast and Geodetic Survey. The highest point at which 
fossils were obtained was about two hundred and fifty feet below the summit, but the 
same formation extends to the top, and probably comprises all of the sediments form- 
ing the elevated ridge which lies back of Ventura from the ocean, and extends 
parallel with the coast for several miles east of Ventura. 

The fossiliferous strata exposed were about twenty-five feet thick, and con- 
sisted of five or six layers of shells from three to nine inches in thickness, separated 
by fine, soft, light yellow sand layers. The whole series was unconsolidated, except 

for local hardenings in the shell layers, and was oxidized but little. The dip of the 
strata was from 380° to 40° south, which corresponded nearly to the general slope 
of the main ridge, whose axis was parallel with the coast, and of which “The 

Peak” was the highest point. 

The fauna collected consisted of about fifty species, all of which are common 
to the San Pedro series. The similarity between this fauna and that of the upper San 

Pedro series, and the incohereney and lack of oxidation of the matrix, leave little 

doubt as to the age of these beds. They are of Pleistocene origin, and, moreover, are 
synchronous with the upper San Pedro series. Their elevation of about eight hun- 

dred feet above the sea-level seems remarkable, but only confirms the theory of the 
recent great elevation of the coast of California from San Francisco southward. 
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List or Fossrts CoLLECTED FROM THE PLEISTOCENE FORMATIONS IN THE VICINITY OF 

VENTURA, CALIFORNIA. 
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Acmea pelta ESCHSCHOLTZ...........-++ D.¢ Modiola fornicata CARPENTER..,.....-.+- x 

Actwon ( Rictaxis) punctocelata CARPENTER| X Monoceros engonatum CONRAD.. ......+-++ xX 

Angulus buttoni DALL............+ Sielelerste x Nassa californiana CONRAD...... e050 +00> x 

Anomia lampe GRAY..........0. cece eee x Nassa fossata GOULD........+++ avis siokstatece x x 

Balanus concavus BRONN.............05- x Nassa mendica GOULD ........+-2++0---- x x 

RE PAIIGUIEE IG OULD S<< oie cc cjescen eves X || Nassa perpinguis HINDS...............+ x x 

Bittium asperum GABB............---+++ x || NMeverita recluziana PeTit......... poocess x ».¢ 

Cadulus nitentior CARPENTER............ x || Neverita recluziana var. alta DALL....... x x 

Cancellaria tritonidea GABB............. x X || Ocinebra lurida var. aspera BAIRD........ x 

Chione succincta VALENCIENNES.......... x || Odostomia gouldii CARPENTER...........- x 

Chlorostoma funebrale A. ADAMS........ x || Odostomia nuciformis var. avellana CAR- 

Chorus belcheri HINDS.................. xX INUIT Guanod Gone GOUaCOUS OCOD OE 6UG ».¢ x 

Chrysodomus tabulatus BatrD............ x Odostomia tenuis CARPENTER. ......-+-:-- x xX 

Columbella ( Astyris) gausapata GOULD... x X | Olivella biplicata SOWERBY...........-.- x x 

Columbella ( Astyris) gausapata var. cari- x I Olivella intorta CARPENTER.........---+ x x 

WO. RIE Leschoeseoodso so00 dadCs™ x | Otivetta pedroana CONRAD......++..-.- x 

Crepidula adunca SOWERBY............- x | Pecten latiauritus var. monolimeris CONRAD} X 

Cryptomya californica CONRAD.......... x x | Pecten ventricosus SOWERBY.........+++- ».¢ 

Cylichna alba Brown.........-...2.-.-- x Pleurotoma carpenteriana GABB......... x 

Dentalium hexagonum SOWERBY......... x Purpura saxicola VALENCIENNES.......-. x 

Donax levigata DESHAYES............. x Rissoa acutelirata CARPENTER........... a 

Drillia hemphilli STEARNS............... x Saxidomus aratus GOULD........++.-+-- xX 

Drag merwnte FLINDS: 2.550. iss 0ies.<02 000 x X || Scala crebricostata CARPENTER.......... x xX 

Drillia mermis var. penicillata CARPENTER| X x Scala tincta CARPENTER. .......... +++: xX 

Echinarachnius excentricus ESCHSCHOLTZ.. XE Tapes tenerrima CARPENTER. ........-++: x 

Eulima micans CARPENTER .........+++++ x Terebra simplex CARPENTER........++-+- D:¢ 

Eulima hastata SOWERBY.............. Uc x Tornatina culcitella GOULD. ......++++- x 

Lacuna compacta CARPENTER............ ».¢ Tornatina harpa DALL........ sees ee wees x 

Littorina scutulata GOULD. ..........-+++ x Turritella cooperi CARPENTER, .......+++ x x 

Macoma nasuta CONRAD, .......0++-+-00- x x Turbonilla laminata CARPENTER......... x 

Mactra catilliformis CONRAD...........+- a Turbonilla, four sp. (?).....++ eeeeeeeees x 

Mangilia angulata CARPENTER........... p.¢ Yoldia coopert GABB.. ...... 0005 eeee eee x 

i OSTA BY (6) |G ASOD BORO OS GOODS oaaG p.¢ 

Watts and Cooper give lists of fossils from several localities in Santa Barbara, 

Ventura and Los Angeles counties' which suggest the Pleistocene age of the deposits 

1'The Gas and Petroleum Yielding Formations of the Central Valley of California. By W. L. Watts. Bull. Cal. State Mining 

Bureau, No. 3, 1894. 

Lists of Fossils Identified by Dr. J. G. Cooper. Oil and Gas Yielding Formations of Los Angeles, Ventura, and Santa Barbara 

counties. By W.L. Watts. Bull. Cal. State Mining Bureau, No. 11, 1897, pp. 79-87, 
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from which the fossils were taken. The faunas are generally so small, and the strati- 

graphic notes so incomplete, that it is not possible to make any definite correlations 

between these deposits and the different horizons of the San Pedro series. 

Port Los Angeles.—The writer has obtained the following species froma hard, 

sandy stratum underlying more than a hundred feet of soft, sandy deposits in the mouth 

of the canyon at the end of the large wharf at Port Los Angeles, near Santa Monica: 

Astyris gausapata Olivella biplicata Pleurotoma perversa 

Bela sancte-monica Olivella intorta Tapes staminea 

Bittium asperum Ostrea lurida (?) Turritella cooperi 

Nassa mendica var. cooperi Pisania fortis Trophon scalariformis 

Nassa perpinguis Pleurotoma carpenteriana Venericardia ventricosa 

Neverita recluziana 

The stratum from which the above fossils were obtained is probably Pleisto- 
cene, corresponding to the lower San Pedro series of Deadman Island, for lithologically 

and faunally the strata are quite similar. The overlying beds are soft and unfossilifer- 
ous, and lie slightly unconformably on the lower fossiliferous stratum; and although 
they contain no fossils, still, from lithological and stratigraphical reasons, it is probable 
that they are equivalent to the upper San Pedro deposits. These Pleistocene strata ex- 
tend down the coast from the great wharf to about one-half mile below Santa Monica. 

San Clemente Island.—The post-Pliocene deposits of San Clemente Island are 
small. W.S. T. Smith! says that they consist of fine sand and rolled pebbles, and 
have a maximum thickness of only ten feet. Lucina californica is the only fossil 
shell reported from these deposits. 

Newport.—Much of the coast line from Long Beach to San Diego consists of 
more or less elevated deposits of Pleistocene age. Deposits of Pleistocene age have 
been examined by W. L. Watts in the vicinity of Newport, Orange county.? About 
a.mile north of the town of Newport is a formation of soft sandstone and yellowish 
clay-shale, with layers of hard calcareous strata, and some strata which appear to be 
made up largely of diatomaceous material. These deposits contain the following 
species, which have been identified by Dr. J. C. Merriam: 

Anomia lampe Crucibulum spinosum Placunanomia macroschisma 

Cardium panamense[=C. procerum] Macoma inquinata Pomaulax undosus 

Chione similiima Neverita reciuziana Tapes staminea 

Chione succincta Pecten equisulcatus [*=P. ventricosus| Zirphwa crispata [=Z. Gabbi) 

The fauna given above shows that this deposit is equivalent to the upper San 
Pedro series. 

The oil-sand and sandstone west of the inner bay at Newport contain the 
following species: 

Bittium asperum Macoma inquinata Olivella biplicata 

Bryozoan remains Monoceros engonatum Petricola carditoides 

Crepidula adunca Nassa fossata Tapes staminea 

Lucina californica Nassa perpinguis 

This fauna corresponds to that of the upper San Pedro series, although no 
definite relation can be established, owing to the lack of characteristic fossils. 

1A Geological Sketch of San Clemente Island. By W.S.T.Smith. 18th Ann. Rept. U.S. Geol. Sur., Part II., 1898, p. 492. 

* Oil and Gas Yielding Formations of California. By W. L. Watts. Bull. Oal. State Mining Bureau, No. 19, 1900, pp. 61 and 223. 

} Op. cit., p. 233. 
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San Juan Capistrano.—The following fossils were taken from a shallow well at San 
Juan Capistrano, in which were also founda tusk and some of the bones of a mastodon:! 

Arca (cf.) sulicosta Natica clausa Turritella cooperi 

Crepidula excavata Ostrea (2) Venericardia borealis [=V. ventricosa] 

Nassa mendica Leda (?) Vola (2) 

Dr. Merriam is of the opinion that these fossils are of Pliocene age—an opin- 

ion borne out by the similarity of this fauna to that of the Deadman Island Pliocene. 

At Bell Station, on the Los Angeles Terminal Railway in Los Angeles County, 

the following fossils were obtained from a well at a depth of between 920 

and 1,320 feet.* 

Amiantis callosa Myurella (aff.) simplex [= Tere- Olivella betica [=0. pedroana} 

Echinarachnius excentricus bra id.) Reta undulata 

Macoma nasuta Lunatia lewisii Tornatella (7%) 

This is an upper San Pedro fauna, and its oceurrence at such a great depth 

has much significance in showing the great amount of sedimentation that has taken 

place in the region between Los Angeles and the ocean since the deposition of the 
San Pedro series. 

San Digco anv Vicinity.’ 

The Pliocene and Pleistocene deposits of San Diego are similar to those of San 

Pedro, and the geologic history of the two regions has been nearly the same. 
During the Pliocene epoch the region now occupied by San Diego Bay and vicinity 
was a great basin in which coarse gravels and fine sands were deposited. The earlier 
sediments, which are now exposed along the northern portion of the San Diego mesa, 
consist of thick deposits of incoherent coarse gravels, while the later deposits are 
made up of plainly bedded yellow sandstones. After the deposition of these layers, 
there was an interruption of sedimentation, which was followed during Pleistocene 

times by an inundation and deposition of fossiliferous gravels and sands over much of 

the San Diego region. 
Pacific Beach—Plhiocene.—The best exposure of the Pliocene is found at 

Pacific Beach, on the coast ten miles north of San Diego. A perpendicular bluff, 
varying in height from four feet at Ocean Front to over sixty feet one mile north, 

forms the coast line of Pacific Beach. This bluff is composed of brownish yellow 

sandstones of Pliocene age, which dip gently toward the south, and disappear succes- 
sively beneath the beach as one approaches Ocean Front from the north. The total 
thickness of the strata exposed is about two hundred feet. The upper one hundred 

feet are fossiliferous, while the lower layers are devoid of fossils. The unfossiliferous 
sandstone rests upon coarse incoherent gravels of unknown thickness. 

There appear to be two quite distinct horizons in the fossiliferous section of 

the Pacific Beach Pliocene. Stratigraphically no distinction can be made, as the 

whole series of strata rest conformably upon one another, but faunally there is 

1 Op. ct., pp. 59 and 222. 2 Op. cit., p. 223. 

4 The late Tertiary and Pleistocene formations in the vicinity of San-Diego are mentioned in the following papers: 

Distribution of California Tertiary Fossils. By W.H. Dall. Proc. U.S. Nat. Museum, Vol. I, 1879, pp. 26-30. 

North American Tertiary Horizons. By W.H. Dall. 18th Ann. Rept. U.S. Geol. Sur., Part IL, 1898, p. 335. 

Geology of San Diego County; also of portions of Orange and San Bernardino Counties. By H. W. Fairbanks. 11th Ann. Rept. 

Cal. State Mineralogist, 1893, pp. 76-120. 

(8) September 27, 1902. 
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much difference between the two horizons. The lower fossiliferous strata are distin- 

guished by Pecten expansus, Pecten stearnsii, Opalia anomala, and Opalia varicostata, 
Pecten expansus being very numerous. The upper beds have few Pecten expansus, 
but are characterized by Pecten hemphilli, which completely replaces the Pecten 

stearnsii of the lower layers. Echinarachnius excentricus and Crepidula grandis are 

also common in the upper layers. 
The series of Pliocene strata exposed at Pacific Beach has been named the 

San Diego formation by Dall,’ who places it below the Merced formation. At another 
place in this paper the writer brings forward reasons for placing the San Diego form- 

ation above the Merced. Besides the reasons given at that place (page 17) there 
is other evidence showing that the San Diego formation is part of the latest Pliocene. 
This is the occurrence in it of Hehinarachnius excentricus. This species of echinoderm 
is not found in the Merced series or in any of the underlying formations, so far as 

known, but is found in the lower San Pedro series (lowest Pleistocene) and in all of the 

succeeding formations, and is still living. Considering the short geologic range 
usually covered by species of echinoderms, this evidence strongly favors the theory 
that the San Diego formation is at the top of the Pliocene, and probably takes in a 
part of the lower San Pedro series. 

The lithologic and stratigraphic similarity of the San Diego formation to the 

Deadman Island Pliocene is marked. Both consist of rather fine, brownish yellow 
sand strata only moderately consolidated, except locally, with low dip, and showing 

the effect of only a slight movement since their deposition. Both formations are 
overlain unconformably by strata of Pleistocene origin. The faunal aspects of the 
two formations are somewhat different. Pecten expansus of the San Diego formation 

replaces Pecten caurinus, which is abundant in the Pliocene of Deadman Island, and 

numerous species are found in the Deadman Island Pliocene which do not occur in 
the Pacific Beach Pliocene deposits. Pecten stearnsii is common to both formations, 

and as its geologic rauge is very limited, it is strong evidence of the contemporaneity 

of the two formations. Correlating more accurately, the Deadman Island Pliocene 

is probably contemporaneous with the lower (Pliocene) horizon at Pacifie Beach, for 

Pecten stearnsii is limited to that horizon in the San Diego formation, so far as is known. 
Pacific Beach—Pleistocene.—The upper six to ten feet of the Pacific Beach 

bluff is composed of a gravel and sand formation which rests unconformably upon 
the Pliocene strata. The line of demarkation between the Pliocene and the upper 

Pleistocene formation is generally distinct, as the lower layer of the Pleistocene is of 
coarse, fossiliferous gravel, while the underlying Pliocene strata are of fine sand. 

Well preserved fossils are found at many points in this Pleistocene layer along Pacific 
Beach, while at other places in the same stratum the fossils are so brittle that it is im- 
possible to remove them from the soft matrix. The fauna of this Pleistocene stratum 

is very similar to that of the upper San Pedro deposits exposed at the north point of 

the San Pedro bluff. The break between the faunas of the Pacifie Beach Pliocene 
and the overlying Pleistocene is much greater than that between the Deadman 
Island Pliocene and its overlying Pleistocene (lower San Pedro series) layer. 

' North American Tertiary Horizons. By W.H. Dall. 18th Ann, Rept. U. 8S. Geol. Survey, Part II, 1898, p. 335. 
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San Diego Mesa—Pliocene.—The San Diego mesa is composed of Pliocene 
strata. Outerops of the soft yellow and brown Pliocene sandstone occur in many 
places in the northern part of the city. A good exposure is found at the north end 

of Tenth street, a short distance northwest of the Russ school, where a eut on both 

sides of a small ravine reveals a section of the Pliocene about fifty feet thick. This 
exposure is only about two hundred feet north of the “San Diego well,’ which was 

dug about twenty years ago, and which has become famous through the discussion 

of the age of the fossils which were taken from it. Mr. Hemphill, who obtained the 

fossils from this well during its excavation, informed the writer that fossiliferous strata 
were penetrated to a depth of one hundred and forty-nine feet. As the exposure of 

the San Diego formation above the mouth of the well is fifty feet thick, the fossil- 
bearing strata of the Pliocene formation of the San Diego mesa are at least two hun- 
dred feet in thickness. The dip of the strata above the well is south, or toward the 
bay, at an angle of eight or ten degrees. 

Twenty-sicth Street—Pleistocene.—A bluff about eighteen feet high rises from 

the edge of the bay at the foot of Twenty-sixth street, San Diego, and extends for 
two or three blocks both toward the east and toward the west from Twenty-sixth 

street, forming the shore line along this part of the bay. At the base of this bluff, 
and covered by the water at high tide is a stratum six inches thick made up almost 

entirely of the upper valves of Anomia limatula. No right valves were found in this 

deposit, and this species seemed to be restricted to this layer. A stratum of fine, 

yellow fossiliferous sand, four or five feet thick, rests upon the Anomia beds; and 

above the fossiliferous bed is about twelve feet of fine brown sand, overlain by sandy 
soil. Dosinia ponderosa, Callista newcombiana, Mactra californica, and Cardium pro- 

cerum are the predominating species in the yellow sand stratum. ‘The fauna of this 

locality is equivalent to that of the upper San Pedro series at San Pedro. 
Spanish Bight—Pleistocene.—The Coronado peninsula is a long, low, narrow 

sand-spit lying between San Diego Bay and the ocean. Near its western end is a 

small inlet on the bay side, known as Spanish Bight. The western shore-line of this 

inlet is a bluff varying in height from twelve to eighteen feet, while the stratum at 

the base of the bluff forms the beach, and is covered by the water at high tide. This 

lowest layer is composed of a firm, fine brown sand in which are imbedded numerous 

large Amiantis callosa, which have the appearance of living shells, so naturally do 
they lie on the sand. An attempt to remove them, however, dispels the delusion, for 

in most cases they are quite firmly imbedded in the sand layer. 
There are three feet of fine, soft, unfossiliferous gray sand above the Amiantis 

layer, and this is overlain by a deposit, varying in thickness from three to five feet, of 
soft gray sand, which is very fossiliferous near its base and gradually grades into 

the almost unfossiliferous gray sand a few feet above. About twelve feet from the 

base of the bluff is a layer from three to six inches thick containing numerous Donax 

levigatu cemented together. This Donax layer is the uppermost fossiliferous stratum , 

the bluff above this being composed of unfossiliferous sands. The fauna of the 

Spanish Bight deposits is similar to that of the upper San Pedro series at Los Cerritos, 

and the deposits are probably of contemporaneous origin, 
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List or Fossrts CoLLECTED FROM THE PLIOCENE AND PLEISTOCENE FORMATIONS OF 

San DreGo, CALIFORNIA. 
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1. PLIOcENE. 

The fauna of the Deadman Island Pliocene strata is somewhat similar to the 
fauna which is now living in the waters only a short distance offshore from San 
Pedro. Dredging’ has shown this, and has also shown that the sediments now being 
deposited off San Pedro are similar to those which make the strata of the Deadman 
Island and Timm’s Point Pliocene. The Pliocene strata consist for the most part of 

rather fine clayey brown sand which has its counterpart in the fine sand and mud 
now being deposited off shore from San Pedro. The Pliocene fauna, although quite 
similar to the fauna now living off San Pedro, still has many species which are found 
living only north of that place. To state it more precisely, 18.5 per cent. of the 
species found in the Deadman Island Pliocene fauna are found living now only to 
the north of San Pedro. Many of these northern species are limited in range to the 
boreal waters north of the Puget Sound district. The occurrence in large 

numbers in the Deadman Island Pliocene of Pecten caurinus, Panomya ampla, 
Thyasira bisecta, Pecten hericeus, Lucina acutilineata, Natica clausa, several species 

of Trophon, and other boreal and subboreal forms, leads to the conclusion that the 

strata in which they occur were deposited in water probably much colder than that 
which is found off shore from San Pedro at the present time. The species found fossil 

in the Deadman Island Pliocene, and still living at San Pedro, also offer evidence 

of the northern climatic conditions during later Pliocene times. Of the species 
living at San Pedro at the present time, and found fossil in the Pliocene, nearly all 

are more common toward the north. In fact, San Pedro is the southern limit of the 

known range of many of the species. Boreal or subboreal conditions so near the 
shore imply more or less similar climatic conditions on the land, at least near the 
ocean. This being the case, it is more than probable that during the latter part of 
the Pliocene epoch the climate was much colder on the coast of Southern California 

1 During the summer of 1901 dredging was carried on in the waters adjacent to San Pedro, Catalina Island, and San Diego, by a 

party of zoologists under the supervision of Dr. W. E. Ritter, of the University of California. The information obtained by the party was 

very important, and that regarding the mollusca was especially so to the conchologists and paleontologists of this coast, as it extended the 

known southern range of many species heretofore known only north of San Pedro. To Professor Raymond, who had charge of the mollusca 

obtained, and to Mrs. Oldroyd, who assisted in the classification of the same, the writer is indebted for much of the information regarding 

the offshore fauna near San Pedro, 

(9) [ 65) June 10, 1903. 
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2. PLEISTOCENE. 

The Lower San Pedro Series—The lower San Pedro strata of Deadman 
Island and the San Pedro bluffs were deposited in water shallower than that in which 
most of the underlying Pliocene strata were laid down. The sediments and fauna of 
the lower San Pedro deposits show this. The sediments consist for the most part of 
medium grained gray sands such as are being deposited at the present time in about 
ten to twenty fathoms of water off the San Pedro shore-line. ‘The occurrence in the 
lower San Pedro deposits of many species which live only between tides also offers 

evidence of their close in-shore deposition. The fauna of the lower San Pedro series 
is one of transition between the boreal or subboreal fauna of the later Pliocene and 

the semitropical fauna of the upper San Pedro series. Two causes account for this. 
First, the deposits being laid down in shallower water than that in which the Pliocene 

sediments were deposited would necessarily contain fewer of the colder, deeper water 
forms of the Pliocene; and second, the cold climatic conditions prevalent during the 

later Pliocene epoch were giving place to a warmer climate, which had its effect 

upon the boreal species which inhabited the water off San Pedro during Pliocene times. 
The species found in the lower San Pedro deposits and now found living only 

north of San Pedro comprise 17.4 per cent. of the lower San Pedro fauna. This 
percentage is only a little lower than that of the northern species found in the Plio- 

cene (the latter being 18.5 per cent.), and shows, considering the fact that the lower 

San Pedro beds were deposited in shallower water than that in which the Pliocene 
was laid down, that the climatic conditions had changed but little during the period 
intervening between the deposition of the Pliocene and lower San Pedro series. The 

evidence offered by several species (5.4 per cent. of the entire lower San Pedro 
fauna) which are found in the lower San Pedro series, but are now found living only 
south of San Pedro, shows, however, that the conditions of temperature were changing. 

Besides the distinctly northern forms which either disappear or become scarce 
in the period between the Pliocene and lower San Pedro series, there are many 
species best suited for northern conditions which become rare in the lower San Pedro 
series, while species best suited for southern conditions begin to increase in num- 
bers. All of the evidence shows that climatic conditions were changing from boreal 

towards tropical during the time of the deposition of the lower San Pedro series. 
That the boreal conditions still preponderated during this period, however, is shown 
by the fauna of the lower San Pedro. 

The Upper San Pedro Series—The deposits of the upper San Pedro series 

consist of coarse gravels, and sands which show alternating dune and water bedding; 

and the rapidly changing conditions under which the deposits were laid down is evi- 
denced by their variation. The fauna of the upper San Pedro series is southern in 

character, and, as would be expected, approaches more nearly the present living 
fauna of the San Pedro region. Being deposited in shallower water than either the 
Pliocene or lower San Pedro deposits, one would expect it to contain fewer of the 
cold water species and more of the species found only between tides and in the warm 
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waters of the lagoons. Such is the ease, but it is a noticeable fact that in the upper 

San Pedro fauna 14.2 per cent. are species which are found living at the present time 
only south of San Pedro. Not only is this true, but of the species in the upper San 
Pedro fauna which are now living at San Pedro a large number are best suited for 

southern conditions. 
Although 6.1 per cent. of the upper San Pedro fauna are found now living 

only north of San Pedro, these northern species are only very rarely found in the 
upper San Pedro deposits. On the other hand, not only are most of the southern 
forms common in the upper San Pedro series, but the whole fauna has a semitropical 
aspect. Such species as Cardium elatum, Arca labiata, Pecten dentatus, Mactra 

exoleta, Venus gnidia, Murex leeanus, Eupleura muriciformis, Cancellaria tritonidea, 

and Bulla punctulata give this fauna its tropical character. The evidence offered by 
the southern forms outweighs the evidence of the northern species in another respect, 
for it would require a great change in climate from the conditions prevalent during 
later Pliocene times to cause these southern species to migrate northward to the San 

Pedro region; while this same change in climate would not so visibly affect the 
northern species, for they could simply migrate into deep water, where the conditions 

would more nearly approximate the boreal. This latter has been the case with such 

species as Lucina acutilineata, Chrysodomus tabulatus, Solariella cidaris and Solariella 

peramabilis, which now inhabit northern waters, near shore, but which have been 

dredged in the deep water between Catalina Island and the mainland. 

The evidence offered by the upper San Pedro fauna leads to the conclusion 

that semitropical conditions prevailed during the deposition of this formation. 

The similarity of the fauna of these beds with that now living at San Pedro and the 

adjacent coast makes it probable that the conditions, although more tropical than those 

of the present time, were not extremely tropical. 

3. RELATION oF THE Late Puiocenr, PLEISTOCENE, AND Livine Faunas oF 

CALIFORNIA TO THE FAUNA OF JAPAN. 

Great similarity exists between the late Tertiary and Pleistocene marine in- 

vertebrate fauna of Japan and that of the western coast of the United States. This 

similarity is shown by a comparison of the species found in the uppermost Tertiary 

deposits in the region about Tokio and the species found in beds of similar age along 

the Pacifie coast of North America. 
Dr. Brauns! has described some of the formations in the vicinity of Tokio, and 

has given lists and descriptions of the fossils found in these formations. Dr. Brauns 

thinks that the deposits he has examined are of the uppermost Tertiary. His lists of 

fossils lead to that conclusion, if one compares them with the fauna of the later Plio- 

cene of California. Many of the Japanese species have counterparts in species found 

in the San Pedro deposits. Such species, for example, as Lucina borealis, Cylichna 

cylindracea, and Pecten yessoensis are closely related, if not identical, with the west 

1 Geology of the Environs of Tokio, By David Brauns. Mem. Sci. Dept. Uniy. of Tokio, No. 4, 1881, pp. 27, 51. 
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American species, Lucina acutilineata, Cylichna alba, and Pecten caurinus. ‘There 
are many such cases of the similarity of species, and in a few instances identical 

species have been found which are common to the tworegions. The following species 
are found in Dr. Brauns’ list of upper Tertiary fossils from Ojai, near Tokio, which 

are also found in the San Pedro deposits: 

List or Fossinrs FROM OJAI, WHICH ARE Founp IN THE SAN PEDRO Deposits. 

Cardium californiense [= C. corbis} Kellia suborbicularis Panopea generosa 

Crepidula aculeata Macoma nasuta Tresus nuttalli 

Among the species now found living in Japan, and on the west American 

coast, and also found in the San Pedro deposits, are the following:' 

List or Livine Specrtes ComMon TO JAPAN AND THE West Coast or NortH AMERICA, 

WHICH ARE Founp IN THE SAN PeEpRO Deposits. 

Cardium corbis Macoma nasuta Sanguinolaria nuttalli 

Crepidula grandis Macoma secta Siphonalia kellettit 

Cryptochiton stelleri Mytilus edulis Tresus nuttalli 

Dentalium hexagonum Natica clausa Tapes staminea 

Drillia inermis Pecten hericeus Tellina bodegensis 

Leptothyra carpenteri Purpura crispata Tritonium (= Priene) oregonensis 

Macoma edulis Panopea generosa Trophon orpheus (= T. stuarti(?)) 

Macoma inquinata Pododesmus macroschisma 

The living faunas of the Japanese and west American coasts, though having 

many species in common, are not as closely related as are the upper Tertiary and 

Pleistocene faunas of the same regions. This has been brought about in two ways. 
First, the more or less close connection between the two regions, which existed in 
late Tertiary and early Pleistocene times, has been broken; and second, southern 

species from the warm China seas have migrated northward and mingled with the 
Japanese early Pleistocene species, while Panama species have come northward 
during the upper San Pedro time and changed the aspect of the fauna of the west coast 

of North America. Those species which Japan and the west coast of North America 

have in common are either circumboreal or are forms which have changed little since 
the habitats of the two faunas were similar and connected; those species which differ 
but slightly have in many cases made this change since the connection was broken; 

and many of the forms which occur in each fauna, and which have no counterpart in 

the other, have come into these faunas in comparatively recent times. 
An interesting example of the migration which took place between Japan and 

western North America is offered by the genus Haliotis. This genus is of Asiatic 
origin, but it migrated to the northern American coast during late Pliocene or early 
Pleistocene times. This is shown by the absence of this species from any of the pre- 
Pleistocene formations along this coast. Only two fossil Haliotide have been found 
on this coast, one being taken from the upper San Pedro (Pleistocene) gravel of 

} This list is compiled from the following papers: 

Mollusks of Western North America. By P. 2. Carpenter, Smithsonian Miscellaneous Collections, No. 252, 1872. 
Catalogue of California Fossils. By J, G. Cooper. 7th Ann, Rept. Cal, State Mineralogist, 1888. 
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Deadman Island, and the other from the Pleistocene (upper San Pedro series) at 
Spanish Bight, San Diego. The nearly total absence of this species from even the 
Pleistocene deposits is accounted for by the length of time it would take the species 
to migrate to the California coast from Alaskan waters, where it first reached the 

American shore during Pliocene or early Pleistocene times. This scarcity of the 
Haliotide, which are so common in the living fauna, in even the upper San Pedro 

deposits, is more evidence in favor of the theory thata long period of time has elapsed 

since the deposition of the upper San Pedro series. 
Dr. J. P. Smith explains the phenomena of the similarity of the late Tertiary 

and early Pleistocene fauna, and the somewhat similar, though diverging, living faunas 
in this way: during Tertiary time there was an elevation of the submarine shelf 

which follows the line of the Aleutian Islands. This elevation made possible the 
intermigration of many species which otherwise never could have crossed the abyssal 

gap which now separates the northwestern American and Japanese regions. After 
the elevation of this shelf it remained in a more or less constant position for some 
time, and then became deeply submerged again, with a consequent breaking of the 

faunal connection between the two regions. 
From the evidence brought forward in this papér, it has been seen that the 

late Pliocene and early Pleistocene was a period of the southward extension of boreal 
conditions on the west American coast; it would, therefore, be natural to infer that 

approximately the same conditions prevalent on the Californian coast during late 

Pliocene times also prevailed along the Japanese coasts during the same period. A 

detailed study of the Tertiary and Pleistocene deposits of Japan is awaited with 

interest, as such a study will throw more light on the conditions prevailing on the 

shores of the North Pacific during the later geologic epochs. 
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PUAN Te. SUA UE 6 os b ASO HEDOBOROUOO DBDACIIEG ConDUe Oat eoador.D DocED ADE 222 

Genus Mii trapelsAMMram Ctra acpersyste cas tats.c f=) ogee efoistons) 2) s1sie misiess,e)2¢eceveleuers o"erye, = 222 

PAVE. TAT, SAVINGION oo. b ons econbe Cosbsumaoans ood 222 

Genus) MitromorphavArvA DAMS) erate srecteicicl get teckel ele o letieisie octal eres cos ale 223 

LOD a DlOSARCAR PENNER yt 55 spelcineacisse noisier s seetee esate in xe x6 223 

PAG reat ONIN OMIA MSP TNO isrssreyaresantcn ek eeye=ssrsieeciots cess ieteysier letedovexs 223 

LAIN TH TOGA one SDE GORBCO) OBDDOs COCO One cD ORM nce rere 224 

RON RTO IN) JATIN? 5 365060 s9G0ED Sop FOO BBA0 6 AcbOoo HapppoAAae ba aera00 HoOodd 224 

Gennes wi nsm sai AMAR OR eters cteretsers ayeiete: cieleteys eueis siaveienetsiet Oe jsidierebae crsiele 224 

20am DAT DAT EN SIS SMR AS ea py pa erayertets, ails as c.cieisysiclsier eek erie ohare 224 

208 Wnteopictis DAUM) fa: sieis seein sss eres cee oles sieciels 225 

ZOD MR ro bus tus ERAS Ks sorter cvnets rere isle aievere sbeveicicketere eretois 226 

DUO MMI OBUS) RAS: Sete. ereralevsxoees= cyejajalte tc aise/s sve ay-vovoreyete stare 226 

Genus, Pisaniayh UVON Abs eye pe [eters ey. ferere aie steer nie vais ecletol oes creeceeniteiersloueee 227 

2s efOvtisi@ARPENWER fa, c/si1ece« ected pee /eics o Oaasiele eiereleleeesicvers 227 

LOPTELYE LV AULMMB ULC CUNIG CE Re aa PAN Ae Lee NAS ea aioli Yel ae etait see 227 

Genus, Chrysod omnl eyo WAN SON¢er wer terer state teeta ictal terete lei ieleiet aetmetstotetnvottotey tea ers 227 
22 eee LOCHIEOStTISs CARPENTER mpetyetete aeiel)eta ey etel stor 3 retells 228 

PURE, UE OMAP LTT, 6540 c00e00 and 00N Bd0NNS GoadOu.cKnOI0 228 

OYA Teepe indet:josecneteas ae we eee cnin es a tee te ge A seenaes 229 

GenustSiphonaliag As ADAMS Wc chia see acre ctelousteseteisciats aiels feist ots olen sesl els 229 

A155) Kellettin WORBESK cs sor « sicuees eee) le eter areid sa cke ciepets ciesene 229 

GenustMacronsiey & /ARWAD ANS Pererrekesttey ecieiersi elt ies ee iieiatciiaer ote: 230 

DIG. KellettivcAy AMAMS* 2 sacar cele ssicis ¢ fisrs 215,216 9,0.01e1 808 230 

DL Firs Mig d Us WA AM AMS pa taebtoyare-ceeromarits -<teeet suerte oe 230 

Mtg ihe Se, IMCS 2s Jaci oan ycd009 4ad7 60999 000n AHA ODD ADGoCdeIONSCAD OOGdS 230 

Gents Nas sa Lina ROK ie ie eget tos eictarays aerials) simiciets reteseleveie = «uci yayaverny sverele «ts 230 

28 SA calafoxniane/ CONRAD 2) ato1 as -s2) (ayers olen seit en e)e eis ei sers 231 

ZO i PACELIItEN SIP; ISPahN Oe ase tis es yee eee sieeve otal areata 231 

220 Se tospataGoummprerety-\istieraclaacis cite bey rleis rete: 232 

2215= imseulpta) CARPENDER j...-) cfsle cise se10 6 \e82ucietel= cerca = ==lcie/ 233 
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999" GmendicalGOULDs- +. ie aie eerie eee 233 

223. mendica GOULD, var. cooperi FORBES. .............. . 234 

294, perpinguis IHUNDS). <2) 2.)ee ermlee rete aloha telat eaters 234 

995. teguly (REEVE « <<1oie <jenc.-1e: crepe tata ote tele este te taed see treo 235 

226. versicolor C. B. ADAMs, var. hooveri, var. nov...... 236 

Family LX. Columbellid@....... 2.2. cece eee cece ene cee tee ence eee e cece aces 236 

Genus Columbella GAMARGK. 52 6 -<-)-- 10 inc elejersie a eee 236 

227. solidula REEVE, var. precursor, var. NOV............ 236 

Subgenus Anachis H. & A. ADAMS... 22. 2555-200 2 cee merece oor 237 
298. (A) minima, SP. NOW. <2 21-e:eleiers ere! oleliwlolelai=isto folate iaeateT= 237 

Subgenus) AMisopns GOULD Soo ae ciae a eteiel ele lee eyonsiet rat teeter 237 

229. (2.) chrysalloidea CARPENTER..................+--- 237 

230: (Ai) oldroydi; Spl DOW rector wrote rele elote oie oniete tote Noteletiots 238 

Subgenus Astyris H. & A. ADAMS.............----- eee eee eee eee 238 

231. (A.) californiana GASKOIN.< 2... nsec cle ce siel- meine 238 

939% | (AV) (gausapatal GOURD mee ara seer ieee 239 

233. (A.) gausapata GouLD, var. carinata HINDS......... 240 

234). \(A)) tulberosa CARPENDER ses lejeleiacticteiel te eis ete sieret=tetetels 240 

Genus) -Amphissa JH. & AS ADAMS! te y.vieieeiceiey teeny eles Cities 241 

235. ‘corrugata REEVE jae] scelecis orien oer ietelalel ohetstotaietete 241 

2365" <ventricosa, SPs NOV... ee ee tee eee eee 242 

237) Wersicolor DALI. 5-4 -ce eer eee eee 242 

Family) TXT Maricide reason gece). eit eee Eee ee eae ee ee eee 243 

Genus! Murex GInNine ects] oo estate ieee isteieeisc seen eae 243 

Subgenus; Chicoreus MONTHORT 22 7. - acc lel ecient eieteneenete 243 

238: (C:)) leeanus! DAUIA y.\scrccisis iste etter eer reer 243 

239; (C2) trialatus SoweR BY era cescieieeeeiiensitetketerrtees 243 

Subgenus) Pteronotus, SwAUNSON) se ctere ec elerseteysiselceie rie -teterenelerereterees 244 

240: ((B)\ festivis) HINDSieel retreat tneteet eter ener 244 

e Subgenus) PterorhytisiConRAD ss... eee eee eee eee eeieeaetr 244 

241. 4(B:) | foliatus MARTYN. -.m-)eeeeieeeie cise eters 245 

2427 (Po)\imuttalliN CONRAD - eee eee eee eater 245 

243% |(B..)smonoceros) SOWERBY. 1 eet eee teterereette 246 

Genus! Monoceros AMARCK Saceeniencace eee eee ete erent 246 

244, .engonatum' CONRAD ase iaeieieicee eee keene we. 246 

245. lapilloides CONRAD 222.2 --is se icisiel= tesla eet 247 

Genus Chorus GRAY 2/72. 5 se~ sec cee oes oe icles eee eet Rte 247 

246. ‘belcheri~HInDS\. 3... sccscos- eee oe Oe eee 247 
Genus) Hupledra, Ee a pAl ADAMS Tee cree ete ieee eine eteterine etree eee 248 

247) -muriciformis) BRODERIP 7. ielettiee nee eee 248 

248. muriciformis, var. curta, var. NOV..............--- 249 

Genus Trophon) Monrrort oe ciciecc cies aicle eit celeritete tte tattererer eters 249 

Subgenus Boreotrophon HISCHER .\.jo--\-19)- 9 t-)eieeielceereeneletoteter= 249 

249). ((B.)fceritensiss Sp sowie ce ciee ecicteriereene eater ears 249 

250: {(B:)graciligyPERRY! 9-1 eee eee ree 250 

251. (B.) multicostatus EscHSCHOLTZ ................+.0.- 251 
252. ,(B:))pedroanay ‘Spi DOW cer. letersi anette eieieteaiet tatters 251 

253. 1(B:)iscalariformis: GOULD ra -ssseere eer eet leet 252 

254. (B:) stuarti SMavg) : 35.55 <3ccciererens siete ee eee 252 

255. (B.) orpheus, var. preecursor, var. NOV. ..........+.... 253 

256. (B.) tenuisculptus CARPENTER ................0...-- 253 

257. (B.) triangulatus CARPENTER.......-....-.2...00--:: 254 

Genus Ocinebra Timacm ie 2. coo 5s sierra cin ee nani oe ee RO ee eer 254 

258." .barbarensis(GABB). sc: cress oie.c sit siesieeiee ie ieee eee 254 

209°, }foyeolatasHMINDS esc creeiecerceciecate woofelenerToletetohststete 255 

260. interfossa (CARPENTER rte ie)= se eee eee rere 255 

26L.'  Kkeepi, ‘8P. DOV. 2 .c.6is15) o-ldie vise oe « cel eee eee 256 

262. urida; MipDENDOR EE 5. o.oo cloe cetereetetsterartor teen nomner 256 

263. lurida Mrpp., var. aspera BAIRD ...........-......:% 257 
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264. lurida Mipp., var. cancellina Purirpr. .............. 257 

265. lurida Mrpp., var. cerritensis, var. nov. ............. 258 

266. lurida Mipp., var. munda CARPENTER ............... 258 

Zia MICHELIGWORD mrcteratole ye s21-7a1e =! <le/eteie ave aie oe sis sieevarsieras eve 259 

2685“ PeritayHINDSs yy sicis. s/c) /sisssie sisle tare oes) see ecieiee sls ciee 259 

269.) spoulponi Nu mTAbieyercs cies sivsisicia Seeiviamictecicieiee a averse 260 

SUbfamilyeRurnugine wack site ve cies cas occa soo asso saa oe ene Le erR ne 260 

Genus PumputalBRUGoRMRE ec cen) cea cies aciarsit occian teas sjatekdereinee eons 260 

27 OUPCOrIRpA tay OC HEMNOIT 26.5 27-7, 15, ociae aoe) oletostoe cfeieieton ateteieiss 261 

27s SA XICOlA | VAMENGIENINES).1« = \cnierer- <iaje1 cielo close a's errs eretavere 261 

WUofamily Corallionhalinas. 0. cs once oe sec ceccseem on aces en oeies ae rename nail 262 

GennsuoralizophilarbesacAt Am AMS occ. say yoteiere cael ele cinroxcrarn eiele 262 

ZfDre SDUSMRREV EB «coor yes oases ood wkejnyenVorers sarcyencgoe cece 262 

PUBORDERS SUREPTODONMAG lara) aarerd static cle ete aicte a cic el rahe epaie a araierercieh crores sioclelecare aie alatsteberenars fata 262 

SULPR IBALM LTE Vee EIN O CHD OS SHARES ere eto ot aleislaxe cates ste cia /e termes Tore oateale ese 262 

TTR TED Y WIG® PRAT CD Be Bis Acie CS ICED E COICO SOLU UL ACCESS OG MENO IE oa0e 262 

Genimsy Scalay Pampa ewe vests (crciea-\csreserereisetevssie s rochedekegercis sicieasisveuaieterarers 262 

2h3s sbellastriata/ CARPENTER 25s. ..ccctecicc cca oscsiccienesiee 263 

2a CLODYICOStatal CARPENTER: a)./-lefelerrinie/scieleieiel ceils clerele 263 

D7] mane Mm pHi IeD ATI ete aiecoy-feteteteateterciesiaisys1</ee ajersiere ors au cteieieis/s 264 

2765, Pind suiiOARBENTER’. sacteyercts ohare’ #12) « «1s eisienajoisisiesusis/sis, = espe 264 

2 ivage LG taoN ma CAIPIEN TERY crereleiaelareicts) clece ciara eleva cicicie oveinte 264 

278%), tinleta| CARPENTER! 55), evcris stetscicievere 5: -s1sVeersveis «/apulsvsioin 2a) 265 

Genms1© palia yey dap Aly Atm AIMS) Eycrd craters, cus reratcics aerate cye-eveyerevevscs ae ete se ceiermrerstetars 266 

IS% IDs Pie SWICK Socbes Heoongsenu poovoncUGcd dmor 266 

DO SPOVEAliIs x G OUD Me cosh, «Hose jafors vajorsianere aisles srehe (eter ieredeio aceiee 266 

280. crenatoides CARPENTER, var. insculpta CARPENTER.... 267 

[SD livaricostata STEARNS ypc. tci cre cl-/ta1 fe (-elejs)e/e)<1s1e/-se)e)elelele 267 

DS CHET Ee A Maa | COV AIMEN, © GHG OS StAlie way otetars lois crsiaie = sree bie. sielefoie icicle el aelelersieraet sienee 268 

LCR OTT). ABER LO IUATON ES Boo ABT ESR MODE DD OO CODO OCOO IEEE DONE OOORE AOC HABITS 268 

Genus sPnlima: RISSON Weta Sarsyayecrayeisieies srs sre) 2 ciara) aise Fier seats) spel arstanelerey sia nieces 268 

AOU alcatel CARPENTER tm -1domiiatele sla tele eielelactertvereleiererelersye 268 

BV, LOND SONAIES. So adoovoc0 aaus00G0 D000 Hobo OnODIOOCS 268 

2OS ne EMICANS CAR PENWRR (7a; ejaleie cicfe lac stsiavisicie oletsievere aval ej ater 269 

Inet LOSI, Teach, scan none bodbeccont 1060 obeeahoodnds obs onmonoas 269 

GenusyEnrbonilageissonayye so sisi deel civeieteeteis shes avs siete sisie eieies cieicis’s a.crere 269 

Sections SirioturbonllarS ACCOm a ser crserelccistorele ste lal=) everere cle) reyereieye 270 

2945 o(Se)emmuricatal CARPENMER crac cysrene ciciaiejele cls sictelcteteieiete 270 

21D (SN) GES Ob ds. G AYR, oomaneasec beucee canceo core 270 

286. (S.) stearnsii Daty & Barrscu, sp. nov.,............ 271 

ZSTe wi) HOG UALA) GOULD ss /craraicvslos-yeceic.cisieus sfaeraisic, fers terol sereiate 271 

288. (S.) torquata var. stylina CARPENTER............... 272 

Section Ihancea| PRASE 4.7 ack sddeticieass ements ccsgo semis eiees 272 

PEEL GA) Pubs ON aa ADS Apaonseono Doge edeces Goabde 272 

2905) y)((Ei.) PtridentatayO Arr ENT BR a -rrq:srerejaie see cuac ereieiesie cieteverere 273 

291. (L.) pentalopha Dart & BarrscH, sp. nov........... 274 

EMail PARC ITUUMTDIS 5 Sono qcobe eyBHOo GOOODoOEED GODCNS 274 

[S. D.] (P.) auricoma Dati & Bartscu, sp. nov............ 274 

292. (P.) latifundia Dat, & BartscnH, sp. nov............. 275 

29350 (E-) benuieula GOULD eerie cietereiclercerieeieiera> 275 

DAN (GE) Orla Ey Osa NoS sono pob0 coopoD asouendaoo PYAH 

295;, ((E:) subeuspidata (CARPENTER). -frc. ».)s <1 2)els 2s 50+ -/ 277 

Section byroisculus) MONGEROSA TON er raie (alr -ieie > lreleiolieitere afekebelole 277 
29658) ((P)) lamina tap GaRPEN TER) iim icra aieiriciaicicielas eleioaveriete 277 

Section Pyrgolampros SACCO: 0 one e eee ce css aecene 208 

297. (P:) lowei Daun & BARTSCH, sp. nNov..........:..-.-- 278 

[S. D.] (P.) lowei var. pedroana Dati & Bartscu, var. noy.. 279 

298. (P.) arnoldi Dauu & Bartscnu, sp. noy.............. 279 

2995s (2) gibbosal CARPENTER \ojarceteiclele)eVelelalelereleereitee ies eleiete 279 
(11) June 16, 1903. 
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300. (BP.) adleri Dart & Bartscu, sp. nov............---- 280 

Genus Pyramidella LAMARCK ...... 0... eee cence cee e ee cee cents eeeeee 280 

301. (P.) conica var. variegata CARPENTER .........-....- 280 

Genus Odostomia FLEMING ..........00 cc00 cee cone cece cen sees cerece 281 

Section Odostomia (FLEMING) 8. 8..... 2.2.2. ceecee cee eee cores 281 

302. (O.) tenuis CARPENTER . ..........-++ ++ sseeee eee 281 

Section MvalempAs Am AMS a rertrctetereienetsteletetotererelatolors stele tetera tater 281 

[S. D.] (E.) stearnsii Dart & Bartscu, sp. noy............. 282 

3038. (E.) gouldii CARPENTER ...... ©0002-0022 eeeeee coeees 282 

Section A maura MOCEER ce reeteelelenselaiertohsiotereleloe lteter tetetelietetate 282 

[S. D.] (A.) pupiformis CARPENTER. ...............--2---- 283 

304. (A.) nuciformis CARPENTER, var. avellana CARPENTER. 283 

Section Ohrysallidai CARPENDER) etce-)eier-ilersrottetolelelopatelete etre ts 283 

[S. D.] (C.) diegensis Dati & Bartscu, sp. nov........... 284 

Section OsoillavAncADAMSby-reiten\e te teroeisesne iri ieee ents 284 

[S. D.] (O.) #quisculpta CARPENTER............+2+-2+00ee 284 

[S. D.] (O.) grammatospira DaLy & Bartscu, sp. nov...... 285 

Subgenus Ivara Dat & BARTSCH, subgen. nov. ............------- 285 

305. (I.) terricula (CARPENTER) Datu & BARTSCH.......... 285 

SUPERFAMILY, TH NIO GLO SSA on ccere ckele -telelst=ilelololelofeision= le atstelel=teloletetetstelaYer-talel tee 285 

Family LXV. Tritonid@ ...... 0... .ce ccc cee cccccs coerce sens wecccccccces coccse 285 

(EY -sryitspd badKopeb tr brid ByOse-S Gage o8q9000000 N00 0000 0A0000 s5DD00. GoDdcO OD0850 285 

306) ‘gibbosus BRODERIP ES cerjerattalerloreloletetele lias matetscettetetatetet= 286 

Subgenus Priene H. & A. ADAMS. ...... 20.200 coccee cece cence cerece 286 

307. (P.) oregonensis REDFIELD. ..............++-++- odo, Psi) 

Genus Ranella TAMARCK 22-2 eeyasiecetaseie lerlelaeiieric ciel riceteneerieters 287 

308. californica sEDINDS ertnye eicielelelei-teleteiteetelhelelerereteerrtenateite 287 

Family LXVI. Cypreide@............. Tistelefelereioteteleloionetoeeiciotel leer cicletetereteriiete . 288 

Genus Cy praca LINNE) 202. ci0- «ceo viele « ovwiels vleleielsis ol oleieiel=1 +1 »1s)ohs lelels/elaiols\efolatets 288 

BOON spadiceatG RAN jestellorsleleteresteletetetolsttelorefaleletetetetetette «.. 288 

Genus Trivia | GRAayi reece cie celine steteleseloteielatsteterstelolotelelelelaksististel-telers Beer vi 

B10 sy californica GRAV ep ereteteetelestetctenetereleretenetereteterere srafeateretelaye 288 

SIS Jsolandri( Grave. cerseeisiceteeilere ws la/alelstoveiterele elekohe artes 289 

Genus Erato DRISSO! 2/oseye claie:s oleiisicleielereneloteloleloletetelolslolelelolele]=leivlelolol-al-r=taletatete 289 

312.) ‘columbellasMENmRs a elefarrveciel-teleletteleieteltelele=tel= 9 2900 289 

Hamily LX VAIL. Driforidce ne cecicccteecm cet sialoiel cleletetaietetsjaleteieets|oisisrey stele tetse retort . 290 

(Efsite(-pu bu baoya (sh ID ocb20 Odo W ae SoH OOOOROODO00. 90000 000000 boUDb0.59D0000C 290 

S135 iadyersa MONTAGU <1 cle ltele ala faletelstoretctolstelo ta stetatettetete niet 290 

SUPERFAMILY CHRITEIA CIGA 52 on\ejojs «> ceo si clelolelel cleteleioletaketeloreroliotereeleialeleteletatehetatats 290 

Family DXVIIT. Cerithiopsid@ ...... 20506 ceccce vccces ovccen oncvecnscrs= sens 290 

Genus ‘Seila Ay ADAMS ior... cco: c cieleivie slelelerclelelerelevolelotererelerobelalefetetel etetetetet citar 290 

314. “assimilate ©. 7B. ADAMS jerciecloleleteteinlelictercieltoleterteneteteeiate 290 

Family DRUK, WCerithtidae.secceec cee crcclo cece eaten ceteris 291 

Genus! Bittitimm Tima yy pee et ereperasere) leloialeretcteretelialalaterebetateteletelelteleteletefent-teletstete 291 

3155 aspermim \GABB i ejcccjelasiiielsteiaiete ooleforete tera ¥etavars Oo aoona0 291 

316. californicum Datu & BARTSCH .........-.2 ++. sseeee 291 

317. filosam'|GOuLD 2 - series ee isieloleise eee eee eee eee 292 

318. quadrifilatum CARPENTER (with evolutionary discus- 
sion of several species)......... aivioterotekoletetetereretele 292 

319.” rugatum CARPENTER: .\c\<<isiele)iererelesiereisionnieieletete oite(r estate 295 

$20. williamsoni, (Bp) NOW. fee oe/elelalnrelelelelele ereie lelel=lahelatel= 295 
Subgenus, Styliferina Ay ADAMS ® cress sreleceteteeoteteisierieeterateierreteletarets 295 

321. (S.) tenuisculpta CARPENTER... ... 2.20 cccsccesecccs 296 

Genus Diastoma DESHAYES. . ...% Sccss ccs oe cicerseleisneeretnicenncereiisteretets 296 

G22. BPs IDG OG. o's ies cjs ajc a ove: sys,c) alelo eyersetherellemrereteteleletevavararerere 296 

Genus Certhides SwAINsON: << /cicteleels cir oe eels lolelctenelottetttetedeteieteRerettete terete 296 

323; californica HALDEMANN: . .+ oes seienee serine cise Spoao eli 

Family LEX. ‘Cede nani cates opesisnisicle ei eecie ois sielele'e sloveireteteereenente eosacrerctye 297 
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Genus Groonm, WeMING ee ects aisaie cw Wones cis dead une a sisie ose acseines 2a" 

O24. NealifornTonmyD ative vefojscterccleis) aie da «cee Oscislenreero oes 297 

325. crebricinctum CARPENTER ...........0 0000 cceccccees 298 

S20 ip RMB ON UMIHTEARNS | fee ec) oi sieje relate aretatelersisiniovelereteiereleiasa 298 

Ramelypexex Lo) Vermenidca wen ayteociacslacitheinw sche aa oe boa dsioees oak rasoean ees 299 

Geng Sem ulanbiguSasgr.yonact aisaiylete cs esle/s volejorcic as meeeierea eatin eaaetes 299 

327., “SQuamMigerns CARPENTER, 6... 5.50.60 scree e cin oe cieiere ve ve 299 

Subgenus: Vermiculania; WAMARGHS 1. 4c wean tes cneselstinence ces osinets 299 

e255 “(Nisncindathewck stibion. concede acess ow aces assls 299 

GenusiSpiroglypnuseD AUD INes prayers ac sisi cesaiescloraicievalcrnaietayeereiera)<ietersjaravcle 299 

S29 wit Wella MOROH: cc <a nee ectel aes aineein aleistat eyo eriasrersrel 299 

DCT IR ED.D. he CALTER UCLL (ac NE ee BIB A GOP KOON REISE ROOCACC RU nTTOO OCD OHOC 300 

Genus Burritélla; Tamar or. © Sack hence Saslece cases cies cmalgec sees 300 

330. cooperi CARPENTER................00: AGG cacebodans 300 

Sole pjewettin CARPENTER 121-5 cerrarer wicisteleis si ietenicinistele cielerertels 300 

VT UTED OG Ele” STEAL ANU {eb 50 Spi Oo GORE ET COCO DRE CROPS ap D on EUnneD 301 

Genus iitiorinar MER Ussa Gin oacticraeaesion ele Soden as) vracra ne cvnette: cetaiciers 301 

doze splanaxisl(NU@TADL) SP ATEIePL... «eres. 00 ee es eens 301 

Bas yBCUBU AA GOED Hertel actealacee clays faiaieiacis/aenisieisios elects 302 

GenusrlacunasPORTON A Jahes os daicise sus, cddivie cosehinieee sen «edeisueautess 302 

Gotan \COMpActs| CARPENTER ees ee ciseieice =\s sselenie = sia) ssi) ole 302 

dao. mporrectay CARPENTER ye. iaieiersiole cane se aioe seein ee BUS 

336: ~solidula (LiovEN) CARPENTER .....: 0.0000 s.smee acess: 303 
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CHELENTERATA.’ 

Class ANTHOZOA.’? 

Family I. TURBINOLIDZ. 

Genus Caryophyllia Lamarck. 

1. Caryophyllia arnoldi Vaughan. 

Puate III, Fies. 4 ann 4a. 

Caryophyllia arnoldi VAUGHAN, Proc. U.S. Nat. Mus., Vol. XXII, 1900, No. 1194, pp. 199, 200, 

Pl XViIp figs: 1; 2: 

The following is the original description :— 

Form of corallum slightly deformed inverted cone-shaped. A basal scar present, but the coral 

in its later stages was evidently unattached. Base subacute, calice nearly circular in transverse outline. 

Cost very distinct, low, broad, rounded, or flattish, show no ornamentation, but the speci- 

men is worn, and they were probably minutely granulated, There is a tendency to alternation in 
size, which is pronounced near the base. There is no observable epitheca. The wall is stout, solid, 

a distinct pseudotheca. The costz are wide and the intercostal spaces very narrow, simply furrows, 

and the septa are thickened at the wall. The upper margins of the septa project very slightly above 

the upper limit of the corallum wall. There are four complete cycles of septa (forty-eight in all), 
arranged as follows: Twelve large thick septa, joined to the columella by very thick pali. The 

width of each palus is equal to the width of its corresponding septum; the upper margins of the 

palus stand about 2 mm. above the upper surface of the columella, and fully 1 mm. above the notch 

dividing the palus from the septal lamina. The width of the pali is about 2.5 mm. From the upper 
margin of the septum to the notch between septum and palus is about 4.5 mm., may be slightly 

greater. The inner ends of the pali are fused solidly around the columella and to it. On the septal 
faces are small granulations arranged in curves parallel to the upper septal margins. On the faces 

of the pali are granulated or serrated crests arranged in curves parallel to the upper margins of the 

pali. Between each pair of these larger septa are three smaller (one of the third cycle and two of 

the fourth). The members of the third cycle are narrow above the level of the upper termination 
of the columella; below this they widen, but do not seem ever to reach the columella. The members 

of the fourth cycle are narrow, and thin except where they arch over the walls. The columella is 
essential, is composed of several pieces, trabecule, which are firmly soldered one to another and to 

the inner terminations of the pali by solid basal calcareous deposit. From the upper margins of the 

septa to the upper termination of the columella is about 6.5 mm.; that is, the calicular fossa is about 

6.5 mm. deep. The greater diameter of the upper termination is 5 mm., the lesser 3.5 mm., above 

whose level, as may be gathered from what preceded, the pali form a regular crown. 

Dimensions.—Greater diameter of calice, 16 mm.; lesser diameter of calice, 15.3 mm.; 

height of corallum, 16.5 mm.; depth of fossa, about 6.5 mm. 

Locality.—San Pedro Hill, San Pedro, California. 

Geologic Horizon.—Pleistocene. 

Cat. No. 157,509, U. S. National Museum. Type. 

1 The general arrangement of the classes is that used by Eastman in Zittel’s Text-Book of Paleontology. 
* Mr. Wayland Vaughan, of the United States Geological Survey, has prepared the diagnoses of the new Anthozoa which have 

been found in the San Pedro deposits, These descriptions are here included in this paper. 
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2. Caryophyllia pedroénsis Vaughan, sp. nov. 

Priate Ill, Fics. 3 anp 3a. 

Corallum cornute, transverse calicular outline broadly elliptical. 
The outer surface of the specimen is worn, so that the detail of the ornamentation is 

destroyed, but it can be discovered that the coste were not very prominent, and that there were 

twelve corresponding to twelve large septa, pronouncedly larger than the others. 

The septa are in four complete cycles; the members of the first and second cycles reach 

the columella and are rather thick, especially around the columella; those of the third are shorter 

and thinner, and those of the fourth still smaller. The septa are not so thick as in C. avno/di, and 

not so crowded as in C. californica. The septal faces are granulated, the granulations being much 

larger and with blunt ends near the columella. All the pali except one are broken off, but they 
appeared to exist before the twelve larger septa. The one remaining palus is broad and thin. 

Calice fairly deep. Upper surface of the columella not very deeply sunken below the level 

of the upper edge of the pali. Columella composed of several twisted pieces. 

Dimensions.—Greater diameter of calice, 13.5 mm.; lesser diameter of calice, 12 mm.; 

height of corallum, 25.5 mm. 

Locality.—San Pedro, California. 

Geologic Horizon.—Pleistocene. 

Type.—From the collection of Ralph Arnold. 

3. Caryophyllia californica Vaughan, sp. noy. 

Puate III, Fies. 2 anp 2a. 

Corallum with a narrow base, the lower half slender in comparison with the diameters at the 

calice. The tip of the base damaged. Calice elliptical in transverse outline. 

The outer surface of the corallum is scarcely costate. There are flat, indistinct, densely 

granulate cost corresponding to the septa, visible especially at and just below the calicular edge. 

The wall is thin and fragile. 
There are four complete cycles of septa and many members of the fifth. They are thin and 

crowded, twelve are larger than the others, and apparently these twelve bore pali on their inner 

terminations. The margins of the septa of the first and second cycles project slightly above the 

upper edge of the wall, about 1 mm.; the margins of the septa of the other cycles are not prominent. 

The septal faces are granulated, the granulations are low, frequently showing elongation along the 

courses of the septal trabeculz ; the usual arrangement in curves parallel to the septal margins also 

is shown. Calice fairly deep, 4.5 or 5 mm.; a distinct and rather sudden depression over the 

columella. Columella not greatly developed, composed of a few loosely twisted laths. 

Dimensions.—Greater diameter of calice, 11.5 mm.; lesser diameter of calice, 1omm.; height 

of corallum, 13 mm. 

Locality.—Deadman Island, off San Pedro, California. 

Geologic Horizon.—Pliocene. 

Type.—From material sent by Mr. Ralph Arnold to the U. S. National 

Museum. 
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DIFFERENTIAL CHARACTERS OF THE THREE CALIFORNIAN SPECIES OF CARYOPHYLLIA. 

Septa in four cycles ( form cornute; twelve more prominent costs ) C. pedroénsis 

\ form short, inversely subconical, cost# | 
equal near the calice, alternating in size (C. arnoldi 
CEP MLS MB BoD 056 d50 DOnOONaadS ooD000 0008 \ 

Septa in four com- : 
plete cycles, many ) form subflabellate, costs excepting near the 
members of the fifth ) calicular margin indistinct................ 
POSEN erererssteys alia 

C. californica 

As the descriptions and the above table show, for the differentiation of the spe- 

cies, especial stress is laid upon the number of the septa, the form, and the costal charae- 

ters. Although each of the three species is based on a single specimen, the author does 
not believe it possible for intergradation to occur within the horizons from which 
they were collected. C. pedroéusis and C. arnoldi appear to belong in the same 
group (section) of the genus; but C. californica presents great and striking differ- 

ences from each of the preceding. 

Genus Paracyathus Milne-Edwards & Haime. 

Verrill has described three species of Paracyathus from the west coast of 

North America, viz.: Paracyathus caltha,! Paracyathus stearnsi, and Paracyathus 

humilis The first two species mentioned are from Monterey, California; the last 

mentioned is from the Pearl Islands. 
Expressed in tabular form the differences between these three species are:— 

{ Coste distinct only at edge of calice, be- ) 
low represented by rows of granules; axes of Ge caltha 

7 4 

Coralkum® "5; in-* OT licalice ta nin y/23o/ ine ae more in height; five } 
complete cycles of } 
BODLAT emcees creis 

Scabrous, subequal cost, distinct to base, 
near base every fourth or sixth costa more ; P. stearnsi 

| prominent; axes of calice, .72 in. /.50in.... \ 

Corallum only .2 in. 
in height; four com- 
plete cycles of septa. 

\ Costs feeble, except near calicular margin. ) Migs : ‘ . P. humilis 
| Diameter of circular calice, .22 in.......... 

. 

According to the diagnostic characters given by Verrill, these three species 

are very distinct. 

4. Paracyathus pedroénsis Vaughan, sp. nov. 

Puate III, Fies. 1 anp la. 

Corallum subturbinate in shape, base damaged, apparently not especially expanded; trans- 

verse outline of calice elliptical, slightly deformed. 

Coste not prominent, but distinct from the calicular margin to the base, subequal, some- 

times every third or every fifth may be slightly more prominent than those intervening, the edges 

usually flattish, sometimes slightly crested. Bottoms of the intercostal furrows usually flattish; 

granulations crowded on the costz, and present in the intercostal furrows also. 

1 Proc. Bost. Soc, Nat. Hist., Vol. XII, 1869, p. 394; Trans. Conn. Acad. Sci., Vol. I, 1870, p. 537, Pl. IX, figs. 9, 9a. 

2 Proc. Bost. Soc. Nat. Hist., Vol. XII, 1869, p. 393; Trans. Conn. Acad. Sci., Vol. I, 1870, p. 537. 

8 Trans. Conn. Acad. Sci., Vol. I, 1870, p. 538. 

* These decimals of an inch can be computed into millimeters by reckoning .1 inch = 2.5 mm. 
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There are four complete cycles of septa, and many members of the fifth, but the fifth is not 
complete. The septal margins project very slightly above the upper margin of the corallum wall; 
the margins of the members of the first and second cycles, and those of the third cycle when members 
of the fifth are present, are slightly more prominent than the margins of the members of the higher 

cycles. The septal faces are densely granulated, and the granulations show a decided tendency 
toward elongation along the courses of the septal trabeculae. The septa are crowded, those of the 

first, second, and third cycles are thick and strong; when members of the fifth cycle are present those 
of the fourth are quite thick, but are thinner than the older septa. 

The pali are well developed, and are shown in great perfection on the type specimen. 

They are broad and simple, and not bilobed. Those before the septa of the first cycle are the nar- 
rowest; those before the septa of the second cycle are slightly wider, and those before the septa of 

the third cycle are still wider. The inner margins of the pali before the septa of the first, second, and 
third cycles form a crown bordering the outer edge of the columella. In those half or quarter sys- 

tems in which septa of the fifth cycle are present, pali stand before the members of the fourth cycle. 

These pali are large, but stand back from the columella. In such cases the pali join the members of 

the fourth cycle to the sides of the included members of the third. When no pali are present the 

members of the fourth fuse by their inner margins directly to the side of the included member 

of the third. When members of the fifth cycle are present, they curve toward the included 
member of the fourth. There are no pali before the youngest septa in any given system. Margins 

of the pali entire. 

The calice is shallow, widely open. Its ends, corresponding to the ends of the longer trans- 

verse axis, are very slightly depressed. The upper surface of the columella is flat; it consists of the 
rounded upper terminations of a large number of papilla. The pali, excepting those of the fourth 
cycle, form a crown around the columella, as has already been stated. 

Dimensions.—Greater diameter of calice, 12 mm.; lesser diameter of calice, 1o mm.; height 

of corallum, 184- mm. 

Locality.—San Pedro, California. 

Geologic Hovrizon.—Pleistocene. 

Type.—From the collection of Ralph Arnold. 

If the description first given is compared with the table showing the chief 
diagnostic features of Verrill’s species, it will be evident that the only species with 
which comparison needs to be made is P. stearnsi. At the same time, certain strik- 
ing differences between the two will be very evident. ‘The first is one of size. 

— : ——— = 

| Greater Diameter of Lesser Diameter of Height of 
| Calice. Calice. Corallum. 

LAR ETT Ty tee SS BOOGRE PACOO SBOE Rao DOME pIOACIot rion | 18mm. 12.5 mm. 12.5 mm. 
| ! 

MCU DETRIA Pe a5 7 sos ca is ce ales Ce ene el | 12mm. 10 mm. 18+ mm. 

The cost and the number of septa are different in the two species, but a 
much more important difference has not yet been brought out in the discussion. 

Verrill says of the septa and pali in P. stearnsi: ‘The primary and secondary 

septa are considerably broader than the others, broadly rounded and somewhat exsert 

at summit, narrowed toward the base, and divided into two or three unequal, broad, 

stout, paliform teeth, which are rough and lacerately spinulose at summit... ....”' 

1 The italics are used by the author of the present paper, 

(12) October 28, 1902, 
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As stated in the present description, the pali of P. pedroensis are not lobed and 

their margins are entire. 
These comparisons will show how strikingly different the present species is 

from any of those previously described species from the west coast of North America. 

ECHINODERMATA. 

Class ECHINOIDEA.' 

Subclass EUECHINOIDEA. 

Order DIADEMATOIDA. 

Suborder STEREOSOMATA. 

Family Il. ECHINOMETRID 2. 

Genus Strongylocentrotus Brandt. 

Test symmetrical and polyporus. Amb straight, broad at the ambitus and peristome, and with 
broad, poriferous zones. Pairs of pores in oblique arcs, or almost transverse series of from four to 

ten pairs, and crowded actinally. Interporiferous areas with two vertical rows of plain, imperforate 

primary tubercles; secondaries and miliaries also present. Amb with two rows of primary, and four 

or more of secondary tubercles. 

5. Strongylocentrotus franciscanus A. Agassiz. 

Toxocidaris franciscana A. AGAssiz, Bull. Mus. Comp. Zool., Vol. 1, 1863 (jide Clark.) 

This is the large sea-urchin of the West Coast. Spines which are probably of 
this species have been found in the lower San Pedro series of Deadman Island. The 

spines of this species are distinguishable by their large size and longitudinal striations. 
Some of the spines found are 20 mm. long and 3 mm. in diameter. 

Living.—Puget Sound; San Diego (H. L. Clark). 

San Pedro (Arnold). Pleistocene. 

6. Strongylocentrotus purpuratus Stimpson. 

Echinus purpuratus St1MPsON, Crustacea and Echinoderms of the Pacific Coast, 1857 (jide CLARK.) 

Numerous spines of this small purple sea-urchin have been found in the San 
Pedro series. No part of the test has ever been discovered in these deposits, to the 
writer's knowledge. Several nearly perfect tests of this species were found in the 

' The classification and generic descriptions for this claes are from Eastman in Zittel’s Text Book of Paleontology. 
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Pleistocene (lower San Pedro series) deposits at the bath-house, Santa Barbara. 
A nearly perfect test was also found in the upper horizon of the San Diego 
formation (Pleistocene(?) at Pacific Beach, near San Diego. 

Liwing.—San Francisco; Puget Sound (H. L. Clark): San Pedro (Arnold). 

Pleistocene.—San Pedro; Santa Barbara; San Diego (Arnold). 

Order CLYPEASTROIDA. 

Family Ill. SCUTELLID®. 

Genus Scutella Lamarck. 

Test circular or subcircular in outline, sometimes undulating or notched, broadest behind ; 

petaloid parts of the amb unequal, well developed, nearly closed. Peristome small, central, subcir- 

cular. Periproct very small, inframarginal. Apical system central, more or less pentagonal. 

Subgenus Echinarachnius Leske. 

Apical system eccentric in front or behind. Periproct actinal, marginal or supramarginal. 

7. Scutella (Echinarachnius) excentricus Hschscholtz. 

Scutella excentrica Escu., Zool. Atlas, Pl. XX, fig. 2, 1826. 

Echinarachnius excentricus Escu., Valenciennes, Voyage Venus, Pl. X, 1846;==Scutella striatula 

Con. (jide Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 271). MERRIAM, Bull. Dept. 

Geol., Univ. of Cal., Vol. II, 1898, p. 110; Proc. Cal. Acad. Sci., 3rd Ser., Geol., Vol. I, 

1899, p. 170, Pl. XXII, fig. 8. 

Test quadrate-oval in outline ; upper surface arched, summit behind the middle of the long 

diameter, but in front of the excentric apical system ; petals broad, open at ends ; posterior laterals 
wide apart, ovate in outline, one-half the length of the anterior pair; anterior petal longer than the 

anterior laterals, scattered pores continue some distance beyond the end ; apical shield excentric, its 
distance from the posterior margin being to its distance from the anterior margin as 1 to 1.8+; the 

ambulacral furrows are split up into a great number of small branches, of which the strongest pass 

over the margins and extend over the upper surface ; four of the strongest furrows run to the lateral 
petals and stretch through their median areas almost to the apical system; those furrows not passing 
to the petals sometimes reach half way to the apical system. 

Dimensions.—Long. 63 mm.; lat. 68 mm.; alt. 8 mm. 

Specimens from the lower San Pedro series of Deadman Island, and upper P PI 
San Pedro series of San Pedro and Los Cerritos were submitted to Dr. Merriam, who 

pronounced them typical 2. excentricus. This is the common “Sand Dollar” of the 
Pacific Coast. 

Living.—Alaska to San Pedro (Cooper). 

San Pedro (Cooper; Arnold): San Diego; Santa Barbara (Arnold) 

(?) Pliocene—Seven Mile Beach, San Mateo County; San Fernando; (?) San 

Diego (Cooper): (?) San Gregorio Creek, San Mateo County (Barber). 

Pleistocene. 
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MOLLUSCOIDEA. 

Glass, BRYOZOA- 

8. Bryozoa sp. indet. 

Small pieces of branching bryozoa are found quite abundantly in the San 
Pedro series; but as no diagnoses of West Coast species are available, their generic 

and specific relations cannot be given. Among some material sent to Dr. Dall, and 
identified by him, were several specimens which he labeled “Cupulifera sp.” These 
little saucer-sHaped bryozoa are from the upper San Pedro deposits, at the lumber- 
yard, north end of the San Pedro bluff. 

Class BRACHIOPODA.|' 

Order ARTHROPOMATA. 

Family IV. TEREBRATULID. 

Genus Terebratalia Beecher. 

Shell smooth or radially plaited; dorsal valve longitudinally impressed; hinge-line straight 
or not much curved; beak with a flattened area on each side of the deltidium; foramen large; del- 

tidium incomplete; loop attached to the septum. 

Terebratalia obsoleta Dall is a characteristic species. 

[S. B.]* Terebratalia hemphilli Dal. 

Pirate XVII, Fics. 1, 2 ann 3. 

Terebratalia hemphilli DALL (mss.) 

Shell of medium size, subcircular in outline, rather thin ; brachial valve with mesial flexure 

concave ; surface of this valve sculptured by numerous fine incremental lines, and very faintly near 

the apex by several radiating lines; pedicle valve mesially convex, the sculpture being as in the 
brachial valve. 

Dimensions.—Long. 56 mm.; lat. 57 mm.; diam. 30 mm. 

This species may be distinguished from 7. smithi by its broader outline, larger 
foramen, and nearly smooth surface. 7. hemphilli is a form which shows much 
variation both as regards its outline, degree of convexity or concavity of its valves, 
and its sculpture. The drawings of this species were made by Mr. J. Howard 
Wilson, who first discovered the species. Found in the Pliocene of Packard’s Hill, 

Santa Barbara. 

Pliocene. —Santa Barbara (Wilson; Arnold). 

1 The classification and generic description of this class are from Tryon’s “ Structural and Systematic Conchology.”’ 
* All species described in this paper, but not occurring in the San Pedro fauna, are designated by the initials of the locality from 

whence they are described, 
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g. Terebratalia smithi, sp. nov. 

Pirate XVII, Fic. 9. 

Shell of medium size, subcircular in outline, rather thin; brachial valve with mesial flexure 

concave, surface of this valve sculptured by about thirty small, rounded, radiating ridges and several 
prominent incremental lines; intermediate incremental lines small and inconspicuous ; pedicle valve 

quite strongly mesially convex, the surface being sculptured as in the dorsal valve ; beak with a 

flattened area on each side of the deltidium ; foramen small. Ata length of 20 mm. and before, the 

shell is slightly broader proportionately than in the adult. 

Dimensions.—Long. 50 mm.; lat. 47 mm.; diam. 23 mm. 

7. smithi resembles 7. hemphilli Dall (mss.), but differs from that species by 
being much narrower in all stages of growth, having a much smaller foramen, and 
in being much more prominently sculptured. A large series of 7. hemphilli collected 
from the Pliocene at Santa Barbara by Mr. J. Howard Wilson was compared with 
the type of 7. smithi, and the specimens in every case showed the differences men- 
tioned above. The drawings of 7. hemphilli (Pl. XVII, figs. 1, 2,8) were made by 
Mr. J. Howard Wilson from a specimen obtained at Santa Barbara, and are inserted 

here for comparison with the figure of the type specimen of 7. smithi. 7. hemphilhi 

has been found so far only in the Pliocene of Santa Barbara. 
This species and Laqueus jeffreysi are the only brachiopods which have so far 

been found in the San Pedro beds. The type specimen, the only one found, was 

obtained by Mrs. Oldroyd from the Pliocene of Deadman Island; it is figured in this 
paper, and is now in the collection of Mrs. Oldroyd. 

Pliocene. —San Pedro (Oldroyd). 

Genus Laqueus Dall. 

Shell with the reflected portion of the loop attached by slender processes, on each side, to 

the hemal processes, at or near the points where the two septal processes branch off to the septum; 
foramen complete. 

Type, Laqueus californicus Koch. 

10. Laqueus jeffreysi Dall. 

Frenula jeffreyst DALt, Am. Nat., Vol. V., 1871, p. 55 (ismeniform stage). 

Ismenia jeffreysi Davi, Am. Jour. Conch., Vol. VII, 1871, p. 65, Pl. XI, figs. 7-10. 

Megerlia jeffreyst DALL, Sci. Res. Expl. Alaska, 1877, p. 48. 
Laqueus californicus var. vancouverensis Dav1DSON, Mon. Rec. Brachiopoda, Trans. Linn. Soc., 

2nd Ser., Vol. IV., 1887, p. 113, Pl. XVIII, figs. 10-136 (adult), (/ide Dall). 

Laqueus jeffreysi DALL, Proc. U. S. Nat. Mus., Vol. XVII, 1894, p. 725. 

Shell subcircular, inflated, with the margins of the valves nearly straight; surface smooth, 

waxen, with close, conspicuous punctations; area marked by an incised line ; deltidia wanting ; the 

two separated parts of the area narrow and very small; beak of the hamal valve rather prominent, 

smooth. Neural beak incurved, truncated, not prominent. 

Dimensions.—Long. 35mm.; lat. 35 mm.; diam. 17 mm, 
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Distinguishable externally from LZ. californicus by thicker shell, waxen rather 

than ruddy coloration, and larger foramen. Specimen identified by Dr. Dall. 

Specimens which may be of this species are labeled “Z. californicus” in the State 
Museum collection of fossils at Berkeley. Found in Pliocene of Deadman Island; 
two specimens, one by Mrs. Oldroyd. Found in Pliocene of Pacific Beach, near San 
Diego, and also in the Pliocene of Packard’s Hill, Santa Barbara. 

Living.—Aleutian Islands to point off Estero Bay, near San Luis Obispo, (75 

to 238 fathoms) Dall. 

Pliocene.—San Pedro (Arnold; Oldroyd): Santa Barbara; San Diego (Arnold). 

Family V. LINGULIDA. 

Subfamily LINGULIN A. 

Genus Glottidia Dall. 

Shell linguiform, elongate, pedunculated; dorsal valve provided internally with two sharp, 
narrow, incurved laminz, diverging from the beak, and extending about one-third the length of the 

shell; ventral valve with a mesial septum of about the same length, extending forward from the 

beak; anterior adductor impressions rounded; scar of post-adductor close in cavity of beak, 

rounded ; shell smooth, perforate or imperforate. 

Type, Glottidia albida Hinds. 

[S. B.] Glottidia albida Hinds. 

Lingula albida Hinps, Zool. Sulph., p. 298, Pl. XXIX, fig. 4, 1845. G. W. Sowersy, Thes. 

Conch., p. 393, Pl. LVII, fig. 6, 1846. Davipson, Ann. & Mag. Nat. Hist., 2nd Ser., Vol. 

IX, 1852, p. 377 REEVE, Conch. Icon., Monog. Lingula, PI. I, fig. 4, 1859. E. SUEss, 

Sitz. k. Akad. Wiss. Wien, Bd. XX XVII, 1859, p. 230. CARPENTER, Brit. Assn. Rept. 

1863, p. 636. CooprR, 7th Ann. Rept. Cal. St. Min., 1888, p. 246. KEEP, West Coast 

Shells, p. 215, fig. 182, 1892. 

Glottidia albida H1nps, DAL, Am. Journ. Conch., Vol. VI, 1870, p. 157, Pl. VIII, figs. 1-6; Proc. 

Phil. Acad. Nat. Sci., 1873, p. 204; Scientific Results Expl. Alaska, 1877. DAvIpson, 
Challenger Rept. (Zool.) Vol. I, 1880, p. 26; Recent Brachiopoda, Part 3, 1886, p. 221, PI. 

XXVIII, figs. 2-4. WILLIAMSON, Proc. U.S. Nat. Mus., Vol. XV, 1893, p. 182. 

Shell narrow; elongated, oval, linguiform, tapering at the beaks, sides almost subparallel 

very slightly curved in front; rather flat, marked with concentric lines of growth; in interior of ven- 

tral valve the beak is pointed, with a small triangular-shaped thickening grooved along the middle; 
mesial septum extends for one-third length of valve; scars as in generic description. 

Dimensions.—Long. 27 mm.; lat. 11 mm.; diam. 5.5 mm. 

One perfect valve and two imperfect valves of this species were found in the 
Pliocene of Packard’s Hill, Santa Barbara. 

Living.—Monterey to Magdalena Bay, Lower California (Davidson). 

Pliocene.—Santa Barbara (Arnold): San Diego well (Hemphill). 
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MOLLUSCA. 

Class PELECYPODA? 

Order PRIONODESMACEA. 

Superfamily NUCULACEA. 

‘amily VI. NUCULIDA. 

Genus Nucula Lamarck. 

Shell trigonal, with the umbones turned towards the short posterior side; smooth or sculp- 

tured; epidermis olive; interior pearly; margins crenulated; hinge with prominent internal cartilage- 
pit, and a series of sharp teeth on each side; pallial line simple. 

Type, Arca nucleus Lam. 

Subgenus Acila H. & A. Adams. 

Shell with divaricate sculpture. 

Nucula divaricata Hinds is a characteristic species. 

tz. Nucula (Acila) castrensis Hinds. 

Nucula castrensis Hinps, Proc. Zool. Soc., 1843, p. 98; Zool. Sulph., p. 61, Pl. XVII, fig. 5, 1844, 

H. &. A. Apams, Gen. Rec. Moll., Vol. II, p. 545. Wurtiiamson, Proc. U.S. Nat. Mus., 

Vol. XV, 1892, p. 192. 

Acila castrensis Htnps (=A. lyalli BAIRD, fide CARPENTER, Brit. Assn. Rept., 1863, p. 644); (=aucula 

divaricata CON.=WN. decisa Con.=WN. conradi MEEK, fide GABB, Pal. Cal., Vol. II, 1869, p- 
102). Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 227. WILLIAMSON, Proc. U.S. Nat. 

Mus., Vol. XV, 1892, p. 192. DALL, Trans. Wagner Inst. Sci., Vol. III, 1898, p. 572. 

Shell small, trigonal, convex, of medium thickness; umbones posterior to center, turned 

posteriorly; anterior end longer than posterior, rounded; posterior end short, truncated; surface 

divaricately sculptured; hinge with prominent internal cartilage-pit and numerous sharp teeth on 
each side. 

Dimensions.—Long. 11.5 mm.; alt. 10 mm.; diam. 8 mm. 

Easily distinguishable by the hinge teeth and divaricate sculpture. Speci- 
mens identified by Dr. Dall. 

Common in Pliocene, rare in lower San Pedro series, of Deadman Island and 

San Pedro. 

Living.—Sitka to San Diego (Cooper). 

Pleistocene.-—Santa Barbara to San Diego (Cooper): San Pedro (Arnold). 

Pliocene.—San Pedro (Arnold): San Fernando; San Diego well (Cooper). 

(?) Miocene.—Oregon; Martinez; Griswold’s, San Benito County (Cooper): 
Blakely, near Seattle, Washington (Arnold). 

1 The major classification of this class is according to that presented by Dr. W. H. Dall in Part II of the ‘‘ Contributions to the 

Tertiary Fauna of Florida.’’ The minor details of classification and most of the generic descriptions are from Parts IV and V of the same 

work. ‘The rest of the generic descriptions are from Tryon's “ Structural and Systematic Conchology.” 
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Subgenus Nucula s. s. 

Shell not divaricately sculptured. 

Nucula obliqua Lam. is a characteristic species. 

12. Nucula (Nucula) suprastriata Carpenter. 

Piate XVIII, Fie. 6. 

(2?) Nucula tenuis (non Mont.) CARPENTER, Brit. Assn. Rept. 1863, p. 644. Cooper, State Mus. 

Collection Catalogue. 

Shell small, trigonal, convex, thin, white, pearly interior; umbones turned toward the short 

posterior end; posterior end sharply rounded, anterior evenly rounded; surface with numerous dis- 
tinct, rounded, raised, concentric lines; interior of margin finely crenulated; hinge with small, interior 

cartilage-pit, and numerous sharp teeth on each side. 
Dimensions.—Long. 5.8 mm.; alt. 5.2 mm.; diam. 3 mm, 

This beautiful little shell is easily distinguishable by its triangular shape, 

numerous sharp teeth, and distinct concentric sculpture. Specimens identified by 
Dr. Dall. 

Rare in the lower San Pedro series of Deadman Island and San Pedro; and 

in the upper San Pedro series of San Pedro; common in the upper San Pedro series 
of Los Cerritos. Found also at Spanish Bight, San Diego. The specimen figured 
is from the upper San Pedro series at Los Cerritos, and is now in the collection of 

Delos Arnold. 

(2?) Living.—Straits of Fuca to Santa Barbara; Japan (Cooper). 

Pleistocene.—San Pedro (Arnold): San Diego (Arnold). 

Family VI. LEDIDA. 

Genus Leda Schumacher. 

Shell resembling Mucu/a; oblong, rounded in front, produced and pointed behind; margins 

even; pallial line with a small sinus; umbonal area with a linear impression joining the anterior 

adductor. 

Leda pernula Mull. is a characteristic species. 

13. Leda fossa Baird. 

Puate XVII, Fie. 7. 

Leda fossa BAIRD, Proc. Zool. Soc., 1863, p. 71. CARPENTER, Brit. Assn. Rept., 1863, p. 644, 

DALL, Nat. Hist. Soc. British Columbia, Bull, No. 2. 1897, p. 7, Pl. I, figs. 3, 13. 

Shell small, elongate, convex, thin; umbones anterior, turning slightly toward the posterior 

end, which is elongated, narrow and truncated; anterior end short and evenly rounded; sculpture 

nearly obsolete, a few concentric lines discernible; escutcheon long, narrow, smooth and deep-set; an 

elongate process on middle of interior of posterior end; hinge with small internal cartilage-pit, and 

numerous sharp teeth on each side. 

Dimensions.—Long. 11 mm ; alt. 6 mm.; diam. 3.8 mm.; umbo to posterior end 7.5 mm.; 

to anterior end 5 mm. 
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Distinguishable by lack of sculpture. Specimen identified by Dr. Dall. 
One specimen from lower San Pedro series of Deadman Island, which is the 

one figured, and which is now in the collection of Delos Arnold. 

Living.—Puget Sound (Carpenter). 

Pleistocene-—San Pedro (Arnold). 

14. Leda hamata Carpenter. 

Prate XVII, Fie. 4. 

Leda hamata Cpr., Brit. Assn. Rept., 1863, p. 644. 

Shell small, elongate-trigonal, convex, thin; umbones anterior, turning slightly toward the 

posterior end; short, rounded anteriorly; much lengthened, narrowed and abruptly truncated pos- 

teriorly; surface sculptured by strong, concentric raised lines; a raised band, strongly transversely 

sculptured by continuations of the concentric ridges, passes from the umbo, around the escutcheon, 

to the posterior end; on the interior of the posterior end is an elongated, raised process; escutcheon 
deep-set, smooth. 

Dimensions.—Long. 8 mm.; alt. 5 mm.; diam. 2.5 mm.; umbo to posterior end 5.5 mm.; 

to anterior end 4 mm. 

A small species, readily distinguishable by its long, curved posterior portion, 
strong sculpture, smooth escutcheon, and interior posterior process. Specimen iden- 
tified by Dr. Dall. 

A nearly perfect, united pair from the lower San Pedro series of Deadman 
Island; rare; also reported from the Pliocene of Deadman Island. Pleistocene of 

Spanish Bight, San Diego. The specimen figured is from the lower San Pedro 

series, and is now in the collection of Delos Arnold. 

Living.—Santa Barbara to Catalina (Carpenter). 

Pleistocene.—San Pedro (Arnold): San Diego (Arnold). 

Phocene.—Deadman Island, San Pedro (Arnold). 

15. Leda minuta Fubr. var. precursor, var. nov. 

PrLate XVII, Fic. 6. 

Shell small, trigonal, convex, thin; umbones anterior to middle and turning slightly toward 

the posterior side; anterior portion from umbones short and rounded; posterior portion longer, 

slightly depressed, produced and slightly truncated; surface sculptured by prominent, raised con- 

centric lines; escutcheon long, narrow, slightly striated with continuation of concentric ridges; a flat 
sculptured band runs around escutcheon from umbo to posterior end, and on the interior of the shell 

at the posterior end of this band is a little elongate ridge or process; hinge with prominent internal 

cartilage cup and about fifteen prominent sharp teeth on each side; pallial sinus small, narrow. 

Dimensions.—Long. 7.8 mm.; alt. 5 mm.; diam. 3.9 mm.; umbo to posterior end 5 mm.; to 

anterior end 4 mm. 
(13) November 1, 1902. 
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Distinguishable from ZL. taphria by smaller size, truncated posterior end with 
process on interior at this end, comparatively coarser sculpture, straighter posterior 
dorsal margin, and fewer teeth. The type shows two concentric furrows, one at 2.5 

mm. and the other at 4 mm. from the umbo, which are probably the result of inter- 
rupted growth. Specimens identified by Dr. Dall, who pronounced them a variety of 

L. minuta Fabr., a northern species. 

Rare in lower San Pedro series of Deadman Island and San Pedro. The 
specimen figured is the type, which is from the lower San Pedro series at Deadman 
Island, and is now in the United States National Museum. 

San Pedro (Arnold). Pleistocene. 

16. Leda taphria Dall. 

PuatEeE XVII, Fic. 5. 

Leda taphria Dau, Nat. Hist. Soc. British Columbia, Bull. No. 2, 1897, p. 7, Pl. II, figs. 6 and 8 

(=celata Hps., 1844, not Conr., 1832; fide DALL, Trans. Wagner Inst. Sci., Vol. III, 1898, 

P- 579): 
Nucula celata Uvs., Proc. Zool. Soc., 1844, p. 99; Zool. Sulph., p. 64, Pl. XVIII, fig. 13, 1844. 

Leda celata Hps., Thes. Conch., Vol. III, No. 42, figs. 95, 96. CARPENTER; Brit. Assn. Rept., 1863, 

p- 644. Gass, Pal. Cal., Vol. II, 1869, p. 103. CoopEr, 7th Ann. Rept. Cal. St. Min., 1888, 
p. 245. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 192. 

Shell small, trigonal, oblong and rounded in front, produced and pointed behind; surface 
sculptured by numerous sharp, concentric, raised lines; umbones central, turned toward posterior 

end; escutcheon long, narrow and concentrically striated; hinge with prominent internal cartilage-pit, 

and about twenty sharp teeth on each side; pallial line with a small sinus; umbonal area with a linear 

impression joining the anterior adductor. 

Dimensions.—Long. 19 mm.; alt. 11 mm.; diam. 8 mm. 

This is the largest of this genus found in these deposits, and is easily recog- 
nized by its size, sculpture and peculiar teeth. Hinds’ name, Z. calata, was preoccu- 

pied by a species of Conrad’s, and Dall has renamed Hinds’ species for that reason. 
Specimens identified by Dr. Dall. 

Found in Pliocene of Deadman Island and Timm’s Point; lower San 

Pedro series of Deadman Island and San Pedro; and in the upper San Pedro series 
of Deadman Island, San Pedro, Crawfish George’s, Los Cerritos, and Long Beach. 

Found also in the Pliocene of Pacifie Beach, and in the Pleistocene of Spanish Bight 
and Pacific Beach, San Diego. ‘The specimen figured is from the lower San Pedro 
series at Deadman Island, and is now in the collection of Delos Arnold. 

Living.—Bodega Bay to San Diego (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; San Diego 
(Arnold). 

Phocene.—San Fernando; San Diego well (Cooper): San Pedro; San Diego 
(Arnold) 
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Miocene.—Walnut Creek, Contra Costa County; Griswold’s, San Benito 

County; San Juan Capistrano, San Diego County (Cooper). 

Genus Yoldia Méller. 

Shell oblong, slightly attenuated behind; compressed, gaping, smooth or obliquely sculp- 
tured, with a dark olive, shining epidermis; external ligament slight; cartilage as in Leda; pallial 
sinus deep. 

Yoldia myalis Couth. is a characteristic species. 

17. Yoldia cooperi Gubb. 

Yoldia cooperi Gass, Proc. Cal. Acad. Sci., Vol. III, 1865, p. 189; Pal. Cal., Vol. II, 1869, p. 31, Pl. 

IX, fig. 54. WHuLLIAMsON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 192. DALL, Trans. 
Wagner Inst. Sci., Vol. III, 1898, p. 594. 

Yoldia impressa (not of Con., Wilkes Exped., Vol. X, p. 726, Pl. XVIII, fig. 13; nor of MEEx, 

Smithsonian Check - List, Mioc.); in part, Gaps, Pal. Cal., Vol. II, 1869, p. 59; in part, 
Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 270. 

Shell of medium size, oblong, pointed at one end, subcompressed, thin; surface ornamented 

by numerous small, concentric ribs, abrupt on the upper side, and sloping downward on the side 
towards the base; beaks minute, placed in advance of middle; anterior end narrow, subacuminate, 

concave above; posterior end broadly rounded; lunule long, narrow, deeply impressed, smooth; hinge 

with prominent cup-shaped cartilage-pit, with about twelve sharp teeth in front, and about fifty 

behind; pallial sinus large, deep and rounded. 
Dimensions.—Long. 64 mm.: alt. 32 mm.; diam. 10.5 mm.; umbo to anterior end 22 mm., 

to posterior end 44 mm. 

The largest of the Nuculide found in these deposits; easily distinguishable by 
its size, peculiar shape, and teeth. One imperfect specimen measured 83 mm. in 
length. The Miocene form ( Y. impressa) is much smaller and less compressed. 
Specimens identified by Dr. Dall. 

Rare in upper San Pedro series of San Pedro; three specimens. Found also 
in Pleistocene of Spanish Bight, San Diego, and Barlow’s ranch, Ventura. 

Living.—Santa Cruz to San Diego (Cooper): Half Moon Bay (Arnold). 

Pleistocene—San Pedro (Cooper; Arnold): San Diego; Ventura (Arnold). 

(?) Pliocene—San Fernando (Cooper). 

18. Yoldia scissurata Dall. 

PuatTE XVII, Fig. 13. 

Yoldia scissurala DALL, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 595. 

Yoldia arctica Brop. & Sby., Zool. Jour., 1829 (not of Gray, Parry’s Voyage App., 1824, fide 
DALL, Trans. Wagner Inst. Sci., Vol. III, 1898, p. 595). 

Shell rather small, oval, compressed, very thin, translucent, only slightly narrowed posteriorly; 
umbones minute, slightly anterior to middle, the anterior margin is evenly convex; a thin lamina 

runs along the anterior margin from the umbo to the end of the shell; a much narrower one also 
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occurs on the posterior margin; surface sculptured concentrically as in Y. cooperi except that this 
incised sculpture is not in harmony with the incremental lines; hinge and teeth similar to Y. cooper?. 

Dimensions.—Long. 20.4 mm.; alt. 10 mm.; diam. 4 mm.; from umbo to anteriorend 9 mm.; 

to posterior end 12 mm. 

This delicate little shell resembles Y. cooperi in many respects, but is easily 

distinguishable by its smaller size, more delicate shell, the peculiar way in which the 
sculpture crosses the incremental lines, and by its relatively broader anterior end. 
Probably the Y. amygdala Val. reported by Cooper (7th Ann. Rept. Cal. St. Min., 

1888, p. 270) as oceurring at Deadman Island is Y. scissurata Dall. Specimens 

identified by Dr. Dall. 
Three specimens from lower San Pedro series of Deadman Island; rare. 

Specimens of Y. scissurata in the State Museum collection of fossils at Berkeley are 
labeled Y. amygdala. The specimen figured is from the lower San Pedro series at 
Deadman Island, and is now in the collection of Delos Arnold. 

Living.—Puget Sound (Carpenter). 

Pleistocene. —San Pedro (Arnold. 

Superfamily ARCACEA. 

Family VII. ARCIDA. 

Subfamily PECTUNCULIN&. 

Genus Glycymeris Da Costa. 

Shell orbicular, nearly equilateral, smooth or radiately striated; umbones central, divided by 

a striated ligamental area; hinge with a semicircular row of transverse teeth; adductors subequal; 

pallial line simple; margins crenated inside. 

Type, Arca glycymeris Linn. 

19. Glycymeris barbarensis Conrad. 

PLATE XVIII, Fic. 9. 

Axinea barbarensis CON., Pac. R. R. Rept., Vol. VI, 1857, p. 71, Pl. III, fig. 11; Vol. VII, 1857, p. 
LO4, bl Vial, fics 3" 

Axinea intermedia (not of BRop.; not of CARPENTER, Brit. Assn. Rept., 1863, p. 644), of CooPER, 

in part, 7th Ann. Rept. Cal. St. Min., 1888, p. 230 (not of KEEP, West Coast Shells, 1892, 

p. 169; not of WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 192; not of Dati, 
Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 608. 

Shell of medium size, convex, thick, subcircular, with angular aspect at umbones caused by 
the anterior dorsal margin being nearly straight; posterior end rounded; anterior end angular; sur- 
face area between umbones and interior as in G. septentrionalis. 

Dimensions.—Long. 33.3 mm.; alt. 32 mm.; diam. 22 mm. 

Distinguishable from @. septentrionalis by wider, more trigonal shell and angular 
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aspect of anterior extremity. This fossil form of Conrad’s is separated from the living 

G. intermedia by Dr. Dall. Specimens identified by Dr. Dall. 
Rare in upper San Pedro series of San Pedro, Los Cerritos, Deadman Island 

and Crawfish George’s. Found also in the Pleistocene of Pacific Beach, San Diego. 
The specimen figured is from the upper San Pedro series at San Pedro, and is now 
in the collection of Delos Arnold. 

Santa Barbara (Conrad): San Pedro (Arnold): San Diego Pleistocene. 

(Arnold). 

20. Glycymeris septentrionalis Middendorf. 

Pirate XVIII, Fre. 10. 

Pectunculus septentrionalis Mipp., CARPENTER, Brit. Assn. Rept., 1856, p. 219. 

Shell of medium size, nearly circular, convex, thick; umbones central, not prominent; sur- 

face sculptured with rather faint ridges of growth and radiating grooves, which are more or less 

interrupted by the ridges; triangular ligamental area between umbones divaricately striated; hinge 
with a semicircular row of transverse teeth; muscle impressions subequal; interior of margin 
crenulated. 

Dimensions.—Long. 30 mm.; alt. 32.2 mm.; diam. 22 mm. 

Distinguishable from G. barbarensis by its evenly rounded outline. Differs 

from Carpenter’s living P. septentrionalis var. subobsoleta by having larger, thicker 

shell, greater convexity, and more pronounced sculpture. Specimens identified by 
Dr. Dall. 

Rare in upper San Pedro series of San Pedro, Los Cerritos, Crawfish George’s, 

Deadman Island and Long Beach. The specimen figured is from the upper San 

Pedro series at San Pedro, and is now in the collection of Delos Arnold. 

Living.—Ukamok Island, Alaska eoast (Carpenter). 

Pleistocene.—San Pedro (Arnold). 

Subfamily ARCIN #&. 

Genus Arca (Linné) Lamarck. 

Shell oblong, subquadrangular, gaping anteriorly or inferiorly; hinge linear, straight, formed 
of a large number of small pectinated teeth; ligament external, inserted upon a lozenge-shaped area 

between the beaks, beaks high, rather wide apart; muscular impressions very distinct; pallial im- 
pression entire. 

Type, Arca now Linné. 

21. Arca labiata Sowerby. 

Puate XVIII, Fic. 4. 

Arca labiata Spy., CARPENTER, Brit. Assn. Rept., 1856, pp. 310, 363. 

Shell of medium size and thickness, arculate below, straight above, with small but promi- 

nent presoccelous beaks; anterior extremity evenly rounded; posterior extremity angular near base, 
a rather prominent convex angle running from beak to lower portion of the posterior extremity; right 
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valve with twenty-eight square topped, rather narrow, radial ridges, separated by slightly narrower 
interspaces; cardinal area triangular, broad, faintly sculptured with parallel lines transverse to hinge 

line; two nearly equal series of teeth, crowded in middle, becoming slightly oblique and further 

separated at the distal ends; margins serrate. 

Dimensions.—Long. 28 mm.; alt. 26 mm.; distance between dorsal and ventral margins 
20 mm.; umbo to anterior extremity 11 mm.; to posterior extremity 17 mm. 

This is the only Arca so far reported from the Pleistocene of the Pacific Coast. 
It has been reported by Carpenter as being one of the few species common to both 
the West Indian and Pacific (Panama) faunas. This species and Hipponyx antiqua- 
tus, which Carpenter considers equal to . mitrula of the West Indian fauna, are the 
only two species which occur in the Pleistocene of San Pedro and the living fauna of 

the West Indies. ‘These two species offer no proof of a close water connection be- 
tween these two regions during Pleistocene time, for the occurrence in both regions 

of these two species is merely accidental, or a coincidence. The specimen described 
was identified by Dr. Dall. 

Rare in the upper San Pedro series of San Pedro; two specimens, a right and 
a left valve. The specimen figured is from the upper San Pedro series at San Pedro, 
and is now in the collection of Delos Arnold. 

Living. —Gulf of California; Central America; West Indies (Carpenter). ~ 

San Pedro (Arnold). Pleistocene. 

Superfamily OSTRACEA. 

Family VIII. OSTREIDA. 

Genus Ostrea (Linné) Lamarck. 

Shell irregular, attached by the left valve; upper valve flat or concave, often plain; lower 
convex, often plaited or foliaceous, and with a prominent beak; ligamental cavity triangular or 

elongated; hinge toothless, structure subnacreous, laminated, with a prismatic-cellular substance 

between the margins of the lamine. 

Type, Ostrea edulis Linné. 

22. Ostrea lurida Carpenter. 

Ostrea lurida Cpr., Brit. Assn. Rept., 1863, p. 645; Jour. de Conch., Vol. XII, 1865, p. 137. GaAsB, 
Pal. Cal., Vol. II, 1869, p. 106. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 256. KEEP, 

West Coast Shells, p. 164, 1892. WILLIAMSON, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 193. 

DALL, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 687. 

Shell of medium size, irregular, suborbicular, ellipsoidal, or elongated; surface laminated and 
sometimes irregularly plaited; beak prominent; hinge toothless. 

Dimensions.—Long. 35 mm.; alt. 50 mm. 

Grades into two varieties, expansa Cpr., which is nearly circular, and rufoides 
Cpr., which is of a reddish hue on the interior. Specimen identified by Dr. Dall. 
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Typical form exceedingly common in the upper San Pedro series of San 
Pedro, Los Cerritos and Long Beach; rare in the lower San Pedro series of Deadman 

Island and San Pedro. Found also in Pleistocene of Twenty-sixth street and Pacific 

Beach, San Diego. 

Living.—Straits of Fuca to San Diego (Cooper). 

Pleistocene.—Benicia, Solano County; San Diego (Cooper; Arnold): San 

Pedro (Arnold). 

Superfamily PECTINACEA. 

Family IX. PECTINID ZA. 

Genus Pecten Miller. 

Shell suborbicular, regular, resting on the right valve, usually ornamented with radiating 

ribs; beaks approximate, eared; anterior ears most prominent; posterior side a little oblique; right 

valve most convex, with a notch below the front ear; hinge margins straight, united by a narrow 
ligament; cartilage internal, in a central pit; adductor impression double, obscure; pedal impression 

only in the left valve, or obsolete. 

Type, Ostrea maxima Linné. 

Subgenus Pecten s. s. 

Right valve moderately inflated, left valve flattish; sculpture of strong ribs with radial stri- 

ation, more or less roughened by simple concentric lamellation or incremental sculpture; ears 

subequal. 

Type, Pecten maximus Linné. 

{(S. B.] Pecten (Pecten) bellus Conrad. 

Piate XXI, Figs. 1 Anp 2. 

Fanira bella CONRAD, Proc. Acad. Nat. Sci. Phila., 1856, p. 312; Pac. R. R. Rept., Vol. VI, 1857, 

p- 71, Pl. III, fig. 16. Gass, Pal. Cal., Vol. II, 1869, Pl. XVI, fig. 20. Cooper, 7th Ann, 

Rept. Cal. St. Min., 1888, p. 244; not P. bells McCoy (deste DALL). 
Pecten ( Pecten) hemphilli DALL, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 706 (pars. 2). 

Pecten ( Pecten) bellus Con., DALL, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 704. 

Shell large, thin, inequivalve, elegantly, radiately ribbed. Left (upper) valve slightly convex, 

the point of greatest convexity being generally about one-fourth the distance from the apex toward 

the ventral margin; between this point of greatest convexity and the apex there is a deeply depressed 

area, the depression generally not affecting the two outer ribs on each side, which inclose the depres- 
sion on the sides; surface of left valve ornamented by thirteen or fourteen prominent, flat-topped, 

sometimes faintly bicarinated, radiating ribs, which have flat, sloping sides; these ribs become broader, 

less elevated and less sharply angulated near the periphery in the adult; interspaces slightly wider 

than the tops of the ribs, with slightly rounded bottoms; whole surface of left disk covered with fine, 

sharp, concentric, regular lamella; ears rather small, subequal, slightly concave, finely concentrically 

lamellated, separated from the disk by an impressed line. Right (lower) valve prominently convex, 

the point of greatest convexity being about one-third the distance from the apex to the ventral margin 

of the disk; the umbo in this valve curves sharply and meets the plane of the ears at an angle of 
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about ninety degrees; surface of right valve ornamented by fourteen or fifteen prominent, nearly flat- 

topped, square, radiating ribs, some of them with one or two longitudinal obsolete lines; the ribs 

become somewhat less elevated and the sides more sloping as the periphery is approached in the 

adult; surface of right disk ornamented with close, fine, squamose, concentric wrinkles; ears subequal, 

arched, covered with crowded, elevated lamellz; byssal notch small. 

Dimensions.—Alt. 80 mm.; lat. 108 mm.; diam. 32 mm.; length of hinge-line, 45 mm. 

Found in the Pliocene at Santa Barbara, California (Conrad, Gabb, Yates 

Cooper, Arnold). 
The description, measurements, and figures are of Gabb’s type specimen of 

Janira bellu (No. 960, Collection Academy Natural Sciences, Philadelphia), which 

was kindly loaned to the writer by Professor H. A. Pilsbry, Curator of Mollusca. 
P. stearnsii and P. diegensis are distinguishable from P. bellus by the more 

numerous (25 or 28 in the first, 20 or 22 in the second), narrower, sharper defined, 

perpendicular-sided, radiating ribs on the right valve, and by evenly rounded, promi- 

nently and evenly lamellated ribs of the left valve. P. hemphilh is distinguishable 
from P. bellus by its smaller size; by having on the right valye more numerous (15 
or 16 in the former), round-topped, narrower, nearly perpendicular-sided, radiating 
ribs, which retain their prominence for their entire length, and by the less convexity 
of the disk, more numerous, narrower and more elevated radiating ribs of the left 
valve. P. hemphilli has the same depression below the apex in the left valve, but 

the less degree of convexity of the rest of the disk lessens the prominence of the de- 
pression, which is so marked in most specimens of P. bellus. P. dentatus is dis- 
tinguishable from P. bedlus by its smaller size, greater convexity of right valve, greater 

coneavity of left valve, greater number of ribs, and by the auxiliary ribs in the 

left valve. 
After a careful comparison of a large series of P. bel/ius with Conrad’s descrip- 

tion and figure and Gabb’s figure and type specimen, the writer has no hesitancy in 

adopting the synonymy given at the beginning of this article. Dall is of the opinion 
that Conrad’s species and that of Gabb are different. This idea was probably caused 
by the exaggeration of the bicarination of the ribs in Conrad’s figure. Several of 

the specimens of P. be//us examined by the writer show this bicarination to a greater 
or less degree, although as a rule the ribs are nearly smooth-topped. A large series 
of P. bellusand P. hemphilli show the differences enumerated in a previous paragraph 

to be constant for the adults. The young of both species up to an altitude of twenty 
millimeters are nearly identical in appearance. 

23. Pecten (Pecten) dentatus Sowerby. 

Puate XII, Fies. 1 ann la. 

Pecten dentatus Spy., Thes. Conch., Vol. I, p. 39, Pl. XV 

Ins. Sci., Vol. III, Part 4, 1892, p. 707. 

Vola dentata Spy., H. &. A. ADAms, Gen. Rec. Moll. 

Janira dentata SBY. (=/. excavala, VAL., fide CARPENTER, Brit. Assn. Rept., 1863, p. 654). Gass, 
Pal. Cal., Vol. II, 1869, p. 104. Cooper, 7th Ann, Rept. Cal. St. Min., 1888, p. 244 G=P. 

stearnsit DALL, in part). 

figs. 105, 106. DAtt, Trans. Wagner rd 
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Shell of medium size, subcircular, inequivalve, concavo-convex, rather thin; right valve gib- 

bous, with twenty smooth, rounded, only moderately convex ribs, separated by very faintly channeled, 
narrow interspaces; surface smooth except for fine, undulating lines of growth; ears on this valve con- 
vexly bent, and separated from the disk by a deep groove; anterior ear with small byssal notch, 
obsoletely, radiately ribbed, and with fine incremental lines; posterior ear similar except that it lacks 

the notch; left valve concave, with nineteen or twenty prominent squarish ribs, which are separated 

by deep channeled interspaces of equal width with the ribs; a faint rounded rib runs along the middle 

of each of the interspaces; surface with fine undulating incremental lines; ears of this valve concave, 
with obsolete radiating ridges and fine lines of growth. 

Dimensions.—Long. 70 mm.; alt. 67 mm.; diam. 25 mm.; hinge 35 mm. 

Distinguishable from P. hemphilli Dall by greater convexity of the right 
valye, and by the greater number of ribs, P. hemphil/i haying only about fifteen ribs; 
distinguishable from P. stearnsii and P. diegensis Dall by greater convexity of right 
valve, low rounded ribs rather than square ones on this valve; and by square ribs, 
between which are faint rounded riblets, rather than sharply rounded ribs on the left 
valve. P. dentatus is of the same shape as the Japanese species P. /aqgueatus Sby., 
which has fewer, but squarer, broader ribs on the right valve. This last species has 
been reported from the Tertiary of Japan by Dr. Brauns in his Geology of the 
Environs of Tokio. “P. lagueatus has been erroneously cited by Reeve from Cali- 

fornia” (Dall). 
An almost perfect right valve of this beautiful southern shell was found in the 

upper San Pedro series of San Pedro. It differs froma living specimen from the 

Gulf of California by having twenty rather than twenty-three ribs, and by having 

slightly less convex ribs and wider interspaces. In degree of convexity and in its 

ears it agrees exactly with the living shell. The specimen was identified by Dr. Dall. 

Cooper has mistaken the flat valve of P. stearnsii for this species. A specimen 

in the State Museum collection at the University of California, Berkeley, labeled 

“Janira dentata Sby., San Pedro, Quaternary,” is a P. stearnsii from the Pliocene of 

Deadman Island. 
The specimen figured is a liying shell from the Gulf of California, and is now 

in the collection of the Department of Geology, Leland Stanford Junior University. 

Living.—Gulf of California (Carpenter; Button). 

Pleistocene. —Santa Barbara to San Diego (Cooper): San Pedro (Arnold). 

San Diego well (Cooper)—(probably P. hemphilli). Pliocene. 

[S. D.] Pecten (Pecten) hemphilli Dall. 

Pecten hemphilli DAvv., Proc. U. S. Nat. Mus., Vol. I, 1879, p. 15. Cooper, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 257. DAL, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 706. Not 

Janira bella Con., Pac. R. R. Rept., Vol. VI, 1857, p. 71, Pl. III, fig. 16; nor Gass, Pal. 

Cal., Vol. II, 1869, Pl. XVI, fig. 20. 

Shell of medium size, thin, inequivalve. Upper (left) valve flat or slightly concave, with a 

concave depression between middle of valve and umbo; surface of this valve sculptured by sixteen 

1 Mem, Univ. Tokio, No. 4, 1881, p. 48, Pl. VII, fig. 31. 

(4) November 3, 1902. 
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or seventeen very prominent, rather narrow radiating ribs, which are nearly flat-topped and have 

nearly perpendicular sides; interspaces wider than ribs, with rounding bottoms; fine incremental 

lamellz cover the surface of this valve; ears square-cornered and concave, covered with incremental 

lamella. Lower (right) valve convex, most apparent between middle of valve and umbo; sculptured 

by sixteen prominent squarish ribs, which are similar to those on the upper valve, except that they 

are slightly broader and have a more rounded top; whole surface sculptured by very fine incremental 

lines: ears similar to those of upper valve except convex, and the right one having three or four radi- 

ating ridges and a small byssal notch. 
Dimensions.—Long. 63 mm.; alt. 56 mm.; diam. 15 mm.; hinge-line 28 mm. 

This species is readily distinguishable from P. stearnsii and P. diegensis by its 

smaller size, greater convexity of lower valve, and fewer ribs. Distinguishable from 
P. bellus by smaller size, flat or concave upper valve, and narrow, more elevated and 

prominent radiating ribs. Common in the upper horizon of the Pliocene at’ Pacific 
Beach, and also in the strata exposed on Tenth Street, near Russ School, San Diego. 

Pliocene.— Pacific Beach and Russ School, San Diego (Hemphill; Dall; 

Arnold). 

24. Pecten (Pecten) stearnsii Dull. 

Poate XII, Fie. 3. 

Pecten stearnsii DALL., Proc. U. S. Nat. Mus., Vol. I, 1878, p. 14; Trans. Wagner Inst. Sci., Vol. 
III, Part 4, 1898, p. 706, Pl. X XVI, fig. 5. ; 

Janira dentata Spy. (?), Gass, Pal. Cal., Vol. II, 1869, p. 104 (in part). Cooper, 7th Ann. Rept. 

Cal. St. Min., 1888, p. 244 (in part). 

Shell of medium size, subcircular, inequivalve, concavo-convex, thin; right valve slightly 

convex, with about twenty-six regular, even, square ribs, separated by channeled interspaces some- 
what narrower than the ribs; the top surface of each rib is flattened with a broad, shallow groove in 

the middle, with one or two faint riblets on each side of the groove; whole surface covered with 

concentric lamellae which are much finer and about twice as crowded as those of the left valve; left 

valve flattened or concave, with about twenty-four regularly rounded, vaulted, even ribs, separated 

by slightly wider channeled interspaces; the whole surface covered with fine, sharp, concentric, 
regular lamella, a little looped backward over the tops of the ridge; ears of this valve concave, with 
obsolete radiating ridges, and fine, concentric lamella; ears of right valve subequal, arched, covered 

with crowded, elevated lamella; byssal notch very small. 

Dimensions.—Long. 71 mm.; alt. 62 mm.; diam. 14 mm.; hinge 25 mm. 

“This is the Pliocene precursor of P. diegensis Dall (Plate XII, fig. 5), (P. 
floridus of Hinds, not of Gmelin) from which it differs by having five or six more 

ribs, which, in the adult, have a conspicuous median sulcus.” (Dall.) Mrs. Old- 
royd has eight P. diegensis which have been hauled up in the fishermen’s nets at San 

Pedro; two of these are over six inches in diameter and are exceptionally high 
colored for this species. 

Two imperfect left valves from the Pliocene of Deadman Island. The figure 

is of a left valve from the Pliocene of San Diego. Specimens identified by Dr. Dall. 

Pliocene.—San Pedro (Arnold): San Diego (Pacifie Beach, lower horizon), 

(Dall; Hamlin; Hemphill; Arnold). 
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Subgenus Chlamys Bolten. 

Valves moderately inflated, subequal, in general similar (except in color); sculpture of 
radial ribbing with or without Camp/onectes striation, with or without an imbricate surface layer; 

frequently spinose on the ridges; ears often discrepant, the posterior smaller. 

Type, Pecten islandicus (Miiller). 

Section Patinopecten Dall. 

Valves with small ribs, flat on the right valve and sometimes dichotomous; smaller and 

more rounded on the left valve; concentric sculpture inconspicuous; radial stricee absent or 

obsolete; ears subequal; valves nearly equilateral. 

Type, Pecten caurinus (Gld.). 

25. Pecten (Patinopecten) caurinus Gould. 

PuiaTE XIII, Fic. 6. 

Pecten caurinus GLD., Proc. Bost. Soc. Nat. Hist., Vol. III, 1850, p. 345; Wilkes Expl. Exped., 

Vol. XII, 1852, p. 458, fig. 569. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, 

p. 193; =P. yessoensis CpR., (non Jay, 1856); =P. propatulus CARPENTER (non 

CONRAD, 1849) (fide DALL., Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 710). 
Amusium caurinum GLD., CARPENTER, Brit. Assn. Rept., 1863, p. 645. Cooper, 7th Ann. Rept. 

Cal. St. Min., 1888, p. 228. Kerrp, West Coast Shells, p. 168, 1892. 

Shell large, nearly circular, flat inequivalve, rather thin; right valve with twenty strong, 
flat-topped, smooth, squarish ribs, with interspaces wider than the ribs; left valve less convex than 

right, with seventeen rather acutely rounded ribs, with wide, shallow interspaces ; surface of left 

valve sculptured by regular, fine, undulating, concentric lines; ears not large, obliquely truncated at ends. 
Dimensions.—Long. 110 mm.; alt. 110 mm.; diam. 16 mm.; hinge 46 mm. 

This large, flat Pecten is distinguishable from the others of this genus found in 
these deposits by its size and shape. P. expansus Dall differs from this species by 

having twenty-five to thirty dichotomous ribs. . yessoeisis from Amori, Rikonoken, 
Japan, differs from P?. caurinus by having a more convex shell, wider, lower, more 
rounded ribs on the right valve, less prominent ribs on the left valve, and by hav- 

ing larger ears, which are truncated more nearly at right angles at the ends. Pecten 
propatulus Conrad is more convex and has fewer but stronger ribs and narrower 
interspaces on the right valve. Specimens identified by Dr. Dali. 

Common in the Pliocene of Deadman Island and Timm’s Point; rarer in the 

lower San Pedro series of Deadman Island and San Pedro. Also found in Pleisto- 
cene on beach near bath-house and in Pliocene at Packard’s Hill, Santa Barbara. 

The specimen figured is from the Pliocene of Deadman Island and is now in the col- 

lection of Delos Arnold. 

Living.—Puget Sound (Carpenter). 

Pleistocene.—Santa Barbara; San Pedro (Cooper; Arnold). 

Pliocene.—Eagle Prairie, Humboldt County; San Fernando (Cooper). 
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[S. D.] Pecten (Patinopecten) expansus Dull. 

Pecten expansus DALL, Proc. U. S. Nat. Mus., Vol. I, 1879, p. 14; Trans. Wagner Inst. Sci., Vol- 

III, Part 4, 1898, p. 706. 

Shell large, thin, slightly convex ; outer surface of upper (left) valve marked by sixteen to 
twenty sharp radiating ridges, but slightly elevated, and whose sides shade off insensibly into the 
broad interspaces ; faint indications of ridges appear between the principal ones ; surface of upper 

valve covered with fine, slightly raised, sharp lamelle; lower (right) valve with twenty or thirty 

dichotomous ribs, flattened above, but not sharply differentiated from the interspaces, sculptured with 

fine lines of growth, with faint appearances of radiating striz; ears rather small, and distinctly but 

not strongly marked off from the disk; byssal notch rounded, moderately deep. 
Dimensions.—Long. 140 mm.; alt. 135 mm.; diam. 32 mm.; hinge-line 65 mm. 

This species is close to P. caurinus, but may be distinguished by the dicho- 
tomous ribs on the lower valve, and the faint ribs between the principal ones on the 

upper. A species of Pecten near, if not identical, to P. expansus is found in the Plio- 
cene near Purisima, San Mateo County, California. 1. expansus is common in the 

lower horizon of the Pliocene at Pacific Beach, near San Diego. 

Pacific Beach, San Diego (Hemphill; Dall; Hamlin; Arnold). Pliocene. 

Section Nodipecten Dall. 

Both valves convex, usually of large size and heavy; ribs intermittently nodose, with 

more or less prominent hollow nodes or butte ; radial striation pronounced ; ears unequal, the pos- 

terior smaller; the valves often more or less oblique; imbricate surface layer sometimes very marked, 

Type, Pecten nodosus Linné. 

26. Pecten (Nodipecten) subnodosus Sowerby. 

Pecten subnodosus Spy., Proc. Zool. Soc., 1835, p. 109. CARPENTER, Brit. Assn. Rept., 1856, p. 311; 

Brit. Assn. Rept., 1863, p. 621. DAtu, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 710. 

Pecten intermedius Con., Am. Jour, Conch., Vol. III, 1867, p. 7. 

Shell large, suboval, convex; surface sculptured with numerous high, square ribs, three or 

four of which are generally more prominent than the others; interspaces deeply channeled, averaging 

about equal in width with the ribs; surface, including the ribs and interspaces, sculptured by fine 
radiating, squamose ridges, and fine lines of growth; ears rather small, sculptured in same manner 

as the disk. 

Dimensions —Long. 120 mm.; alt. 125 mm.; diam. 45 mm. 

This large tropical species is distinguishable by strong elevated ribs and pecu- 
liar squamose, radiating ridges. Dr. Dall says of this species: “There seems to be 
little reason for separating this form from the P. nodosus of the Antilles. Both vary 

through a strictly analogous series of mutations.” 
One-half of a large left valve was found in the upper San Pedro conglomerate 

of Deadman Island by Dr. A. A. Wright, who also found a young specimen of the 

same species in the upper San Pedro series of San Pedro. 

Living.—Lower California to Panama (Carpenter). 

Pleistocene.—San Pedro; San Diego (Arnold): Cerros Island and Lower Cali- 
fornia (Dall). 



ARNOLD— THE PALEONTOLOGY AND STRATIGRAPHY OF SAN PEDRO. 109 

Section Chlamys s. s. 

Ribs small and numerous, imbricate or spinose; valves subequal, similar, oblique, or with 
unequal ears, the posterior smaller; Camp/onectes striation and imbricate surface layer usually present; 
shell usually solid and opaque; byssal notch and ctenolium present. 

Type, Pecten islandicus (Miiller). 

27. Pecten (Chlamys) hastatus Sowerby. 

Puate XI, Fics. 4 ann da. 

Pecten hastatus Spy., Thes. Conch., 1843, p. 72, Pl. XXII, fig. 236 (not of CARPENTER, Brit. Assn. 

Rept., 1863, p. 645 =P. hericeus GLD.); (? not of Gass, Pal. Cal., Vol. II, 1869, 

p. 104); (? not of CoopEr, 7th Ann. Rept. Cal. St. Min., 1888, p. 257). DALL, Trans. 
Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 708. 

Shell similar in shape and general characteristics to P. hericeus. Left valve sculptured with 

eight to ten prominent, narrow, convex, coarsely spinose, radiating ribs separated by interspaces 

several times wider than the ribs; interspaces ornamented with fasciculi of small spinose ribs, which 
in some cases have only the importance of spinose lines; anterior ear large, acutely pointed, with 

three or four prominent, spinose, radiating ribs; right valve with eight to ten pairs of equally 
prominent, coarsely spinose ribs, each pair separated from the next by deep rounded interspaces 
along the bottoms of which run fine spinose lines; the members of each pair of ribs separated from 

each other by interspaces about as wide as one rib, and also ornamented with spinose lines; anterior 

ear with four or five strong spinose ribs and separated from disk by deep notch; posterior ears nearly 
obsolete, radiately spinose. 

Dimensions —Long. 54 mm.; alt. 61 mm.; diam. 21 mm.; hinge 28 mm. 

Distinguishable from P. hericeus by the less numerous, but more prominent 

and more strongly spinose radiating ribs. Dr. Dall’ says that Carpenter confused P. 
hericeus with P. hastatus, and as Gabb and Cooper have probably used Carpenter’s 
P. “hastatus” as their type, their localities for that species would come under 
P. hericeus. 

Mrs. Oldroyd has a beautiful pair of Pecten hastatus which was taken from a 

fisherman’s net at San Pedro. Dr. Dall identified this shell and said that it was the 
first genuine P. hastatus that had ever been found at San Pedro. This species is a 
northern form. 

Rare in Pliocene and lower San Pedro series of Deadman Island; one speci- 
men from upper San Pedro series of Crawfish George’s. The specimen figured is 
from the Pliocene of Deadman Island, and is now in the collection of Delos Arnold. 

Found also in the Pliocene at Packard’s Hill, Santa Barbara, and Pacifie Beach, San - 

Diego; and in the Pleistocene at the bath-house, Santa Barbara. 

Living.—San Pedro (Oldroyd; Raymond). 

Pleistocene—San Pedro; Santa Barbara (Arnold). 

Pliocene.—San Pedro; Santa Barbara; San Diego (Arnold). 

1 Trans. Wagner Inst. Sci., Vol. II, 1898, p. 708. 
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28. Pecten (Chlamys) hericeus Gould. 

Pirate XI, Fic. 2. 

Pecten hericeus Gup., Proc. Bost. Soc. Nat. Hist., Vol. III, 1850, p. 345; Wilkes Expl. Exped., 

Vol. XII, 1852, p. 457, fig. 570. Dat, Trans. Wagner Inst. Sci., Vol. III, Part 4, 

1898, p. 708. 

Pecten hastatus of CARPENTER, Brit. Assn. Rept., 1863, p. 645 (not of SowEeRBy, Thes. Conch., 

1843). ? Gaps, Pal. Cal., Vol. II, 1869, p. 104. ? CoopEr, 7th Ann. Rept. Cal. St. 

Min., 1888, p. 257. 

Shell of medium size, triangular ovate, compressed, equivalve, thin; surface of left valve 

sculptured by about fourteen to sixteen groups of fasciculated ribs, the groups being more prominent 

and containing more ribs as the middle of the shell is approached; the surface of all the ribs 

roughened by numerous rather small, erect, arched spines; right valve nearly the same as left; 

anterior ear of left valve large, acutely pointed with seven to eight sharp, squamosely striated 
radiating ribs; posterior ear nearly obsolete; ears of right valve the same except that a deep byssal 
notch separates anterior ear from disk; sides of umbo rise abruptly from ears. 

Dimensions.—Long. 40 mm.; alt. 47 mm.; diam. 12 mm.; hinge 19 mm. 

This species resembles P. hastatus in shape and general characteristics. In 

P. hastatus there are seven to ten strong, narrow, prominent ribs, coarsely spinose, 
while in P. hericeus the ribs occur in fourteen to sixteen fasciculi, each fascicle con- 

sisting of three or four nearly equally prominent, finely spinose ribs, and forming a 
convex ridge. Specimens identified by Dr. Dall. 

Rare in Pliocene of Deadman Island. The specimen figured is from that 
horizon and is now in the collection of Delos Arnold. Found rarely in the Pliocene 

of Pacific Beach, San Diego. 

Living.—Straits of Fuca (Gould): ? Sitka to Santa Barbara (Cooper). 

Pleistocene.—San Diego (Dall): ? Santa Barbara to San Diego (Cooper): San 
Pedro (Arnold). 

Pliocene.—San Pedro (Arnold): ?Santa Barbara; San Fernando; San Diego 

well (Cooper): San Diego (Arnold). 

29. Pecten (Chlamys) hericeus yar. strategus Dall. 

Prave XI, Fic. 5; 

ecten hericeus var. strategus DALL, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 709. 

Shape and general texture same as P. hericeus. ‘The fasciculi of the left valve, to the 

number of five to seven, with the riblets coalescent, forming large, smooth-backed, turgid ribs, with 

smaller imbricate intercalary threads, The large ribs sometimes break up suddenly into the usual 

small riblets near the base. The recent specimens are bright scarlet.’’ (Dall). The right valve of a 
young from the Pleistocene of Deadman Island shows nine fasciculi, most of which seem to be made 

up of two riblets which keep their individuality to the umbo, instead of coalescing; the interspaces 
are slightly narrower than the fasciculi. The anterior ear of this right valve is prominent and 

ornamented with six radiating ribs, and near the disk, by elevated lines of growth; byssal notch 

rather deep; whole surface ornamented with minute, lattice-like sculpture. 

Dimensions.—Long. 18 mm.; alt. 21 mm.; diam. 5.2 mm.; hinge 9.4 mm. 
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Distinguishable by the few prominent, suleated ridges, and smooth surface, 
except for minute sculpture. Specimens identified by Dr. Dall. 

Two specimens from the lower San Pedro series of Deadman Island, one of 
which is figured, and is now in the collection of Delos Arnold. 

Living.—Unalaska (Dall). 

Pleistocene—Alaska (Dall): San Pedro (Arnold). 

30. Pecten (Chlamys) jordani, sp. noy. 

Puate XII, Figs. 6 anv 7. 

Shell of medium size, shape of P. hericeus, inequivalve, rather thin; right valve with twenty- 

five to thirty angular, smooth-topped, imbricated ribs, which become dichotomous after reaching a 

length of about 30 mm.; interspaces deeply channeled and narrower than ribs; anterior ear imper- 
fectly radially ribbed with six ridges, and showing elevated, concentric, incremental lines; posterior 

ear nearly obsolete, showing four ribs; byssal notch not deep; left valve shows twenty-five to thirty 

narrow, convex ribs, showing imbrications only slightly; interspaces as large as ribs; after a diameter 

of about 30 mm. has been reached by the shell, small riblets appear in the widening interspaces; 

anterior ear shows five narrow, imbricated ridges, with wide interspaces; both valves show a tendency 

to contract suddenly at the basal margin upon nearing completion of growth; surface of both 
valves covered with a minute, lattice-like sculpture, which is generally worn off on exposed portions 

of the shell. 

Dimensions.—Long. 42 mm.; alt. 45 mm.; diam. 15 mm.; hinge 18 mm. 

Allied to P. opuntia Dall, but having fewer ribs on disk and ear, and having 
dichotomous ribs after reaching a diameter of 35mm. Distinguished from P. hericeus 

and P. hastatus by not haying fasciculated nor spinose ribs. 
Rare in Pliocene of Deadman Island and lower San Pedro series of Deadman 

Island. Found also in Pliocene of Packard’s Hill and Pleistocene of bath-house, 

Santa Barbara. 
The specimen figured is the type, which is from the Pliocene of Deadman 

Island and is now in the United States National Museum. 

Pleistocene.—San Pedro, Santa Barbara (Arnold). 

Pliocene-—San Pedro, Santa Barbara (Arnold). 

31. Pecten (Chlamys) latiauritus Conrad. 

Puate XII, Fics. 2 anp 2a. 

Pecten latiauritus Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 238, Pl. XVIII, fig. 9. REEVE, 

Conch. Icon., Pl. I, sp. 5. Sowersy, Thes. Conch., Pl. I, p. 57. CARPENTER, Brit. 

Assn. Rept., 1863, p. 645. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 257. 

KEEP, West Coast Shells, p. 167, 1892. _ WILLIAMSON, Proc. U. S. Nat. Mus., Vol. 
XV, 1892, p. 193; =P. tunica PHIL., 1844, + P. mesotimeris SOWERBY, 1847 (/ide 

DALL, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 709.) 

Shell small, suboval, inequivalve, subequilateral, compressed, thin; surface ornamented with 

from twelve to fifteen squarish, elevated, distinct ribs, with about equal, channeled interspaces; ribs 

often mesially grooved; hinge line wide, the ears pointed above. 

Dimensions.—Long. 25 mm.; alt. 23 mm.; diam. 9 mm.; hinge 20 mm. 
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This is the type form and is distinguishable by acutely pointed ears, distinct, 
squarish ribs and wide shell. Specimens identified by Dr. Dall. 

Common in upper San Pedro series of San Pedro, Los Cerritos, Crawfish 
George’s, Deadman. Island, San Pedro, and Long Beach; rare in lower San Pedro 

series of Deadman Island and San Pedro. Found also at Spanish Bight and Twenty- 
sixth Street, San Diego. The specimen figured is from the upper San Pedro series 
at San Pedro, and is now in the collection of Delos Arnold. 

Living.—Santa Barbara to San Diego (Carpenter). 

Pleistocene.—Santa Barbara; San Pedro (Cooper): San Pedro (Arnold): San 

Pedro; San Diego (Dall): San Diego (Arnold). 

32. Pecten (Chlamys) latiauritus Con., var. fragilis, var. nov. 

Puate XII, Fic. 8. 

Shell of same general type as P. /atiauritus. More compressed and much thinner; ribs 

seven to nine, very low and rounded, with shallow, rounded interspaces; surface smooth, the 

concentric sculpture being nearly obsolete; hinge long, ears sharply pointed. 
Dimensions —Long. 26 mm.; alt. 26 mm.; diam. 78 mm.; hinge 25 mm. 

Distinguishable from var. flucicolus Dall, which it resembles, by having a 

longer hinge-line and pointed ears. 
Rare in upper San Pedro series of San Pedro and Los Cerritos. The speci- 

men figured is the type, which is from the upper San Pedro series at San Pedro, and 
is now in the United States National Museum. 

Pleistocene.—San Pedro (Arnold). 

33. Pecten (Chlamys) latiauritus Con., var. monotimeris Con. 

Puate XII, Fics. 4 ann 4a. 

Pecten monotimeris Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 233, Pl. XVIII, fig. 10. CARPENTER, 

Brit. Assn. Rept., 1863, p. 645. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 257. 

Keep, West Coast Shells, p. 167, fig. 140, 1892. 

Pecten latiauritus var. monolimeris Con., DALL, Trans.Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 709. 

Shell resembling P. Zatiauritus, but more oblique, inflated, and markedly shorter, with 

smaller ears. 

Dimensions.—Long. 19 mm.; alt. 20 mm.; diam. 9 mm. 

Rare in lower San Pedro series of Deadman Island and San Pedro, and in 
upper San Pedro series of Los Cerritos, San Pedro, Long Beach, and Crawfish 
George’s. Found also in Pleistocene of Spanish Bight, San Diego, and Barlow’s 

ranch, Ventura. The specimen figured is from the upper San Pedro series at San 
Pedro, and is now in the collection of Delos Arnold. 

Living.—Santa Barbara to San Diego (Dall). 

Pleistocene.—Santa Barbara; San Pedro (Dall): San Pedro; San Diego; 

Ventura (Arnold). 
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[S. D.] Pecten (Chlamys) opuntia Dull. 

Pecten (Chlamys) opuntia Dati, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 707, 
Pl. XXIX, fig. 6. ; 

Shell of medium size, allied to P. hertceus var. navarchus Dall, from which it differs by its 
smaller and not fasciculated radial ribs, more elongated anterior ear, more densely, radially costate 

posterior ear, small size when adult, and by a tendency to be suddenly contracted at the basal margin 
on the completion of growth. 

Dimensions.—Long. 32.5 mm.; alt. 35 mm. 

This species is distinguishable from the allied species by the large number 
(forty or fifty) of unfasciculated imbricated ribs, which are of about equal prominence. 

Found in the Pliocene at Pacific Beach, near San Diego, and in the Pliocene 

at Packard’s Hill, Santa Barbara. 

Pliocene. Santa Barbara (Arnold): San Diego (Hemphill; Hamlin; Arnold). 

Section Plagioctenvu m Dall. 

Shell thin, orbicular, with subequal inflated valves, usually equilateral, with uniform, well- 

marked radial, not dichotomous ribs; the concentric sculpture in looped lamellz; the ribs strong, 

frequently smooth above; the submargins impressed below the subequal auricles; the valves well 
inflated, with a tendency to oblique growth in the adult. 

Type, Pecten ventricosus Sowerby. 

34. Pecten (Plagioctenium) newsomi, sp. nov. 

Priate XI, Fics. 1 anv la. 

Shell of medium size, ovate-triangular, compressed, equilateral, rather thin; twenty-two 

stout, smooth-topped, squarish ribs, with channeled interspaces of same width as ribs; interspaces 

and sides of ribs showing sharp imbricating lines of growth; ears of left valve subequal, with subacute 

corners; surface of ears radially striated, and showing sharp incremental lines. 
Dimensions.—Long. 24 mm.; alt. 26 mm.; diam. 8 mm.; hinge 16 mm.; angle of dorsal 

margins 87 degrees. 

This variety is distinguishable from P. ventricosus by the much smaller angle 

(87 degrees) made by the dorsal margins of the disk, that of a typical P. ventricosus 

being about 110 degrees. P. newsomi is also very much less ventricose than the 
latter, and has much narrower ridges, wider interspaces, and a thinner shell; distin- 

guishable from P. subventricosus by much smaller angle formed by dorsal margins, 

and by narrower ridges. It resembles ?. subventricosus in degree of convexity. This 

species is named in honor of Dr. John F. Newsom, of Leland Stanford Junior 
University. 

Rare in upper San Pedro series of San Pedro and Los Cerritos. ‘The speci- 
men figured is the type, which is from the upper San Pedro series at Los Cerritos, 
and is now in the United States National Museum. 

Pleistocene.—San Pedro (Arnold). 
(15) December 26, 1902. 
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[S. D.] Pecten (Plagioctenium) subventricosus Dall. 

Pecten (Plagioctenium) subventricosus DALL, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, 

p. 707, Pl. XXIX, fig. 8. 

“Shell of the type of P. ventricosus Sby., from which it differs by being smaller and less 

tumid, less expanded laterally, with the ribs rounded, instead of flattened, above, and with narrow 

interspaces ; the tops of the ribs smooth, the sides with a dense fringe of concentric lamellz.’’ (Dall), 
Dimensions.—Long. 65 mm.; alt. 65 mm.; diam. 24 mm. 

Several specimens of this species were found in the Pliocene of Pacific Beach, 

near San Diego. 

Pliocene. Ventura County (Bowers): San Diego (Hemphill; Stearns; Arnold). 

35. Pecten (Plagioctenium) ventricosus Sowerby. 

Prats XI, Fics. 3, 3a, 6 ainp 6a. 

Pecten ventricosus Spy., Thes. Conch., Pecten, 1843, p. 51, Pl. XII, figs. 18, 19. Gass, Pal. Cal., 

Vol. II, 1869, p. 104. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 258. = P. tumidus 

Spy., 1835 (not of TurT., 1822, nor of ZEITEN, 1830) = P. circularis SBy. (ex parte) 

= P. inca D'ORB., 1847 (fide DALL., Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, 

p- 710). 

Shell thin, orbicular, with subequal inflated valves which are subequilateral; uniformly 

radiately ribbed; about twenty-two strong, angular, even ribs separated by narrow interspaces; the 

whole surface covered with fine, sharp, concentric, looped lamellae, which exhibits the oblique growth 

in adult shells; ears moderately small, nearly equilateral in left valve; byssal notch prominent; surface 

of ears ornamented with fine concentric lamellz of growth, and sometimes with radiating ridges. 
Dimensions.—Long. 59 mm.; alt. 50 mm.; diam. 32 mm.; hinge 31 mm.; angle of dorsal 

margin 110 degrees. 

P. wquisulcatus Carpenter resembles this species very closely, but is thinner 
and flatter and has narrower ribs. Probably all the Pleistocene forms would come 

under the head of P. ventricosus, but many of them have been labeled P. equi- 

sulcatus. Specimens identified by Dr. Dall. 
Figures 6 and 6a, Plate XI, represent a shell which was found in the 

upper San Pedro series at San Pedro, and which is probably a variety of P. 
ventricosus. 

Very common in the upper San Pedro series of San Pedro, Long Beach, Los 
Cerritos, Crawfish George’s, and Deadman Island. Found also in Pleistocene on Old 
Mission ditch, north of Ventura, and in the Pleistocene at Twenty-sixth Street, San 

Diego. The specimen figured is from the upper San Pedro series at San Pedro, and 

is now in the collection of Delos Arnold. 

Living.—Santa Barbara to west tropical America (Dall). 

Pleistocene.—San Pedro; San Diego; Lower California (Hemphill; Stearns; 

Orcutt; and Cooper): San Pedro; Ventura; San Diego (Arnold). 
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Subgenus Hinnites Defrance. 

Shell (up to advanced youth) a typical Ch/amys, later becoming sessile and irregular, in 

which stage the resilial pit is elongated and the cardinal margin develops an obscure area. 

Type, Hinnites cortezi Defr. 

36. Pecten (Hinnites) giganteus (ray. 

Hinnites giganteus Gray, Ann. Phil., 1826, p. 103. CARPENTER, Brit. Assn. Rept., 1863, p. 675. 

Gasp, Pal. Cal., Vol. II, 1869, p. 105. Cooper, 7th Ann. Rept. Cal. St. Min., 1888 

p. 243. Keep, West Coast Shells, p. 165, fig. 138, 1892. WiLLIAmson, Proc. U. S. 

Nat. Mus., Vol. XV, 1892, p. 193. + A. poulsoni Conr. = (?) 1. erassus CON., 

(fide Dat, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 711.) 

Shell large, oval, irregular, inequivalve, subequilateral; surface sculptured by about seventeen 
irregular, squamose, rounded, prominent radiating ridges, with two or three minor ones between each 

pair of the large ones. 

Dimensions.—Long. 65 mm.; alt. 65 mm.; diam. 25 mm. 

Adults distinguishable from Pecten on account of distortion caused by attach- 

ment to some object during the later stages of growth. The young, unattached shells 
of this species much resemble the young of P. hastatus. but are distinguishable from 

this species by a less spinose growth on the ribs, and also in having a much 

heavier shell. 
Rare in upper San Pedro series of San Pedro, Los Cerritos, Crawfish George’s, 

and Deadman Island; a few specimens from the lower San Pedro series of San Pedro. 

Living.—Straits of Fuca to San Diego (Cooper). 

Santa Barbara to San Diego (Cooper): San Pedro (Arnold). Pleistocene. 

Pliocene. Santa Rosa Island; Ventura County; Los Angeles County (Cooper). 

Family X. LIMID#. 

Genus Lima (Bruguiére) Cuvier. 

Shell equivalve, compressed, obliquely oval; anterior side straight, gaping, posterior 

rounded, usually close; umbones apart, eared; valves white, smooth, punctate-striate, or radiately 

ribbed and imbricated ; there is usually a thin, brownish epidermis ; hinge-area triangular, cartilage 

pit central ; adductor impression lateral, large, double ; pedal scars, two, small. 

Lima squamosa Lam. is a characteristic species. 

Subgenus Lima s. s. 

Hinge edentulous; valves gaping, inequilateral. 

Section Mantellum Adams. , 

Submargins not impressed. 

Type, Lima hians Gmel. 
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37. Lima (Mantellum) dehiscens Conrad. 

Lima dehiscens Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 247, Pl. XIX, fig. 7. Cooper, 7th 

Ann. Rept. Cal. St. Min., 1888, p. 245. Dat, Trans. Wagner Inst. Sci., Vol. III, Part 4, 

1898, p. 769. 

Lima orientalis (not of AD. & Rve.) of CARPENTER, Brit. Assn. Rept., 1863, p. 645. KEEP, West 

Coast Shells, p. 168, fig. 142, 1892. WuLLtamson, Proc. U. S. Nat. Mus., Vol. XV, 

1892, p. 193. 

Shell equivalve, compressed, obliquely oval, thin, white; anterior side straight ; posterior 
rounded ; umbones eared, posterior ears acutely pointed; surface smooth, radiately striate with fine 

grooves; hinge-area long, narrow, triangular; cartilage pit central, prominent; margin finely 

crenulated. 

Dimenstons.—Long. 13 mm.; alt. 18.5 mm. ; diam. 8 mm. 

Looks like an obliquely deformed Pecten. Specimen identified by Dr. Dall. 
Rare in lower San Pedro series of Deadman Island; one specimen collected 

by Mrs. Oldroyd. 

Living.—Monterey to San Diego (Cooper): Santa Catalina Island (Arnold). 

Pleistocene.—San Pedro (Mrs. Oldroyd). 

Pliocene.—Santa Barbara (Cooper). 

Superfamily ANOMIACEA. 

Family XI. ANOMIIDZ. 

Genus Pododesmus Philippi. 

Shell suborbicular, very variable, translucent and slightly pearly within ; attached by a plug 
passing through a hole or notch in the right valve; a single conspicuous byssal scar on the disk ; 

valves radiately grooved ; hinge unarmed. 

Pododesmus rudis Brod. is a characteristic species. 

Section Monia Gray. 

Adult hole or foramen large. 

Pododesmus machroschisma Deshayes is a characteristic species. 

38. Pododesmus (Monia) macroschisma Deshayes. 

Anomia macroschisma DrESH., REEVE, Zool. Soc. Cuvierienne, 1839, p. 359. Mag. Zool., 1841, Pl. 

XXXIV. MrppEeNnporf, Beitr. Mal. Ross,, Bd. III, 1849, p. 6. PHrtippr, Abbild. 
beschr. Conch., 1850, p. 132, Pl. I, fig. 4. 

Placunanomia macroschisma DEsH., GRAY, Proc. Zool. Soc., 1849, p. 121. Cat. Anam. Brit. Mus., 

1850, p. 12. CARPENTER, Brit. Assn. Rept., 1863, p. 646. TRyoNn, Syst. Conch., 

Vol. III, p. 294, Pl. CXXXI, fig. 76, 1884. Cooprr, 7th Ann. Rept. Cal. St. Min., 
1888, p. 260. KEEP, West Coast Shells, 1892, p. 163, fig. 137. 

Placunanomia (Monia) macroschisma DESH., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, 

Pp. 194. 

Pododesmus (Monia) macroschisma Drsu. = Placunanomia cepio Gray = Placunanomia alope 

Gray, (fide Dati, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 780). 
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“ Shell adherent, subequivalve, irregular, flattened; hinge with two thick, divergent, elongated 

lamella in the inferior, corresponding with two long pits in the upper valve; upper valve with only 

two muscular impressions; the pedal scar radiately striated”; surface with incremental laminze and 

sometimes radial ridges. 

Part of the above description was taken from Tryon. This species resembles 

Anomia lampe, but may be distingnished by its greater size and fewer muscle-impres- 

sions. Specimen identified by Dr. Dall. 
Rare in the upper San Pedro series of San Pedro, Crawfish George’s, and 

Deadman Island. Found also in the Pleistocene of the bluff west of the bath-house, 

at Santa Barbara. 

Living.—Unalaska to San Diego; Japan (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro (Arnold): 
California; Oregon; Alaska (Dall): Santa Barbara (Arnold). 

Pliocene.—San Diego well (Dall). 

Miocene.—Sooke, Vancouver Island (Neweombe). 

Genus Anomia Linné. 

Shell suborbicular, translucent, attached by a plug passing through a hole or notch in the 
right valve; upper valve convex, smooth, lamellar, or striated; two byssal scars on the disk, main 

byssal scar largest; foramen open, ample; hinge unarmed. 

Anomia ephippium Linné is a characteristic species. 

39. Anomia lampe (ray. 

Anomia lampe Gray, Proc. Zool. Soc., 1849, p. 114. CARPENTER, Brit. Assn. Rept., 1863, p. 646. 

Gasp, Pal. Cal., Vol. II, 1869, p. 106. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, 

p. 229. Krep, West Coast Shells, p. 163, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., 

Vol. XV, 1892, p. 194. Datr, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 785. 

Shell of medium size, suborbicular, thin, translucent and slightly pearly within; surface of 
left valve sculptured with fine, irregular, concentric lamellar lines and several prominent, irregular, 

rounded, radiating ridges; interior of this valve with submarginal cartilage pit and four muscular 

impressions; right or lower valve concave, with a deep rounded notch in front of the cartilage process. 

Dimensions.—Long. and alt. 48 mm.; diam. 9 mm. 

This species is variable both in regard to its shape and its sculpture, but is 

easily distinguishable by the thin, lamellar, translucent shell. Distinguishable from 

A. limatula Dall by its smaller size and radial ridges. Specimens identified by 

Dr. Dall. 
Common in the upper San Pedro series of San Pedro, Los Cerritos, Long 

Beach, and Crawfish George’s; rare in the lower San Pedro series of Deadman Island 
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and San Pedro. Found also in the Pleistocene at Barlow’s ranch, Ventura, and in 

the Pleistocene of Spanish Bight and Pacific Beach, San Diego. 

Living.—Monterey to Mexico (Cooper). 

Pleistocene.—San Pedro (Cooper; Arnold): Ventura; San Diego (Arnold). 

[S. D.] Anomia limatula Dall. 

Anomia limatula DALL, Proc. U. S. Nat. Mus., Vol. I, 1879, p. 15. Trans. Wagner Inst. Sci., Vol. 

III, Part 4, 1898, p. 785, Pl. XXXV, fig. 19. 

Shell large, thin, irregular, with a rather thickened hinge-line; external surface rough, like 

fresh fractured china-ware; surface devoid of all normal radial sculpture, and still retaining on its 

yellowish valves traces of dark purple, irregularly radial blotches. The calcareous plug of this 

species is peculiar, being hollow, and the cylinder incomplete on one side. 

Distinguishable from A. /ampe and Pododesmus macroschisma by its lack of 

radial sculpture. Reported in the Pleistocene of San Pedro by Stearns. 

Pleistocene.—San Pedro (Stearns): Ventura County, eight miles inland and 
two hundred feet elevation above sea-level (Bowers): Spanish Bight and Coronado 

Beach, San Diego (Hemphill; Stearns): Twenty-sixth Street, San Diego (Hemphill; 

Arnold). 

Superfamily MYTILACEA. 

Family XII. MYTILIDA. 

Genus Mytilus (Linné) Bolten. 

Shell wedge-shaped, rounded behind; umbones terminal, pointed ; hinge-teeth minute or 

obsolete; pedal muscular impressions two in each valve, small, simple, close to the adductors. 

Mytilus smaragdinus Chemn. is a characteristic species. 

Section Mytilus s. s. 

Surface with chiefly concentric sculpture, or smooth. — 

Type, Mytilus edulis Linné. 

40. Mytilus edulis Linné. 

Mytilus edulis Lrxn., Syst. Nat., Ed. X, 1758, p. 705. = M. borealis Lam. = M. abbreviatus LaM. 
= M. vetustus Lam. = M. incurvatus Lam. = M. pellucidus PENNANT = M. notatus 
DeKay = WV. subsaxatilis WILLIAMSON (jide CARPENTER, Brit. Assn. Rept., 1856, p. 
219). CARPENTER, Brit. Assn. Rept., 1863, p. 643. Cooper, 7th Ann. Rept. Cal. St. 
Min., 1888, p. 252. Krrp, West Coast Shells, p. 173, 1892. WILLIAMSON, Proc, 
U. S. Nat. Mus., Vol.XV, 1892, p. 191. = Modiola pulex H. C. LEA (not of Lam.) 
—= Mytilus minganensis MIGHELS, &c. (fide Dat, Wagner Inst. Sci., Vol. III, Part 4, 
1898, p. 788). 

Mytilus pedroanus Con., Pac. R. R. Rept., Vol. V, 1853, p- 325, Pl. V,-fig. 4o. 
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Shell of medium size, wedge-shaped, rounded behind, thin; surface smooth, except for 

concentric, incremental lines; umbones terminal; dorsal margin slightly depressed in middle; hinge- 

teeth minute. 
Dimensions.— Long. 55 mm.; lat. 24 mm.; diam. 18 mm. 

The only difference between the Pleistocene specimens and the living form 

is in the coloration of the epidermis, that of the former being reddish brown, while 

the latter is blue. Specimens identified by Dr. Dall. 

Rare in the lower San Pedro series of Deadman Island; and in the upper 

San Pedro series of Deadman Island, Crawfish George’s, and San Pedro. 

Living —San Pedro (Williamson): Monterey, north; Japan; cireumpolar 

(Cooper): Atlantic Ocean south to North Carolina (Dall). 

Pleistocene.—Benicia, Solano County (Cooper): San Pedro (Arnold): Atlantic 

coast from Labrador to St. John’s River, Florida; northern Europe; northwest coast 

of America (Dall). 

Pliocene—Red Crag, Great Britain (Dall). 

Genus Septifer Recluz. 

Shell equivalve, very inequilateral; ventral margin subconcave and cut out for the passage 

of the byssus; beaks subterminal, curved; hinge without teeth, furnished with a lamellar septum; 

ligamental pits linear, marginal, dorsal, anterior, with a white, nearly spongy margin within; muscu- 

lar impressions superficial, the anterior small, rounded, the posterior large, subdorsal, uniform. 

Septifer heberti Desh. is a characteristic species. 

41. Septifer bifurcatus Conrad. 

Mytilus bifurcatus CONRAD, Journ. Phil. Acad. Sci., Vol. VII, 1837, p. 241, Pl. XVIII, fig. 14. 

REEVE, Conch. Icon., Pl. IX, fig. 41. 

Seplifer bifurcatus RVE., CARPENTER, Brit. Assn. Rept., 1863, p. 643. Gasp, Pal. Cal., Vol. II, 1869, 

p. 101. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 264. KEEP, West Coast 

Shells, p. 171, fig. 144, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, 

p- 191. DaALt, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 789. 

Shell small, wedge-shaped, equivalve, convex, rather thick; beaks pointed, terminal; surface 

sculptured by numerous strong, rounded, terminally bifurcating, radiating ridges, and fine concentric, 

incremental sulcations; margin corrugated; a small lamellar deck stretches across the interior of the 

shell near the umbo; teeth small. 

Dimensions. —Beak to ventral margin 10 mm.; lat. 6 mm.; diam. 4 mm. 

This little shell is shaped like a Mytilus edulis, but is smaller and has 
prominent, bifureating, radiating ridges, delicate incremental sculpture, and an 

umbonal deck. 

Rare in the lower San Pedro series at Deadman Island. 

Living.—Farallon Islands to San Diego (Cooper). 

Pleistocene.—Santa Barbara; San Diego (Cooper): San Pedro (Arnold). 
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Genus Modiolus Lamarck. 

Shell oblong, inflated in front; umbones anterior obtuse; hinge toothless; pedal impressions 

three in each valve, the central elongated; epidermis often produced into long beard-like fringes. 

Type, Mytilus modiolus Linné. 

Section Modiolus s. s. 

Surface smooth, shell inflated, edentulous, epidermis more or less hirsute. 

Type, Mytilus modiolus Linneé. 

42. Modiolus fornicatus Carpenter. 

Modiola fornicata Crr., Brit. Assn. Rep., 1863, p. 643; Ann. & Mag. Nat. Hist., 3rd Ser., Vol. 

XV, 1865, p. 179. KEEP, West Coast Shells, p. 173, 1892. WILLIAMSON, Proc. 

U. S. Nat. Mus., Vol. XV, 1892, p. 191. 

Shell of medium size, short, oblong, inflated in front, swollen, equivalve; beaks anterior, 

not quite terminal, obtuse, marginal, bent forward; surface sculptured only with concentric incre- 

mental lines; margins smooth; no hinge teeth. 
Dimensions.—Beaks to ventral margin 54 mm.; lat. 3r mm.; diam. 30 mm. 

This species is distinguishable by its short, swollen form. 
Rare in the lower San Pedro series of Deadman Island, and in the upper San 

Pedro series of Los Cerritos. Found also in the Pleistocene of Barlow’s raneh, 

Ventura, and bluff west of bath-house, Santa Barbara. 

Living.—Monterey to Santa Barbara (Carpenter): San Pedro (Williamson). 

San Pedro (Arnold): Ventura; Santa Barbara (Arnold). Pleistocene. 

43. Modiolus rectus Conrad. 

Modiola recta Con., Journ. Acad. Nat. Sci. Phil., Vol. VII, 1837, p. 243, pl. XIX, fig. t. CARPENTER, 

Brit. Assn. Rept., 1863, p. 643. Gass, Pal. Cal. Vol. II, p. 101, 1869. Cooper, 7th 

Ann. Rept. Cal. St. Min., 1888, p. 251. KEEP, West Coast Shells, p. 171, fig. 145, 

1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 192. DALL, Trans, 

Wagner Inst. Sci., Vol. III, Part. 4, 1898, p. 793. 

Shell large, rhomboidal, narrow, evenly convex, not sharply ridged, sculptured by numerous 

fine, concentric, incremental lines; lower margin a nearly straight line; ligament long, narrow, 

straight. 

Dimensions.—Long. 150 mm.; alt. 50 mm.; diam. 38 mm. 

Specimen identified by Dr. Dall. 

Rare in lower San Pedro series of Deadman Island, and the upper San Pedro 
series of Deadman Island, San Pedro, and Los Cerritos. Found also in the Pliocene 

of Pacific Beach, and the Pleistocene of Pacific Beach and Twenty-sixth Street, 

San Diego. 

Living.—Santa Cruz to San Diego (Cooper). 
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Pleistocene. San Pedro (Cooper, Arnold): San Diego (Arnold). 

Pliocene.—Santa Rosa; ‘Twelve Mile House, San Mateo County; Soquel, Santa 

Cruz County; San Fernando; San Diego well (Cooper): San Diego (Arnold). 

Miocene.—E1| Toro Ranch, Monterey County; Foxin’s, Santa Barbara County 

(Cooper). 

Genus Lithophaga Bolten. 

Shell cylindrical, inflated in front, wedge-shaped behind; epidermis thick and dark; interior 

nacreous. 

Type, Mytilus lithophagus Linne. 

44. Lithophaga plumula Hanley. 

Lithophagus plumula HANLEY, CARPENTER, Brit. Assn. Rept., 1863, p. 644. KEEP, West Coast 
Shells, p. 171, 1892. Wutiiamson, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 192. 

Lithophaga plumula HANLEY, Dat, Trans. Wagner Inst. Sci., Vol. III, Part. 4, 1898, p. 799. © 

Shell subcylindric, with nearly terminal beaks; two radial sulci extending backward from 

the beaks, incrustation plume-like, arranged in a distinct pattern on the areas between the sulci, and, 

when projecting beyond the ends of the valve, apposited symmetrically. 

One perfect cast of a shell of this species was found on the inside of a Metis 

alta in the upper San Pedro series at Los Cerritos. 

Living.—Monterey to San Diego (Carpenter). 

Pleistocene-—San Pedro (Arnold). 

Order ANOMALODESMACEA. 

Superfamily ANATINACEA. 

Family XIII. PERIPLOMID. 

Genus Periploma Schumacher. 

Shell oval, very inequivalve, inequilateral, slightly nacreous ; left valve deepest; posterior 

side very short and contracted; hinge with a narrow, oblique, spoon-shaped process in each valve, 

and a small triangular ossicle; an internal rib proceeds from under the hinge to the posterior margin; 

muscular impressions unequal, the anterior long and narrow, the posterior small, semilunar; pallial 

impression marginal. 

Periploma inequivalvis Schum. is a characteristic species. 

45. Periploma argentaria Conrad. 

Periploma argentaria Con., Journ. Phil. Acad. Sci. Vol. VII, 1837, p. 238, IL MOWANOL saree Eh 

CARPENTER, Proc. Zool. Soc., 1856, p. 211; Brit. Assn. Rept., 1863, p. 638. COoPER, 

7th Ann. Rept. Cal. St. Min., 1888, p. 258. Keep, West Coast Shells, p. 204, 

fig. 175, 1892. DALL, mss., 1900. 
(14) December 27, 1902. 
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Periploma planiuscula Spy. + P. lenticularis Spy. = P. argentaria Com. = 2) aia © Beam 

— P. excurva Cpr. (fide STEARNS, Proc. U. S. Nat. Mus., Vol. XIII, 1890, p. 223).* 

DALL, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 184. 

Shell of medium size, elliptical, inequilateral, inequivalve, fragile; umbones small, anterior 

to center; posterior extremity long and evenly rounded, but produced farthest a little above the 

middle; anterior portion much shorter than posterior, faintly biangulated; surface sculptured by fine 

concentric, incremental lines; hinge a hollow spoon-shaped process, projecting inwards from below 

the umbones; this cartilage process is strengthened by an elongated callus slanting anteriorly; 

pallial sinus short, cuneiform. 

Dimensions.—Long. 46 mm.; alt. 33 mm.; diam. 18 mm.; umbo to anterior extremity 

3.mm.; to posterior extremity 33 mm. 

Specimens identified by Dr. Dall. 

Rare in the San Pedro series of San Pedro, Los Cerritos, Crawfish George’s, 

and Deadman Island. Found also in the Pleistocene at Twenty-sixth Street and 

Spanish Bight, San Diego. 

Living.—Point Conception south to Mexican coast (Stearns). 

San Pedro (Arnold): San Diego (Cooper, Arnold.) Pleistocene. 

Family XIV. THRACIIDA. 

Genus Thracia (Leach) Bluinville. 

Shell oblong, nearly equivalve, slightly compressed, attenuated and gaping posteriorly; 

smooth or minutely scabrous; cartilage process thick, not prominent, with a crescentic ossicle; 

pallial sinus shallow. 

Thracia pubescens Pult. is a characteristic species. 

46. Thracia trapezoides Conrad. 

Thracia trapezoides Con., Wilkes Exped., Vol. X, 1849, p. 723, Pl. XVII, fig. 6. Gass, Pal. Cal., 

Vol. II, 1869, p. go. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 267. 

Shell of medium size, subtrigonal, compressed, thin; umbones central, bent slightly posteri- 

orly; anterior margin evenly arcuate from umbones, bending off quite evenly into the arcuate 
ventral margin; anterior extremity most produced near base; posterior dorsal margin depressed near 

umbo, sloping off slightly concavely to a line which abruptly truncates the posterior extremity ; this 
truncating line is slightly arcuate, but is angular at both ends; surface sculptured by faint incre- 
mental lines; a prominent fold runs from the umbones to the lower part of the truncated extremity. 

Dimensions —Long. 48 mm.; alt. 38 mm.; diam. 16 mm. 

After comparing the San Pedro Pliocene specimens with several Miocene 
shells from the Astoria horizon of Blakely, Washington (Conrad’s type came from 
this same horizon), it is evident that the two forms are identical. The San Pedro 
specimens, however, average much larger in size. Dr. Dall labeled these specimens 
“Thracia? curta.” 7. curta is much less depressed behind the beaks, has a much 
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straighter ventral margin, and a more evenly rounded anterior extremity than 
T. trapezoides. 

This species is found in only one narrow stratum of the San Pedro Pliocene. 
This stratum outcrops near the base of Deadman Island, and also on the top of the 
ridge at the head of the railroad grade in the southeastern part of San Pedro. It is 
the predominating species in this one stratum. 

Pliocene.—Eagle Prairie, Humboldt County (Cooper): San Pedro (Arnold). 

Miocene.—Oregon (Cooper): Blakely, near Seattle, Washington (Arnold). 

Family XV. PANDORIDZ. 

Genus Pandora. 

Shell inequivalve, thin, pearly inside; valves close, attenuated behind; right valve flat, with 

a diverging ridge and cartilage furrows; left valve convex, with two diverging grooves at the hinge; 
pallial line slightly sinuated. 

Subgenus Kennerlia Carpenter. 

Hinge ossicle thin; radiating ribs on the right valve. 

Type, Kennerlia bicarinata Carpenter. 

47. Pandora (Kennerlia) bicarinata Carpenter. 

PuatEe XVIII, Fic. 2. 

Kennerlia bicarinata Cpr., Brit. Assn. Rept., 1863, p. 638; Proc. Zool. Soc., 1864, p. 603. 

Tryon, Syst. Conch., Vol. III, 1884, p. 143. 

2? Pandora bilirata Con., CoorER, 7th Ann. Rept. Cal. St. Min., 1888, p. 257. 

Shell small, planoconvex, oval, thin; umbones minute, about one-third length from anterior 

end; anterior and posterior dorsal margins straight, making an angle a little less than 160 degrees 

at the umbo; ventral margin arcuate, rounding upward at each end and meeting dorsal margins in 

angulated turns; two posterior submarginal ridges run from the umbo to the extremity in the convex 
valve; surface sculpture and hinge as in K. filosa. 

Dimensions.—Long. 14 mm.; alt. 9 mm.; diam. 3 mm.; umbones to anterior extremity 

4 mm.; to posterior extremity 10 mm. 

This species is closely related to K. filosa, but is distinguishable by its broader, 
shorter shell, rounded rather than beaked posterior extremity, and more nearly 
central umbones. Probably the same as Pandora bilirata of Conrad. 

One left valve from the lower San Pedro series of Deadman Island, which is 

figured, and is now in the possession of Delos Arnold. 

Living.—Catalina Island (Carpenter). 

Pleistocene.—San Pedro (Arnold): Santa Barbara (Cooper). 
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48. Pandora (Kennerlia) filosa Carpenter. 

Puate XVIII, Fie. 3. 

Kennerlia filosa Cpr., Brit. Assn. Rept., 1863, p. 638; Proc. Zool. Soc., 1864, p. 602. 

Shell small, planoconvex, elongate-oval, thin; umbones minute, about one-fourth length from 

anterior extremity; anterior and posterior dorsal margins straight, making an angle of 160 degrees 

at the umbo; ventral margin arcuate; posterior extremity long, narrowed and truncated at the end; 

anterior rounded up from base but making an angle with dorsal margin; a single prominent poste- 

rior, submarginal ridge runs from umbo to extremity on each valve, being nearer the margin in the 

flat valve; surface of both valves sculptured by numerous fine, concentric, incremental lines, and 

that of the right valve by fine radiating sulcations; left valve with a thin hinge ossicle; right valve 
with two ossicles, the anterior one being short. 

Dimensions.—Long. 16 mm.; alt. 7 mm.; diam. 3 mm.; umbo to anterior end 4 mm.; to 

posterior end 12 mm. 

The right valve of this little shell looks something like a wing, and resembles 
Chidiophora punctata, but is distinguishable by the straight dorsal margin, radiating 
suleations, and narrower form. 

Specimens identified by Dr. Dall. 

One right and one left valve found in the lower San Pedro series of Deadman 

Island. The specimen figured is from the lower San Pedro series at Deadman Island, 
and is now in the collection of Delos Arnold. 

Living.—Puget Sound (Carpenter). 

San Pedro (Arnold). Pleistocene. 

Genus Clidiophora Carpenter. 

Shell inequivalve, thin, pearly inside; valves close, attenuate behind; right valve rather 

tumid, with three hinge teeth, the posterior one elongated; left valve often with two teeth; ossicle 

present; pallial line simple. 

Clidiophora claviculata Carp. is a characteristic species. 

49. Clidiophora punctata Conrad. 

Pandora punctata Con., Journ. Phil. Acad. Sci., Vol. VII, 1837, p. 228, Pl. XVII, fig. 1. 
Clidiophora punctata Con., Crr., Brit. Assn. Rept., 1863, p. 638. Cpr., Proc. Zool. Soc., 1864, 

p- 598. Gans, Pal. Cal., Vol. II, p. 90, 1869. CoopEr, 7th Ann. Rept. Cal. St. Min., 
1888, p. 235. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p- 183. 

Shell rather small, suboval, much compressed, thin; umbo posterior to center, marginal, 
not elevated; anterior dorsal margin concavely arcuate: anterior extremity rostrated; posterior 
extremity evenly rounded; outer surface sculptured with fine, concentric, incremental lines; interior 
pearly, punctate; right valve slightly tumid, with three hinge teeth; left valve with two hinge teeth. 

Dimensions.—Long. 30 mm.; alt. r9.5 mm.; diam. 5 mm.; umbo to anterior end 2t mm.; 
to posterior end g mm. 

Specimens identified by Dr. Dall. 
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Rare in the lower San Pedro series of Deadman Island and upper San Pedro 
series of San Pedro. Found also at Spanish Bight, San Diego. 

Living.—Straits of Fuea to San Diego (Cooper). 

Pleistocene-—San Pedro (Arnold): San Diego (Arnold). 

Pliocene.—San Benito County (Cooper). 

Miocene.—Ventura County (Cooper). 

’ Family XVI. LYONSIIDA. 

Genus Lyonsia Turton. 

Shell nearly equivalve, left valve largest; thin, subnacreous, close, truncated posteriorly; 
cartilage plates oblique, covered by an oblong ossicle; pallial sinus obscure, angular. 

Lyonsia norvegica is a characteristic species. 

50. Lyonsia californica Conrad. 

Lyonsia californica Con., Journ. Phil. Acad. Sci., Vol. VII, 1837, p. 248, Pl. XIX, fig. 20. Cpr., 

Proc. Zool. Soc., 1856, p. 210; =L. bracteata GLD. =L. nitida GLD., (fide CARPEN- 

TER, Brit. Assn. Rept., 1863, p. 638). KEEp, West Coast Shells, p. 202, fig. 174, 1892. 

WILLIAMSON, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 184. 

Shell of medium size, elongate-oval, truncated and narrowing slightly posteriorly, convex, 

thin; long, slightly depressed posterior to umbo; short, convex anterior; surface sculptured with 

fine, concentric, incremental lines; external layer chalky and fugacious, pearly beneath; cartilage- 
plates oblique, covered by an oblong ossicle; pallial sinus obscure. 

Dimensions.—Long. 31 mm.; alt. 14 mm.; diam. 11 mm. 

This frail shell is generally found with the outer layer gone, leaving the pearly 
surface of the lower layer exposed. Outline variable. 

Specimens identified by Dr. Dall. 
Rather common in the Pliocene of Deadman Island, the lower San Pedro 

series of Deadman Island and San Pedro, and the upper San Pedro series of Dead- 
man Island, Crawfish George’s, and San Pedro. 

Living.—Puget Sound to San Diego (Carpenter). 

Pleistocene.—San Pedro (Arnold). 

Pliocene.—San Pedro (Arnold). 

Genus Mytilimeria Conrad. 

Shell rounded oval, more or less ventricose, equivalve, fragile, covered by a thin caducous 

epidermis; beaks subspiral; hinge without teeth, but formed of small linear excavations under the 

beaks to receive the ligament, which contains a small ossicle; muscular impressions small; pallial 

impression with an obtuse sinus. 

Type, Mytilimeria nuttalli Conrad. 
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51. Mytilimeria nuttalli Conrad. 

Priate XVII, Fic. 8. 

Mytilimeria nuttalli Con., Journ. Phil. Acad. Sci., Vol. VII, 1837, p. 247. Cpr., Brit. Assn. Rept., 

1863, p. 638. Gass, Pal. Cal., Vol. II, p. 90, 1869. Tryon, Syst. Conch., Vol. III, 

1884, p. 147, Pl. CVIII, fig. 68. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 252. 

Kerep, West Coast Shells, p. 203, 1892. 

Shel] small, equivalve, suboval, convex, thin; beaks central, subspiral, small; surface sculp- 

tured by fine, concentric, incremental lines and numerous delicate radiating, sulcations, the whole 

having a pearly luster; hinge edentulous, with a slight linear cavity under the beaks; pallial sinus 

broad, obtuse. 
Dimensions.—Long. 11 mm.; alt. 17 mm,; diam. 10 mm. 

This fragile little shell resembles a very small and broad Mytilus, but is easily 
distinguishable by its delicate sculpture. Specimens identified by Dr. Dall. 

Rare in the Pliocene and lower San Pedro series of Deadman Island, and in 

the lower San Pedro series of San Pedro. 
The species figured is imperfect. It came from the lower San Pedro series at 

Deadman Island, and is now in the collection of Delos Arnold. 

Living.—Straits of Fuca to San Diego (Cooper). 

Pleistocene.—San Pedro (Cooper; Arnold). 

Miocene-—Tomales, Marin County (Cooper). 

Superfamily POROMYACEA. 

Family XVII. VERTICORDIIDA. 

Genus Verticordia S. Wood. 

Shell suborbicular, with radiating ribs; beaks subspiral; margins denticulated; interior 

brilliantly pearly; hinge with one prominent cardinal tooth in each valve; adductor scars two, faint; 
pallial line simple; ligament internal, oblique; epidermis dark brown. 

Type, Verticordia cardiiformis Wood. 

52. Verticordia novemcostata Adams & Reeve. 

Piate XVII, Fie. 10. 

Verticordia novemcostata Ad. & RvE.=V. ornata D’ ORs. (fide Crr., Brit. Assn. Rept., 1863, p. 645.) 

Shell small, suborbicular, compressed, thin; beaks subcentral, subspiral, small, sharp, 

anterior extremity evenly rounded; posterior dorsal margin evenly arcuate, and joining arcuate 
ventral margin in an angular extremity; surface with nine prominent, sharp, arcuate, radiating ridges; 

the first and third interspaces wider than the others; margins sharply denticulate; hinge with one 

prominent cardinal tooth in each valve; adductor scars two, faint; pallial line simple; ligament 
internal, oblique; interior pearly. 

Dimensions.—\ong. 4 mm.; alt. 3.5 mm.; diam. 2 mm. 
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This little shell is one of the unique species of this fauna. Specimens identi- 

fied by Dr. Dall. 
One specimen from lower San Pedro series of Deadman Island, which is 

figured, and is now in the collection of Delos Arnold. 

Living.—Santa Barbara; Samarang, China; South America (Carpenter): 

San Pedro (Raymond). 

Pleistocene—San Pedro (Arnold). 

Order TELEODESMACEA. 

Superfamily ASTARTACEA. 

Family XVIII. ASTARTID/E. 

Genus Astarte Sowerby. 

Shell suborbicular, compressed, thick, smooth, or concentrically furrowed; lunule com- 

pressed; ligament external; epidermis dark; hinge-teeth two in each valve, the anterior tooth of the 

right valve large and thick ; anterior pedal scar distinct ; pallial line simple. 

Astarte semisuleata Leach is a characteristic species. 

Subgenus Crassinella Bayle. 

Shell obliquely lengthened, subquadrangular. 

Astarte obliqua Desh. is a characteristic species. 

53. Astarte (Crassinella) branneri, sp. nov. 

Piate XVII, Fie. 12. 

Shell small, subtrigonal, equivalve, inequilateral, convex, thick; umbo small, sharp; ante- 

rior dorsal margin straight to anterior extremity, where it meets the arcuate ventral margin in an 

angle; posterior dorsal margin evenly arcuate, sloping down to rounded, posterior extremity ; surface 
sculptured with numerous angular, concentric undulations or ridges; lunule long, narrow, extending 

to anterior extremity, and circumscribed by a narrow, angular ridge; ligament external, not promi- 

nent; two prominent cardinal teeth in right valve; one in left; no laterals; pallial line entire, running 

from the middle of adductor scars; adductor scars subequal, small. 

Dimensions —Long. 10 mm.; alt. 8.9 mm.; diam. 5 mm. 

This species somewhat resembles Astarte compacta Cpr., but has a longer 
lunule, finer concentric ridges, and is more bilaterally symmetrical. Specimens 
pronounced a new species by Dr. Dall. Named in honor of Dr. John C. Branner, 
Professor of Geology, Leland Stanford Junior University. 

Rare in the upper San Pedro series of San Pedro and Los Cerritos. The 
specimen figured is the type, which is from the upper San Pedro series at Los 
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Cerritos, and is now in the United States National Museum. Found also in the 

Pleistocene of Twenty-sixth Street, San Diego. 

San Pedro; San Diego (Arnold). Pleistocene. 

Superfamily CARDITACEA. 

Family XIX. CARDITIDA. 

Genus Venericardia Lamarck. 

Shell suborbicular, inequilateral, radiately ribbed; hinge with two oblique cardinal teeth 

and no laterals. 

Venericardia planicostata Lamarck is a characteristic species. 

54. Venericardia barbarensis Stewrns. 

Venericardia barbarensis STEARNS, Proc. U. S. Nat. Mus., Vol. XIII, 1891, p. 214, Pl. XVI, figs. 3, 4. 

Shell rounded, inequilateral, variable in outline, more or less oblique, moderately convex; 

beaks small, slightly elevated and turned forward; surface ornamented with nineteen or twenty radi- 

ating ribs, usually somewhat granulose; lunule small, slightly sunken, faintly defined; hinge-line 

small, not thick ; hinge composed of, in left valve, a single strong cardinal sloping posteriorly 

and a smaller tooth, often obscure, slanting anteriorly; a third tooth-like process is generally present, 
situated under, and apparently a projection of, the edge of the lunule; the right valve has a single 

strong cardinal tooth with a slanting, somewhat sinuous groove above and a slight notch and tooth- 

like point below the upper part of the lunule; muscle impressions small. 

Dimensions.—Long. 19.5 mm.; alt. 17 mm.; diam. 14 mm. 

Distinguishable from JV’. ventricosa by more subrectangular outline, greater 
relative Jength; greater number of ribs, less prominent beak, much narrower and 

longer hinge-line, and shorter, slighter posterior cardinal tooth, which is straight. 

Common in Pliocene and lower San Pedro series of Deadman Island; rare 

in Pliocene at Timm’s Point and upper San Pedro series of Crawfish George’s and 
San Pedro. Found also west of bath-house at Santa Barbara. 

Living.—Santa Barbara Islands (276 fathoms) (Stearns). 

San Pedro (Arnold): Santa Barbara (Arnold). 

Pliocene.—San Pedro (Arnold). 

Pleistocene. 

55. Venericardia ventricosa Gow/d. 

Cardita ventricosa G.D., Proc. Bost. Soc. Nat. Hist., 1850, p. 276; Wilkes Expl. Exped., Vol. XII, 

p. 417, Pl. XXXVI, fig. 532, 1852, —C. sudbtenta Con., =C. monilicosta GABB, =C. occt- 

dentalis Con., (fide Gasp, Pal. Cal., Vol. II, 1869, p. 100). 

Venericardia borealis var. ventricosa GLD., Cpr., Brit. Assn. Rept., 1863, p. 643, Cooper, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 260. 

Venericardia ventricosa GLD., STEARNS, Proc. U. S. Nat. Mus., Vol. XIII, 1891, p. 216, Pl. XVI, 

figs. 5 and 6. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 190. 
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Shell small, subcircular, ventricose, thick ; umbones slightly anterior to center, much bent 
forward, prominent; surface sculptured by about thirteen prominent, rounded, radiating ridges, 
which are slightly roughened by regular lines of growth; sulcations narrow; hinge area broad, short; 

two prominent teeth in each valve, anterior short; margin closely crenulated. 
Dimensions.—Long. 12.5 mm.; alt. 13 mm.; diam. 8 mm. 

Distinguishable by small size, coarse sculpture and heavy hinge. Common in 

the Pliocene of Deadman Island and Timm’s Point; rare in lower San Pedro series 

of Deadman Island. Found also in Pleistocene of Pacific Beach, near San Diego; 

and in the Pliocene of Packard’s Hill and the Pleistocene near the bath-house, 

Santa Barbara. 

Living.—Alaska to Catalina Island (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; Santa Bar- 
bara; San Diego (Arnold). 

Pliocene.—San Fernando; Santa Barbara to San Diego (Cooper): San Pedro; 
Santa Barbara (Arnold). 

Miocene.—Oregon; Foxin’s, Santa Barbara County; Santa Monica (Cooper): 

Blakeley, near Seattle, Washington (Arnold). 

Genus Lazaria Conrad. 

Shell transverse, oblong, inequilateral; beaks subanterior, radiately ribbed; hinge with two 

cardinal and two lateral diverging teeth in each valve, the posterior teeth being in each case much 

elongated, the anterior short and more or less pointed, sublunular. 

Lazaria pectunculus Brug. is a characteristic species. 

56. Lazaria subquadrata Curpenter. 

Lazaria subquadrata Crr., Brit. Assn. Rept., 1863, p. 642; Ann. Mag. Nat. Hist., 3d ser., Vol. XV, 

1865, p. 179. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 244. KEEP, West Coast 

Shells, p. 179, fig. 152, 1892. W1LLramson, Proc. U.S. Nat. Mus.,Vol. XV, 1892, p. 190. 

Shell small, transverse, subrectangular, inequilateral, ventricose, thick; beaks subanterior, 

not prominent; dorsal posterior margin long, straight; anterior portion abruptly truncated just in 
front of beak; surface sculptured with heavy, squamose, rounded, radiating ridges; interior 

margin coarsely crenulated; hinge with two lateral diverging teeth in each valve, the posterior teeth 

being in each case much elongated, the anterior short and pointed. 

Dimensions.—Long. 10 mm.; alt. 6 mm.; diam. 5.6 mm. 

Distinguishable by its small size, rectangular outline, and coarse, squamose 

ridges which radiate from one corner of the rectangle. Specimens identified 

by Dr. Dall. 
Rare in the lower San Pedro series of Deadman Island and San Pedro; and 

in the upper San Pedro series of Crawfish George’s and San Pedro. 

Living.—Straits of Fuca to San Diego (Cooper). 

Pleistocene.-—Santa Barbara (Cooper): San Pedro (Arnold). 
(17) December 29, 1902. 
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Superfamily CHAMACEA. 

Family XX. CHAMIDZ. 

Genus Chama (Pliny) Linné. 

Shell attached usually by the left umbo; valves foliaceous; the upper smallest; hinge-tooth 

of free valve thick, curved, received between two teeth in the other; adductor impressions large; 
oblong, the anterior encroaching on the hinge-tooth. 

Chama lazarus Linné is a characteristic species. 

57. Chama exogyra Conrad. 

Chama exogyra Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 256. REEVE, Conch. Icon., sp. 38, 

Pl. VII. CARPENTER, Proc. Zool. Soc., 1856, p. 217; Brit. Assn. Rept., 1863, p. 641. 
Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 233; Bull. Cal. St. Min. Bureau, No. 4, 
1894, p. 24. KeeEp, West Coast Shells, p. 182, 1892. WrILLiamson, U. S. Nat. Mus., 

Vol. XV, 1892, p. 189. 

Shell of medium size, oval, irregular; left valve subcompressed, thick, attached when living; 

umbo small, submarginal, much twisted, either dextral or sinistral, generally the former; surface 

foliated with irregular, disconnected, rough, translucent, concentric frills; hinge-tooth thick in free 

valve; two teeth in attached valve; adductor impressions large, oblong, the anterior encroaching on 

the hinge-tooth. 
Dimensions.—Long. 33 mm.; alt. 33 mm.; diam. 16 mm. 

Distinguishable from C. pellucida by larger, thicker shell, fewer and less spiny, 

though more prominent frills; and by being attached generally by the left valve. 

Specimens identified by Dr. Dall. 
Rare in upper San Pedro series of San Pedro and Los Cerritos. 

Living.—Bodega Bay to San Diego; Mexico (Cooper). 

Pleistocene—Santa Barbara to San Pedro (Cooper): San Pedro (Arnold): San 

Nicolas Island (Bowers). 

58. Chama pellucida Sowerby. 

Chama spinosa Brop. var. pellucida Spy., Proc. Zool. Soc., 1834, p. 150. 

Chama pellucida Spy., Cpr., Brit. Assn. Rept., 1863, p. 641. KEEP, West Coast Shells, p. 182, 

fig. 155, 1892. WILLIAMSON, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 189. COOPER, 

Bull. Cal. St. Min. Bureau, No. 4, 1894, p. 24. 

Shell of medium size; right valve (attached), exceedingly ventricose, rather thin; left valve 

nearly flat, thicker; surface of attached valve sculptured with numerous prominent, spiny frills; surface 
of upper valve with more numerous, small frills, which are sometimes spiny near the margin of the 
valve; hinge-teeth and muscle-impressions as in C. exogyra. 

Dimensions.—Long. 20 mm.; alt. 25 mm.; diam. 15 mm. 

Distinguishable from C. exogyra by smaller size, more prominent frills on 
upper valve, and by the fact that in C. pellucida the right valve is generally attached, 
and is exceedingly ventricose, while in C. exogyra the left valve is the larger, and is 

attached. Specimens identified by Dr. Dall. 
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Rather common in the Pliocene; rarer in the lower San Pedro series of Dead- 
man island; and only found oceasionally in the upper San Pedro series of San Pedro, 
Deadman Island, Los Cerritos, and Crawfish George’s. 

Living.—San Francisco to San Diego (Carpenter). 

Pleistocene —San Pedro (Arnold). 

Pliocene. Ventura County (Bowers). 

Superfamily LUCINACEA. 

Family XXI. LUCINIDA. 

Genus Lucina Brugiére. 

Shell orbicular, white; umbones depressed; lunule distinct; margins smooth or minutely 

crenulated ; ligament oblique, semi-internal; hinge-teeth two in each valve; laterals, two in right 

valve, four in left; muscular impressions rugose ; anterior elongated within the pallial line, posterior 

oblong; umbonal area with an oblique furrow. 

Lucina jamaicensis Linné is a characteristic species. 

59. Lucina acutilineata Conrad. 

Lucina acutilineata Con., Wilkes Expl. Exped., Vol. X, p. 725, Pl. XVIII, fig. 2, 1849. 

Cyclas acutilineata CON., Jour. Conch., 1865, p. 153. 

Lucina borealis (not of LinN#&us, Syst. Nat., Edition XII, p. 1413); of Cpr., Brit. Assn. Rept., 1863, 
p. 643; = Pectunculus patulus Con., Jour. Conch., £865, p. 153; not Wilkes Expl. 
Exped., p. 726. Pl. XVIII, fig. 9; =Lucina tetrica Con. (fide Gass, Pal. Cal., Vol. II, 

p. 100, 1869). Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 246. 

Shell large, orbicular, only slightly convex, rather thin; umbones depressed, central; surface 
ornamented by numerous equal, equidistant, sharp, raised, concentric lines; interspaces show lines of 

growth; lunule small, but deeply impressed and distinct; two sharp cardinal teeth in each valve; 

lateral teeth nearly obsolete; anterior muscle-impression much elongated. 

Dimenstons.—Long. 57 mm.; alt. 53 mm.; diam. 28 mm. 

This species is easily distinguishable by its large size and sharp, concentric, 
raised lines. This beautiful shell is always found in a fine state of preservation in 
the Deadman Island formations, in many cases occurring in pairs. The shell is 

translucent, and in only a few instances have imperfect specimens been found. The 
convexity of the shell is slightly variable, being more in the younger shells, the older 
ones being inclined to become flatter. The Pliocene specimens are smaller, more 
convex, and have the concentric lines much closer set than do the Pleistocene forms. 

Specimens identified by Dr. Dall. 
Common in Pliocene and lower San Pedro series of Deadman Island and San 

Pedro; rare in the upper San Pedro series of Deadman Island, Crawfish George’s, and 
San Pedro. Only one or two specimens have been found in each of the upper San 
Pedro localities; thus practically restricting the northern species to the Pliocene and 
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lower San Pedro series. Found also in the Pleistocene west of bath-house, Santa 

Barbara; and in the Pleistocene of Pacific Beach, San Diego. 

Living.—Catalina Island (Cooper): Santa Barbara channel (Carpenter): Puget 

Sound (Arnold). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; Santa Bar- 

bara; San Diego (Arnold). 

Pliocene.—Santa Rosa; Santa Cruz; Sargent’s, Santa Clara County; Santa 

Barbara; San Fernando; San Diego well (Cooper): Stanford University (Arnold). 

Miocene. Oregon; Martinez; Griswold’s, San Benito County; Orestima Can- 

yon, Stanislaus County; Foxin’s, Santa Barbara County (Cooper): Point Blakely, 

near Seattle, Washington (Arnold). 

60. Lucina californica Conrad. 

Lucina californica Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 255, Pl. XX, fig. 1. Cpr., Brit. 

Assn. Rept., 1863, p. 642. Gass, Pal. Cal., Vol. II, 1869, p. 100. Cooper, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 247. KEEP, West Coast Shells, p. 178, fig. 151, 1892. 

WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. Igo. 

Shell of medium size, orbicular, only slightly convex, rather thick; umbones depressed, 

central; surface ornamented with numerous fine, close-set, sharp, concentric lines and very faint, fine, 

radiating striae; lunule small but distinct, deep-set, wholly in right valve; ligament prominent; two 

cardinal teeth in each valve; two prominent anterior, lateral teeth in left valve, one in right valve, 
other laterals small; muscle-impressions as in ZL. acutilineata. 

Dimensions.—Long. 31 mm.; alt. 29 mm.; diam. 16 mm. 
2 

Distinguishable from L. acutilineata by smaller size, close-set, concentric lines, 

and having the lunule wholly within the right valve. 
Found in the Pliocene of Deadman Island; in the lower San Pedro series of 

Deadman Island and San Pedro; and rarely in the upper San Pedro series at Craw- 
fish George’s, San Pedro, Los Cerritos, Deadman Island, and Long Beach. Found 

also in the Pleistocene at the bath-house, Santa Barbara, and in the Pleistocene of 

Pacifie Beach, San Diego. 

Living.—Santa Cruz to San Diego (Cooper). 

Pleistocene.—Santa Barbara; San Pedro (Cooper): San Pedro; Santa Bar- 
bara; San Diego (Arnold). 

61. Lucina nuttalli Conrad. 

Lucina nuttalli Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 255, fig. 2, Pl. XX. Cpr., Brit. 

Assn. Rept., 1863, p. 642. Gasp, Pal. Cal., Vol. II, p. 100, 1869. Cooper, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 247. Krrp, West Coast Shells, p. 179, 1892. WILLIAMSON, 
Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 190. 

Shell small, orbicular, only slightly convex, thin; umbones depressed, small, central; surface 
ornamented by numerous sharp, regular, concentric lines and prominent radiating grooves, which are 
most prominent near the ends, the whole giving a rather cancellated appearance to the surface; lunule 
small, nearly all in left valve; hinge and interior as in L. californica. 

Dimensions.—Long. 20 mm.; alt. 20 mm.; diam. 10 mm. 
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Distinguishable by small size, cancellated surface, and lunule in left valve. 

Specimens identified by Dr. Dall. 
Common in the lower San Pedro series of Deadman Island and San Pedro; 

and in the upper San Pedro series of San Pedro, Los Cerritos, Crawfish George’s, 

Deadman Island, and Long Beach. Found also in the Pliocene of Pacific Beach, and 

the Pleistocene of Twenty-sixth Street and Pacifie Beach, San Diego. 

Living.—Monuterey to San Diego (Cooper). 

Pleistocene.—Santa Barbara; San Pedro (Cooper): San Pedro; San Diego 

(Arnold). 

Pliocene.—San Diego (Arnold). 

62. Lucina tenuisculpta Carpenter. 

Lucina tenuisculpta Crr., Brit. Assn. Rept., 1863, p. 642. Cooper, 7th Ann. Rept. Cal. St. Min., 

1888, p. 247. 

Shell small, orbicular, deeply convex, thin; umbones prominent, central ; surface sculptured 

by numerous fine, concentric lines and radiating striae; lunule prominent, the greater part being in 
the right valve; cardinal teeth small, laterals prominent; anterior muscle-impressions not as elongated 

as in Z. acutilineafa and others. 

Dimensions.—Long. 9 mm.; alt. 8.8 mm.; diam. 6.4 mm. 

Distinguishable by small size, sculptured surface, and great convexity. This 

species resembles Diplodonta orbella very closely in shape and size, but may be 
distinguished by the lack of prominent cardinal teeth, by its lateral teeth, and by the 
radiating striz. Specimens identified by Dr. Dall. 

Rare in the upper San Pedro series of San Pedro. Found also in the Pleis- 
tocene of Spanish Bight, San Diego. 

Living.—Straits of Fuea to Catalina Island; Mazatlan (Cooper). 

San Pedro; San Diego (Arnold). 

Pliocene.—San Diego well (Dall). 

Pleistocene. 

Family XXII. DIPLODONTID. 

Genus Diplodonta Brown. 

Section Diplodonta s. s. 

Shell rotund, equilateral, externally concentrically striated or smooth, with inconspicuous 

_epidermis; two cardinal teeth in each valve, of which the right posterior and the left anterior are 

distally sulcate or bifid; no lateral teeth; the hinge-plate when developed is usually excavated distally, 
there is no circumscribed lunule or escutcheon; the adductor scars are subequal, continuous with the 

pallial line, and close to the hinge-plate; the margin is entire, the pallial line simple, and pallial area 

often radiately striate. 

Type, Diplodonta lupinus Broechi. 
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63. Diplodonta orbella Gould. 

Puate XVIII, Fies. 8 anv 8a. 

Lucina orbella Guv., Proc. Bost. Soc. Nat. Hist., Vol. IV, 1851, p. 90; Bost. Jour. Nat. Hist., Vol. 

VI, 1853, p: 395, Pl. XV, fig. 3; Cal. & Mex: Shells) p. 225 Pl XiV> fs-93. 

Diplodonta orbella GLv., GouLp & CARPENTER, Proc. Zool. Soc., 1856, pp. 202, 218. —=(Mysia) 

Sphairella tumida Con. (fide Cpr., Brit. Assn. Rept., 1863, p. 643). Cooper, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 238. KEEP, West Coast Shells, p. 179, 1892. WILLIAMSON, 

Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 190. DALt, Trans. Wagner Inst. Sci., Vol. 

III, Part 5, 1900, p. 1189. 

Shell small, subglobose, thin; beaks nearly median, not prominent; surface sculptured with 

fine incremental lines, which at some parts are more conspicuous than at others and render the surface 

somewhat irregular; no distinct lunule; ligament prominent; two cardinal teeth in right valve, of 

which the anterior is smallest, and the posterior bifid; and two in the left valve, of which the anterior 

is bifid, and the posterior very oblique; no lateral teeth; muscle-impressions large, faint. 

Dimensions.—Long. 11.9 mm.; alt. 11.9 mm.; diam. 9 mm. 

Resembles Lucina tenuisculpta, but may be distinguished by lack of radiating 

strie, and by the prominent cardinal teeth and lack of lateral teeth. Specimens 

identified by Dr. Dall. 
Rare in the lower San Pedro series at Deadman Island; and the upper San 

Pedro series of San Pedro and Crawfish George’s. Found also in the Pleistocene of 
Twenty-sixth Street, San Diego. The specimen figured is from the lower San Pedro 

series of Deadman Island, and is now in the collection of Delos Arnold. 

Living.—Straits of Fuea to San Diego (Cooper). 

Pleistocene—San Pedro to San Diego (Cooper): San Pedro; San Diego 
(Arnold). 

Pliocene.-—San Diego well (Dall). 

64. Diplodonta serricata Reeve. 

Puate XVIII, Fies. 5 ann 5a. 

Diplodonta serricata RvE., Cpr., Brit. Assn. Rept., 1856, p. 248. 

Shell small, orbicular, only slightly convex, thin; umbones central, not prominent ; surface 

sculptured with numerous fine, incremental lines, which are regular in prominence; lunule not distinct; 

hinge prominent; teeth and interior as in D. orbella. 
Dimensions. —Long. 13.8 mm.; alt. 14 mm.; diam. 7 mm. 

Distinguishable from D. orbella by its much less convexity and more regular 

concentric lines. Specimens identified by Dr. Dall. 
Not uncommon in the upper San Pedro series of San Pedro. This species is 

very common in the Pleistocene deposits at Twenty-sixth Street, San Diego. The 
specimen figured is from this horizon, and is now in the collection of Delos Arnold. 

Living.—Mazatlan (Carpenter). 

Pleistocene.—San Pedro; San Diego (Arnold). 
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Family XXIII. CRYPTODONTIDA. 

Genus Thyasira Leach. 

Shell globular, posterior side furrowed or angulated; umbones much recurved; lunule short or 
indistinct; ligament usually and to a certain extent external, placed ina groove on the hinge-line, 
and outside the hinge-plate; teeth altogether wanting. 

Thyasira flecuosus Mont. is a characteristic species. 

65. Thyasira bisecta Conrad. 

Puate XV, Fic. 5. 

Venus bisecta Con., Wilkes Expl. Exped., Vol. X, App. 1, p. 724, Pl. XVII, figs. 10, 10a, 1849. 

Thyatira? bisecta CoN., MEEK, Smithsonian Inst., Check-List Mioc. Fossils, 1864. 
Cyprina bisecta Com., Jour. Conch., 1865, p. 153. 

Conchocele bisecta CoN. GABB., Pal. Cal., Vol. II, p. 99, 1860. 

Conchocele disjuncta Gass, Pal. Cal., Vol. II, pp. 28, 29, Pl. VII, fig. 48, 1869. Cooper, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 236. 

Cryptodon bisectus CON., DALL, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 189; Vol. XVII, 1894, p. 

713, Pl. XXVI, figs. 2-5. 

Shell large, subquadrate, convex, of medium thickness, equivalve, inequilateral ; beaks 

terminal, anterior; anterior end abruptly and angularly truncated; posterior dorsal margin arcuate, 

sloping down toward posterior extremity; surface marked only by lines of growth except near the 

posterior part, where the peculiar truncation takes place, the surface suddenly descending at right 

angles to the curve of the shell, for a short distance, and then resuming its former direction ; ligament 
long and elliptical; large lunular area in front of the beaks. 

Dimensions.—Long. 72 mm.; alt. 62 mm.; diam. 41 mm. 

Specimens identified by Dr. Dall. 

Gabb describes this shell as occurring in the Miocene of Deadman Island, while 

Cooper gives its occurrence as in the “ Quaternary ” of the same place. It is found 
most abundantly in a hard stratum near the base of the Deadman Island Pliocene 
deposits; a few shells, however, have been found in Pliocene strata above this layer; 

found also at Timm’s Point in the Pliocene. The specimen figured is from the 
Pliocene of Deadman Island, and is now in the collection of Delos Arnold. 

Living.—Puget Sound, sixty-nine fathoms (Dall). 

Pliocene.—San Pedro (Arnold). 

Miocene.—Astoria, Oregon (Conrad): Blakely, near Seattle, Washington 

(Arnold). 

66. Thyasira gouldi Philippi. 

Cryptodon flexuosus (not of MONTAGU) of CARPENTER, Brit. Assn. Rept., 1863, p: 643. CoopEr, 7th 
Ann. Rept. Cal. St. Min., 1888, p. 237. 

Shell small, globular, posterior side angulated or furrowed; umbones much recurved ; sur- 

face sculptured with fine incremental lines ; lunule indistinct, depressed in front of beaks ; ligament 

external, placed in a groove on the hinge-line and outside the hinge-plate ; teeth wanting. 
Dimensions.—Long. 9.5 mm.; alt. 11 mm.; diam. 8 mm. 
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This species is distinguishable from 7’. bisecta by its much smaller size, more 

central umbones and less prominent lunule. Dr. Dall says that 7. gou/di has been 
mistaken for Cryptodon flexuosus by West Coast collectors. 

Rather common in the Pleistocene of Dead Man Island and Timm’s Point. 

Not found above the horizon in the San Pedro deposits, so far as known. 

Living.—Catalina Island (Cooper): Catalina Island, ten fathoms (Arnold). 

Pleistocene-—Santa Barbara (Cooper). 

Phocene.—Santa Barbara; San Diego well (Cooper): San Pedro (Arnold). 

Superfamily LEPTONACEA. 

Family XXIV. LEPTONIDZ. 

Genus Bornia Philippi. 

Shell ovate or subtrigonal, subequilateral, with a more or less flattened disk; the peri- 

ostracum usually brilliant; the surface smooth or divaricately more or less plicate; pallial line not 

sinuated, and the pallial area piquantly punctate or radially striate; hinge with one moderately long 
posterior, and two shorter anterior, laminz in the left valve; in the right, one anterior and one 

longer, sometimes remote, posterior lamina; one or both of the anterior lamin in either valve may 

have the aspect of cardinals; hinge-plate usually excavated. 

Type, Bornia corbuloides (Phil.). 

67. Bornia retifera Dull. 

Prate XVII, Fic. 12. 

Bornia retifera DALL, Proc. U. S. Nat. Mus., Vol. XXI, 1899, p. 889, Pl. LXX XVII, fig. 2. 

Shell thin, white, moderately convex, rounded, trigonal, nearly equilateral; beaks distinct, 

not high; surface polished, with faint incremental lines and minute, close punctations whose inter- 

spaces give the effect of a fine netting; hinge narrow, delicate; one tooth opposite beak, then a 

depression posterior to this, and then a second tooth completely filling the anterior end of the 

posterior ligamental groove; adductor scars rounded and high up. : 
Dimensions—Long. 7 mm.; alt. 5.5 mm.; diam. 3 mm. 

Looks like a Kellia laperousii, but is distinguishable by the microscopic 

sculpture and hinge. Specimens identified by Dr. Dall. 
One right valve from the lower San Pedro series of Deadman Island, which is 

figured herewith, and is now in the collection of Delos Arnold. 

Living.—Station 2,900, thirteen fathoms, off Santa Barbara (Dall). 

Pleistocene.—San Pedro (Arnold). 

Genus Kellia Jurton. 

Section Kellia Turton s. s. 

Shell rounded and inflated, concentrically striated or smooth; with an obsolete external 

ligament and a large internal resilium without a lithodesma ; two anterior and two posterior teeth in 
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each valve, of which the anterior ones are shorter and may be concrescent. or free and pustular ; 

interior of valves commonly shows radial striation; and valves frequently distorted. 

Type, Kellia suborbicularis (Montagu). 

68. Kellia laperousii Deshayes. 

Piate XVIII, Figs. 7 anp 7a. 

Kellia laperousii Desu., CARPENTER, Brit. Assn. Rept., 1863, p. 643. KEEP, West Coast Shells, p. 

178, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 191. DALL, Trans. 

Wagner Inst. Sci., Vol. III, Part 5, 1900, p. 1155. 

Shell of medium size, suborbicular, convex, thin; umbones slightly anterior, not prominent; 

surface sculptured by fine incremental lines which are slightly variable as to prominence; no lunule; 

each valve with one very prominent cardinal tooth ; right valve with two posterior laterals, left with 

one; hinge-area lacking between cardinal and lateral teeth; muscle-impressions not distinct. 

Dimensions.—Long. 23 mm.; alt. 19.mm.; diam. 11 mm. 

Distinguishable from A. suborbicularis by its larger size and less convexity. | 
These two species may be recognized by their thin, suborbicular shells, and the lack 

of a hinge-area in the region of the umbones, the vacancy at first giving the impres- 

sion that the hinge-area has been broken. Specimens identified by Dr. Dall. 
Rare in lower San Pedro series of San Pedro and Deadman Island. One 

perfect valve from the Pliocene at Deadman Island. Found also in the Pleistocene 

of Spanish Bight, San Diego. The specimen figured is from the lower San Pedro 
series at Deadman Island, and is now in the collection of Delos Arnold. 

Living.—Puget Sound to Monterey (Carpenter). 

Pleistocene—San Pedro (Arnold): San Diego (Arnold). 

Pliocene.—San Pedro (Arnold). 

69. Kellia suborbicularis Montagu. 

Puare XVIII, Fies. 1 anv la. 

Kellia suborbicularis Mont., Testacea Britannica, pp. 39, 564, Pl. XXVI, fig. 6, 1804. CARPENTER, 

Brit. Assn. Rept., 1863, p. 643. Tryon, Syst. Conch., Vol. III, p. 220, Pl. CXX, 

fig. 2, 1884. KrrEp, West Coast Shells, p. 177, 1892. W1LLIamson, Proc. U. 8. Nat. 

Mus., Vol. XV, 1892, p. 191. Datu, Trans. Wagner Inst. Sci., Vol. II, Part 5, 

1900, p. I155- 

Shell small, suborbicular, deeply convex, thin; beaks small, slightly anterior; surface orna- 

mented with fine lines of growth which become somewhat irregularly constricted near margin, 

roughening the surface; no lunule; margins smooth; hinge and teeth as in A’ daperousit. 

Dimensions.—Long. 8.4 mm.; alt. 7.4 mm.; diam. 5.8 mm. 

Distinguishable from K. laperousii by smaller size and greater convexity. 

Specimens identified by Dr. Dall. 
Rare in lower San Pedro series of San Pedro and Deadman Island. The 

(18) December 31, 1902, 
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specimen figured is from the lower San Pedro series at Deadman Island, and is now 

in the collection of Delos Arnold. 

Living.—Puget Sound to Lower California; England (Carpenter). 

San Pedro (Arnold). Pleistocene. 

Family XXV. KELLIELLIDA. 

Genus Aligena H. C. Lea. 

Shell rounded, triangular, inflated; single small anterior tooth under the beaks, separated 

by a gap from the surface of attachment, under the posterior dorsal margin, of an elongate internal 

resilium carrying a lithodisma. 

Type, Aligena striata (Lea). 

70. Aligena cerritensis, sp. nov. 

PuatE XIII, Fic. 3. 

Shell small, rounded, triangular, inflated, thin; inequilateral, the umbo being nearly terminal 

posteriorly; anterior dorsal margin nearly straight; anterior extremity quite sharply rounded and 

produced furthest below middle; posterior extremity sloping off abruptly from umbo and rounded 

near base; ventral margin arcuate; surface with faint concentric sculpture; umbones small, pointed, 

anteriorly twisted, with a minute tooth below them on the cardinal margin; pallial line entire; muscle- 

scars subequal. 
Dimensions.—Long. 8.5 mm.; alt. 8 mm.; diam. 5 mm. 

This species resembles slci/a castrensis in outline. Specimens identified by 
Dr. Dall, who pronounced it a new species. 

Two specimens from the upper San Pedro series of Los Cerritos, one of which 

is the type, which is figured, and is now in the United States National Museum. 

San Pedro (Arnold). Pleistocene. 

Superfamily CARDIACEA. 

Family XXVI. CARDIIDA. 

Genus Cardium (Linné) Lamarck. 

Shell variably sculptured, usually with predominantly radial ornamentation, usually closed 

or gaping but slightly, with no lunule or escutcheon; pallial line rather distant from the margin of 

the valves. 

Subgenus Trachycardium Moérch. 

Shell rotund, closed, with the ribs imbricate or granulose; the channels also sometimes 

granulose ; left cardinals anterior when interlocked. 

Type, Cardinum 1S0CA1' ihe ( Linne). 
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71. Cardium (Trachycardium) quadrigenarium Conrad. 

Cardium quadrigenarium Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 230, Pl. XVII, fig. 5; 

= luteolabrum GLD. ( fide CARPENTER, Brit. Assn. Rept., 1863, p. 642). Cooper, 7th 

Ann, Rept. Cal. St. Min., 1888, page 232. KEEP, West Coast Shells, p. 192, 1892. 

WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 190. DALt, Trans. Wagner 

Inst. Sci., Vol. III, Part. 5, 1900, p. 1091. 

Shell large, oval, ventricose, thick; umbones central, prominent, turned only slightly an- 
teriorly; surface sculptured with about forty prominent, subangular, smooth, radiating ridges, which 
are roughened by prominent pointed tubercles on their posterior angle; those ridges near the pos- 

terior margin are less prominent, but are nodose for nearly their whole length; teeth and interior as 
in C. corbis; margin sharply serrated. 

Dimensions.—Long. 105 mm.; alt, 105 mm.; diam. 86 mm. 

Distinguishable by large size and tuberculated ridges. Specimens identified 
by Dr. Dall. 

Found in the upper San Pedro series of San Pedro, Los Cerritos and the 
Long Beach bluff. Found also in the Pleistocene of Twenty-sixth Street and Pacific 
Beach, San Diego. 

Living.—Monterey to San Diego (Cooper). 

Pleistocene.—San Pedro (Arnold): San Diego (Cooper; Arnold). 

Pliocene. Calleguas Ranch, Ventura County (Cooper). 

Subgenus Ringicardium Fischer. 

Shell rotund, gaping, with flat ribs and channels, the posterior area with granulose channels; 

posterior margin sharply spinose, the spines crossing each other over the gap; left cardinals when 

interlocked posterior to the right ones. 

Type, Cardium ringens (Gmel.). 

72. Cardium (Ringicardium) procerum Sowerby. 

Puate XV, Fie. 6. 

Cardium procerum Spy., CARPENTER, Brit. Assn. Rept., 1863, p. 620. DALt, Trans. Wagner Inst. 

Sci., Vol. III, Part 5, 1900, p. rogrt. 

Cardium panamense, not of Spy., of Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 232. 

Shell of medium size, suboval, of medium thickness, ventricose, with a rather angular 
appearance at about one-fourth the length from the anterior margin; surface sculptured by about 22 
subangular, smooth radiating ridges, with narrow, canel-like grooves between; each valve with 

three very prominent sharp teeth; margin sharply serrate. 

Dimensions—Long. 1 mm.; alt. 23 mm.; diam. rg mm. 

Distinguishable by angular appearance near anterior side, and by the com- 
paratively small number of smooth radiating ridges. Specimens identified by Dr. Dall. 

Rather common in the upper San Pedro series of San Pedro, Long Beach and 

Los Cerritos; one specimen from the lower San Pedro series of Deadman Island. The 
specimen figured is from the upper San Pedro series at San Pedro, and is now in the 
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collection of Delos Arnold. Found abundantly in the Pleistocene of Twenty-sixth 

Street and Spanish Bight, San Diego. 

Living.—Gulf of California to Panama (Dall). 

San Pedro (Cooper; Arnold): San Diego (Cooper; Dall; Arnold). Pleistocene. 

Subgenus Cerastoderma Mérch. 

Shell rotund or obovate, closed; with strong ribs obsoletely granulose or intricate or smooth; 

no posterior or anterior area; channels single; hinge normal. 

Type, Cardium edule (Linné). 

73. Cardium- (Cerastoderma) corbis Martyn. 

Pectunculis corbis Mart., Univ. Conch., Pl. XXVIII, fig. 2, p. 1784. 

Cardium corbis MART., CARPENTER, Brit. Assn. Rept., 1863, p. 642, =C. californicum Con. =C. 

nuttalli CON. ( fide Gasp, Pal. Cal., Vol. II. p. 98, 1869). Cooper, 7th Ann. Rept. Cal. 
St. Min., 1888, p. 232. KEEP, West Coast Shells, p. 180, fig. 153, 1892. DALL, Trans. 

Wagner Inst. Sci., Vol. III, Part 5, 1900, p. 1093. 

Shell large, subtrigonal, ventricose, thick; umbones prominent, anterior to center; surface 

ornamented with about thirty-seven prominent, regular, squarish, close-set, radiating ridges, which are 

made more or less rugose by incremental ridges on their surface; near the posterior margin these 

ridges become more rounded and less prominent; between the ridges are equal, deep, canal-like grooves; 

margin crenulated; ligament short, external, prominent; each valve with one prominent cardinal 

tooth, and two laterals, one anterior and the other posterior; muscle impressions prominent, subequal. 

Dimensions.—Long. 71 mm.; alt. 71 mm.; diam. 57 mm. 

Distinguishable by the regular, only slightly rugose ridges. Specimens 
identified by Dr. Dall. 

Found in the lower San Pedro series of Deadman Island and San Pedro; and 

in the upper San Pedro series of Deadman Island, San Pedro, Los Cerritos and Crawfish 
George’s. Found also in the Pleistocene of the bath-house, Santa Barbara. 

Living.—Kodiak to Santa Barbara; Kamtschatka (Cooper). 

Pleistocene.—San Francisco; Monterey; San Pedro (Cooper): San Pedro; 
Santa Barbara (Arnold). 

Subgenus Levicardium Swainson. 

Shell thin, oval, closed; middle of the valves smooth or feebly radially sculptured ; ends 
with a smooth area; hinge normal, but with the anterior laterals springing from the umbonal cavity; 
periostracum smooth. 

Type, Cardium norvegicum (Spengler). 
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74. Cardium (Levicardium) elatum Sowerby. 

Pirate XX. 

Cardium elatum Spy., Conch Ill., Vol. I, 1838. Reeve, Conch. Icon., Pl. VIII, fig. 41. VALEN- 

CIENNES, Voy. Venus, Pl. XVII, fig. 1, 1846. 

Liocardium elatum Spy., CARPENTER, Brit. Assn. Rept., 1863, p. 642. Cooper, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 246. Keep, West Coast Shells, p. 181, 1892. |. WILLIAMSON, Proc. 

U. S. Nat. Mus., Vol. XV, 1892, p. 190. 

Levicardium elatum Spy., Gass, Pal. Cal., Vol. II, p. 99, 1869. DAL, Trans. Wagner Inst. 

Sci., Vol. III, Part 5, 1900, p. 1111. 

Shell large, oval, oblique, elongated, equivalve, somewhat inequilateral ; surface sculptured 

by numerous faint, squarish, radiating ribs, and fine, wavy incremental lines; inner surface of margin 

corrugated ; hinge strong, with one prominent cardinal and one prominent anterior lateral tooth in 

each valve ; muscle-impressions distinct. 

Dimensions —Long. 144 mm.; alt. 167 mm.; diam. 136 mm. 

This is the largest of the Cardiide, and is easily recognizable by its immense 

size and nearly smooth surface. A fine pair of this species, described above, and 

figured, was found in the upper San Pedro series at the north end of the San Pedro 

bluff. Another specimen was obtained by Dr. A. A. Wright and Mrs. Oldroyd in 

the upper San Pedro deposits of Los Cerritos. This species is one of the typical 

southern forms found in the upper San Pedro series. 

San Pedro to Mazatlan (Cooper). 

Pleistocene.—San Pedro (Cooper; Arnold): San Diego (Gabb; Dall). 

Living. 

75. Cardium (Levicardium) substriatum Conrad. 

Cardium substriatum Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 228, Pl. XVII, fig. 2. 

Liocardium substriatum Con , = cruentatum GOULD, ( fide CARPENTER, Brit. Assn. Rept., 1863, 

p. 642.) Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 246. KEEP, West Coast 

Shells, p. 181, fig. 154, 1892. WHuLLIAMsOoN, Proc. U. S. Nat. Mus., Vol. XV, 1892, 

p. 190. 

Levicardium substriatum Con., Gass, Pal. Cal., Vol. II, p. 99, 1869. Dat, Trans. Wagner Inst. 

Sci., Vol. UII, Part 5, 1900, page I1II. 

Shell small, obliquely ovate, ventricose, thin ; surface smooth, except for minute incre- 

mental lines and nearly obsolete radiating striae ; one small sharp cardinal tooth in each valve; two 

narrow elongated lateral teeth in each valve, the posterior one in the left valve not prominent ; 

interior of margin finely crenulated. 
Dimensions —Long. 17 mm.; alt. 18 mm.; diam. 13 mm. 

Distinguishable by its small size and smooth surface. Specimens identified 

by Dr. Dall. 

Rare in the lower San Pedro series of Deadman Island and San Pedro, and 

in the upper San Pedro series of Deadman Island, San Pedro, Crawfish George’s, 

and Los Cerritos. Found also in the Pleistocene at Twenty-sixth Street, San Diego. 

Living.—Monterey to South America (Cooper). 

Pleistocene.—Santa Barbara; San Pedro; San Diego (Cooper): San Pedro 

(Arnold): San Diego (Arnold). 
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Genus Protocardia Beyrich. 

Shell globose, with a posterior area sharply distinguished by sculpture from the rest of the 

surface; closed; hinge normal; no lunule or escutcheon. 

Type, Cardium hillanum (Sowerby). 

76. Protocardia centifilosa Carpenter. 

Cardium var. centifilosum CprR., Brit. Assn. Rept. 1863, p. 642. 
Cardium centifilosum Cpr., GABB, Pal. Cal., Vol. II, p. 99, 1869. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p. 232. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 189. 

Protocardia centifilosa CpR., DALL, Trans. Wagner Inst. Sci., Vol. III, Part 5, 1900, p. 1113. 

Shell small, suboval, ventricose, thin; umbones central, prominent, only very slightly bent; 

surface sculptured by numerous fine, close-set, rounded, radiating ridges, which are made slightly 

rugose by numerous fine, incremental lines on their surface; thin, sharp teeth in each valve; pallial 

sinus shallow, wide; margin beautifully and sharply serrate. 

Dimensions —Long. 23 mm.; alt. 22.5 mm.; diam. 15 mm.. 

Distinguishable by the nearly circular outline and numerous fine, radiating 
ridges. Specimens identified by Dr. Dall. 

Not uncommon in the Pliocene of Deadman Island and Timm’s Point; rare in 

the lower San Pedro series of Deadman Island. Found also in the Pleistocene at 

bath-house and the Pliocene of Packard’s Hill, Santa Barbara. 

Living.—Monterey to Catalina Island (Cooper). 

Pleistocene.—San Pedro (Cooper; Arnold): Santa Barbara (Arnold). 

Pliocene—San Pedro (Arnold): San Diego well (Dall): Santa Barbara 

(Arnold). 

Pliocene. Sunol, Alameda County (Cooper). 

Superfamily VENERACEA. 

Family XXVII. VENERIDZ. 

Subfamily VENERIN A. 

Genus Tivela Link. 

Shell triangular, subequilateral, cuneiform; three to five cardinal teeth in one valve, four to 

six in the other; anterior lateral tooth narrow, elongated, compressed; pallial impression with a short 
oblique or sometimes horizontal sinus. 

Cytherea is a characteristic species. 
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77. Tivela crassatelloides Conrad. 

Gtherea ( Trigonella) crassatellotaes Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 253, Pl. XIX, 

fig. 17. Hinps, Voyage Sulpher, p. 65, Pl. XXI, fig. 1, 1844. 

Donax stultorum MARVE, LiNN., Lyst. Conch., pp. 37, 40, Pl. LX, fig. 7, 1823. Gray, Index. Test. 
Suppl., Pl. Il (Donax), fig. 2, 1828. 

Cytherea crassatelloides Con., HANLEY, Descr. Cat. Rec. Bivalve Shells, p. 106, 1843. SOwERBy, 

Thes. Conch., Vol. II, p.612, Pl. CX XVII, figs. 1-3. Reeve, Icon. Conch., Vol. XIV, 

Pl. I, fig. 3, 1864. 

Otherea stultorum GRAY, HANLEY, Descriptive Cat. Rec. Bivalve Shells, p. 106, 1843. 
Trigonella crassatelloides Con., Jour. Phil. Acad. Sci., Vol. I, 1849, p. 213. 

Trigonia crassatelloides CON., DESHAYES, Cat. Conch. Coll. B. M., Part 1, p. 46, 1853. 

Trigonia stultorum GRayY, DESHAYES, Cat. Conch. Coll. B. M., Part 1, p. 46, 1853. 

Pachydesma crassatelloides CoN., Proc. Phil. Acad. Sci., 1854, p. 121. CARPENTER, Brit. Assn: 

Rept. 1863, p. 640; =Cytherea solidissima PHiL., GaBB, Pal. Cal. Vol. II, p. 96, 1869. 
Cooper, 7th. Ann. Rept. Cal. St. Min., 1888, p. 256. KEEP, West Coast Shells, p. 

189, fig. 162, 1892. 

Tivela crassatelloides CON., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 187. 

Cytherea ( Tivela) crassaltelloides CON., STEARNS, Proc. U. S. Nat. Mus., Vol. XXI, 1898, pp. 371- 

378, Pl. XXIII-XXV. Stearns, Nautilus, Vol. XIII, 1899, p. 73. 

Shell large, subequilateral, trigonal, depressed, thick; umbones subcentral, small; anterior 
extremity shorter and more obtusely rounded than posterior; anterior dorsal margin nearly straight, 

slopes down obliquely from umbo; posterior dorsal margin slightly concave in front of umbo, 

slope less than anterior; posterior extremity narrower than anterior; three prominent, thick, cardinal 
teeth in each valve, anterior lateral tooth elongated; pallial sinus short, angular. 

Dimensions.—Long. 80 mm.; alt. 55 mm.; diam. 30 mm. 

The Pleistocene specimens have a tendency toward more central umbones 
than do the living forms. This species is distinguishable from the Mactras by its 
very thick shell and heavy cardinal teeth. Specimens identified by Dr. Dall. 

Common in the upper San Pedro series of San Pedro, Los Cerritos, Long 

Beach, Crawfish George’s and Deadman Island; rare in the lower San Pedro series 

of Deadman Island. Found also in the Pleistocene of Twenty-sixth Street and Spanish 

Bight, San Diego. 

Living —Santa Cruz to San Diego (Cooper). 

Pleistocene.-—Santa Barbara to San Diego (Cooper): San Pedro; San Diego; 

(Arnold). 
Genus Callista Poli. 

Shell oval, transverse, inequilateral; pallial sinus suboval, profound. 

Cytherea erycina Linn. is a characteristic species. 

78. Callista newcombiana (Gabb. 

Lioconcha newcombiana GAws, Proc. Cal. Acad. Sci., 1865, p. 189; Pal. Cal., Vol. II, p. 96, 1869. 

Callista newcombiana Gass, COOPER, 7th Ann. Rept. Cal. St. Min., 1888, p. 231. WILLIAMSON, 

Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 187, Pl. XXIII, fig. 4. 

Shell thin, trigonally ventricose, polished, marked by minute concentric striae; beaks large, 
subcentral; anterior end prominent, narrowly rounded; posterior end a little the widest; base arcuate; 
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lunule not excavated, but bounded by an impressed line; hinge not strong; two small cardinal teeth; 

ligamental area excavated, internal. 

Dimensions.—Long. 38 mm.; alt. 30 mm.; diam. 10 mm.; length of lunule 12 mm. 

This species is distinguishable from C. subdiaphana Carpenter by its promi- 
nent impressed lunule-bounding line, rounded pallial sinus, and by its coloration in 

the living specimens. 

Rare in upper San Pedro series at Deadman Island. Abundant at Twenty- 

sixth Street, San Diego. 

Living.—Monterey to Catalina Island (Cooper): San Pedro (Williamson). 

Pleistocene.-—San Pedro (Arnold): San Diego (Cooper; Arnold). 

Pliocene.—San Diego well (Cooper). 

79. Callista subdiaphana Carpenter. 

PuateE XIII, Fic. 4. 

Clementia subdiaphana Crr., Brit. Assn. Rept. 1863, p. 640; Proc. Phil. Acad. Sci., 1865, p. 56. 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 235. DALL, Proc. U. S. Nat. Mus., 

Vol. XIV, 1891, p. 185, Pl. VII, figs. 5 and 6. 

Shell of medium size, oval, transverse, inequilateral, ventricose, rather thin; beaks small, 

incurved; anterior extremity quite sharply angulated about middle ofshell; posterior extremity much 

longer and wider than anterior and very evenly rounded, projecting furthest a little below the 

middle; ventral margin evenly arcuate; surface sculptured by numerous fine, regular, concentric, 

incremental lines; neither lunule nor escutcheon, but a faint lunular circumscribing line in front of 

umbo; three prominent, sharp, cardinal teeth in each valve, the anterior one being narrower and 

longer than the other two; external ligamental groove long, narrow; pallial sinus cuneiform, rather deep. 

Dimensions.—Long. 43.5 mm.; alt. 34 mm.; diam. 26 mm.; umbo to anterior extremity 10 

mm.; to posterior extremity 33.5 mm. 

This species is very close to Conrad’s Dione angustiformis from the Astoria 
Miocene, the external characteristics of both being almost identical. Specimens 
identified by Dr. Dall. 

Rather common in the Pliocene of Deadman Island and Timm’s Point. 
Cooper’s “Quarternary ” at San Pedro includes the Pliocene, and his specimens 
from San Pedro were probably from the Pliocene. The writer has never found 
Callista subdiaphana in the Pleistocene of San Pedro or vicinity. The specimen 

figured is from the Pliocene of Deadman Island, and is now in the collection of 

Delos Arnold. 

Living.—South Alaska Coast to San Francisco (Dall). 

Pleistocene.—San Pedro to San Diego (Cooper). 

Pliocene. —San Diego well (Cooper): San Pedro (Arnold). 

80. Callista subdiaphana Carpenter, pedroana, var. noy. 

PuatE XIII, Fic. 2. 

Shell of medium size, subelliptical, transverse, inequilateral, ventricose, rather thin; beaks 

small, incurved; anterior extremity evenly rounded, short; posterior extremity faintly biangular, 
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caused by a slight, very oblique truncation across the middle of the extremity; posterior portion of 

the ventral line nearly straight; interior the same as in C. swédiaphana. 

Dimensions.—Long. 32.5 mm.; alt. 24 mm.; diam. 15 mm. 

This variety is very distinct from the typical C. diaphana, being much narrower, 

less ventricose and smaller; and haying a shorter, more rounded anterior extremity, 

a biangular posterior extremity, and a nearly straight ventral margin. 
_ This variety has been found only in the lower San Pedro series of Dead- 

man Island. 

Pleistocene.-—San Pedro (Arnold). 

Subgenus Amiantis Carpenter. 

Fulcra very thick and surface very concentrically rugose. 

Type, Cytherea callosa Conrad. 

81. Callista (Amiantis) callosa Conrad. 

Gytherea callosa Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 252. 

Venus callosa CoN., SOwERBY, Thes. Conch., Vol, II, p. 712, Pl. CXIV, figs. 44, 45. 

Dosinia callosa CON., CARPENTER, Proc. Zool. Soc., 1856, p. 216. 

Amiantis callosa Con., CARPENTER, Brit. Assn. Rept., 1863, p. 640. Gass., Pal. Cal., Vol. II, 

p. 96, 1869. Tryon, Syst. Conch., Vol. III, p. 178, 1884. , Coorer, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 266. Keep, West Coast Shells, p. 187, fig. 160, 1892. COOPER, 

Bull. No. 7, 1894, Cal. St. Min. Bureau, p. 24. 

Meretrix callosa Con., FISCHER, Conchologie, p. 1079, 1887. 
Callista ( Amiantis) callosa Con.; =Dione nobilis RvE. (fide DALL, Proc. U. S. Nat. Mus., Vol. XV, 

1892, p. 187). 

Shell large, suboval, inequilateral, equivalve, heavy; umbones anterior to center, prominent, 

recurved; anterior dorsal margin slightly concave; anterior extremity quite sharply rounded near 

upper margin; ventral margin evenly arcuate; posterior dorsal margin slightly arcuate; posterior 

extremity faintly biangular; surface sculptured by numerous prominent, flat-topped, concentric 

ridges, between which are interspaces equal in width to the ridges; lunule distinct, concentrically 

striated; hinge heavy; two prominent, strong cardinal teeth; pallial sinus wide, deep and rather 

pointed. 
Dimensions.—Long. 66 mm.; alt. 55 mm.; diam. 34 mm.; umbo to anterior extremity 

20 mm.; to posterior extremity 46 mm. 

Cooper (Seventh Ann. Rept. Cal. St. Min., p. 266) says that this species is like 
Tapes montana, described by Conrad from the “Miocene of San Buenaventura.” 

Specimens identified by Dr. Dall. 
Common in the upper San Pedro series of Los Cerritos, but exceedingly rare in 

the same horizon of San Pedro. This species is very abundant in the Pleistocene at 
Spanish Bight, San Diego. 

Living.—Santa Barbara to Lower California (Carpenter). 

Pleistocene—San Pedro (Arnold): San Diego (Arnold). 
(19) December 31, 1902. 
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Subfamily Dosinine. 

Genus Dosinia Scopoli. 

Shell orbicular, compressed, concentrically striated, pale, ligament sunk; lunule deep; hinge 

like Cytherea; margin even; pallial sinus deep, angular, ascending. 

Dosinia discus Reeve is a characteristic species. 

[S. D.] Dosinia ponderosa Gray. 

Artemis ponderosa GRAY, Analyst, Vol. VIII, 1838, p. 309. 

Dosinia ponderosa Gray, H. & A. AbAms, Gen. Rec. Moll., Vol. Il, p. 432; =Cytherea gigantea 

Spy. (fide Gaps, Pal. Cal. Vol. II, p. 97, 1869). Cooper, 7th Ann. Rept. Cal. St. 
Min., 1888, p. 239. 

Shell large, thick, equivalve, subcircular in outline, convex; surface sculptured by many 
obsolete, concentric lamella, and fine, incremental lines; lunule deeply impressed, small, finely 

sculptured; beaks small, not elevated; hinge very wide and heavy, with three heavy, cardinal teeth, 
the posterior one in the right valve being bifid; ligament long, narrow, sunken. 

Dimensions. —Long. 119 mm.; alt. 105 mm.; diam. 55 mm.; lunule 15 mm. 

Common in the upper San Pedro series (Pleistocene) of Twenty-sixth Street, 
San Diego. 

Living-—West Mexican coast to Panama (Carpenter). 

Pleistocene.—San Diego (Hemphill; Arnold). 

Pliocene.—Kirker’s Pass, Contra Costa County; San Fernando (Cooper): 
Stanford University, Santa Clara County (Arnold). 

Genus Venus Linné. 

Shell thick, ovate, smooth, sulcated, or cancellated; margins minutely crenulated; cardinal 

teeth three in each valve; pallial sinus small, angular; ligament prominent; lunule distinct. 

Venus verrucosa Linné is a characteristic species. 

[S. B.] Venus perlaminosa Conrad. 

Mercenaria perlaminosa Con., Proc. Phil. Acad. Sci., 1855, p. 267. Gass, Pal. Cal.. Vol. II, 

Pp. 22, 55, 94; Pl. V, fig. 38; Pl. XV, fig. 14; 1869. Cooper, 7th Ann. Rept. Cal. St. 
Min., 1888, p. 250. 

Venus kennerleyi RVE., Icon. Conch. ( Venus), Pl. XII, fig. 41 (fide Gasp). 

“Shell large, thick, rounded, subquadrate, very inequilateral; beaks anterior; anterior end 

excavated under the beaks, rounded below; base broadly rounded; posterior end convexly truncated; 
cardinal margin slightly convex. Surface closely marked by numerous prominent, recurved, 

lamelliform concentric ribs. Lunule marked by an impressed line, Hinge robust. Pallial line 
strong, sinus small, oblique, acute at base; muscular scars nearly equal in size; margin minutely 
crenulated; the purple color between the pallial line and the base is very persistent.’”—[GaBB. ] 

Found in the Pliocene at Packard’s Hill, and in the Pleistocene at the bath- 

house, Santa Barbara. 
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Subgenus Chione Megerle. 

Shell oval, triangular or subcordiform; margins finely crenulated; hinge narrow, solid, with 

three teeth in the right valve and two in the left, the anterior tooth longest; ligament narrow; pallial 

sinus shallow. 

Venus gnidia Brod. is a characteristic species. 

82. Venus (Chione) fluctifraga Sowerby. 

Puate XIV, Fria. 2. 

Venus fluctifraga Spy., Thes. Conch., 1842-1859. 

Chione fluctifraga Spy., +C. callosa Spy.; = Venus cortezi SLoaAT; = V. gibbosula (DESH.) RVE. 

(fide CARPENTER, Brit. Assn. Rept., 1863, pp. 641,666). Cooper, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 234. KEEp, West Coast Shells, p. 187, 1892. WILLIAMSON, Proc. 
U. S. Nat. Mus., Vol. XV, 1892, p. 188. 

Shell of medium size and thickness, suboval; surface roughened by radiating rows of 

squarish blocks, this condition being caused by wide concentric ridges being cut by radiating 

sulcations; spaces between the concentric ridges ornamented by fine, even, incremental lines; lunule 

of same sculpture as shell, scarcely differentiated; two prominent teeth and a rudimentary anterior 

one in the right valve; pallial sinus quite deep; muscle-impressions elongate-oval. 

Dimensions.—Long. 25 mm.; alt. 21 mm.; diam. 15 mm. 

Distinguishable from others of this genus found in these beds by being more 
swollen, oval rather than cordiform in shape, thinner shelled, by the “ blocked” 

surface, and by the lunule being scarcely differentiated from the rest of the shell. 
Specimen identified by Dr. Dall. 

Rare in upper San Pedro series of San Pedro; one specimen, a right valve, 
which is figured, and is now in the collection of Delos Arnold. Common in the 
Pleistocene at Twenty-sixth Street, San Diego. 

Living.—San Pedro to San Diego; Gulf of California (Cooper). 

Pleistocene.—Santa Barbara; San Diego (Cooper): San Pedro; San Diego 
(Arnold). 

83. Venus (Chione) gnidia Broderip & Sowerby. 

PuatTeE XIV, Fic. 7. 

Venus gnidia Spy., Gen. Rec. & Fos. Shells ( Veneride), fig. 7, 1824. 
Venus gnidia Brov. & Spy., Zool. Jour., Vol. IV, 1829, p. 364; Zool. Beechey’s Voyage, p. 151, PI. 

XLI, fig. 3, 1839. REEVE, Syst. Conch., Vol. I, fig. 5, 1841. CARPENTER, Brit. Assn. 

Rept., 1856, p. 175; 1863, p. 561. 

Chione gnidia Brov. & SBy., Tryon, Syst. Conch., Vol. III, p. 176, Pl. CXIII, fig. 14, 1884. 

Shell large, thick, subcordiform; surface ornamented by several prominent, palmate, concen- 

tric frills and numerous squarish, radiating ribs between which are canal-like sulcations of about 
equal width with the ribs; the ribs are sharper in outline near the beak and multiply in number both 

by division and intercalation as the margin is approached; near the periphery, and also on the anterior 

portion of the shell, the ridges become wider and less prominent, and in some cases almost obsolete; 
the concentric frills become widely separated in the adult shell; lunule prominent, shows fine lamince 
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of growth which are most prominent when projections of the frills; hinge narrow, solid; three 

Ordical teeth in right valve, two in left; ligament narrow; pallial sinus much shorter than lunule; 

muscle-impressions distinct. 

Dimensions.—Long. 98 mm.; alt. 83 mm.; diam. 62 mm.; lunule 18 mm. 

This is the largest of the genus found in these deposits and is easily 

distinguishable by its size, prominent concentric frills and numerous radiating ribs. 

The specimen whose dimensions are given above had twenty-four concentrie frills 

and about ninety radiating ribs. Specimens identified by Dr. Dall. 

Rare in the upper San Pedro series of San Pedro, whence the specimen 

figured came. This specimen is now in the collection of Delos Arnold. 

Living. —Gulf of California to Panama (Carpenter). 

Pleistocene.—San Pedro (Arnold). 

84. Venus (Chione) neglecta Sowerby. 

Puate XIV, Fie. 3. 

Venus neglecta Spy., Thes. Conch., 1842-1849. CARPENTER, Brit. Assn. Rept., 1856, p. 306. 

Shell of medium size and thickness, suboval; surface ornamented with quite numerous, about 

equidistant, undulating, concentric, low frills, and numerous unequal, rounded, radiating ridges, 

which are most prominent on the middle of the shell; lunule prominent, ornamented with minute 

concentric and radiating sculpture; hinge and pallial sinus are as in C. saccinta. 

Dimensiens.—Long. 29.5 mm.; alt. 24 mm.; diam. 13 mm.; lunule 6 mm. 

This species is close to C. succincta, but may be differentiated by its more 

oval outline, thinner shell, relatively less diameter, and less prominent but more 

numerous concentric ee Specimen identified as “‘ probably C. neglecta ” by Dr. Dall. 

Rare in upper San Pedro series of San Pedro and Los Cerritos. The specimen 

figured is from the upper San Pedro series at San Pedro, and is now in the collection 

of Delos Arnold. 

Living.—Gulf of California and Central America (Carpenter). 

Pleistocene.—San Pedro (Arnold). 

85. Venus (Chione) simillima Sowerby. 

Venus simillima Spy., Thes. Conch., p. 708, Pl. CLIII, figs. 17, 18, 1842-1859. 

Chione simillima Spy., CARPENTER, Brit. Assn. Rept., 1863, p. 641. Cooper, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 234. KEEP, West Coast Shells, p. 186, 1892. WILLIAMSON, Proc. 

U.S. Nat. Mus., Vol. XV, 1892, p. 188. 

Shell of medium size, thick, subcordiform; surface ornamented by numerous slightly 
crenulated, reflexed, concentric frills, which grow closer and closer together as the periphery is 

approached, and by about twenty bifurcated, radiating ridges, which are largest in the middle of the 

shell, becoming obsolete anteriorly and posteriorly, and increasing in number, but fading out as the 

periphery is approached; lunule prominent. ornamented with incremental lamin; hinge narrow; 
only two prominent cardinal teeth on each valve; pallial sinus very shallow; margin crenulated. 

Dimensions —Long. 40 mm.; alt. 35 mm.; diam. 25 mm.; lunule 9 mm. 
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Distinguishable from others of this genus occurring in these deposits by the 

even, close, lattice-like sculpture. Specimens identified by Dr. Dall. 
Common in upper San Pedro series at San Pedro, Los Cerritos, Crawfish 

George’s, and Deadman Island; rare in the lower San Pedro series at Deadman 

Island. Found also in the Pleistocene at Twenty-sixth Street, San Diego. 

Living.—Monterey to Lower California (Carpenter). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; San Diego 
(Arnold). 

86. Venus (Chione) succincta Valenciennes. 

Puate XIV, Fie. 1. 

Venus succincta VAL., Hums. & Bonpt., Obs. sur Zool., p. 219, Pl. LX VIII, fig. 1, 1833. 

Chione succincta VAL. =C. californiensis BRop. =C. nuttalli Con. (fide CARPENTER, Brit. 
Assn. Rept., 1863, p. 641.) 

Chione succincla VAL. —Venus californica Con. =V. nuttalli Con. =V. lamellifera Con. 

(Wilkes’ Exped. and Jour. Conch., 1865; not V. /amellifera Con., Jour. Phil. Acad., 
Vol. VII, which = 7afes staminea var. ruderata) =V. brevilineata Con. =Chione 

brevilineata Con. =V. securis SHuM. (fide Gasp, Pal. Cal., Vol. II, p. 94, 1869). 

Cooper, 7th Ann. Rept Cal. St. Min., 1888, p. 234. Keep, West Coast Shells, p. 187, 
fig. 159, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 188. 

Shell of medium size, thick, subcordiform; surface ornamented by several about equidistant, 

slightly reflexed, low, concentric frills and numerous rounded, radiating ridges, most prominent on 

the middle of the shell, which increase by intercalation and become flattened and less prominent as 

the periphery is approached; lunule prominent, ornamented by both incremental laminae and 
rounded, radiating ridges; hinge narrow; two prominent cardinal teeth in each valve; pallial sinus 
very shallow; margin crenulated. 

Dimensions.—Long. 55 mm.; alt. 50 mm.; diam. 32 mm.; lunule 13.5 mm. 

The specimen whose measurements are given was the largest of the specimens 
examined. JDistinguishable by the equidistant concentric frills, low, rounded, 
radiating lines, and radiating lines on the lunule. 

Rather common in upper San Pedro series of San Pedro, Los Cerritos, 

Crawfish George’s and Deadman Island. Found also in the Pleistocene of Barlow’s 
ranch, Ventura, and Twenty-sixth Street, San Diego. The specimen figured is 
from the upper San Pedro series at San Pedro, and is now in the collection of 
Delos Arnold. 

Living.—Santa Barbara to San Diego; Mexico; South America (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro (Arnold). 

Pliocene.—Seven Mile Beach, San Mateo County; San Fernando (Cooper). 

Miocene.—Oregon; Martinez; San Pablo; Griswold’s, San Benito County; 

Foxin’s, Santa Barbara County; Santa Monica (Cooper). 

Superfamily TAPETINE. 

Genus Tapes Megerle. 

Shell oblong, umbones anterior; margins smooth; teeth three in each valve, more or less 
bifid; pallial sinus deep, rounded. 

Tapes litterata Linné is a characteristic species. 



150 CALIFORNIA ACADEMY OF SCIENCES. 

87. Tapes laciniata Carpenter. 

Puate XIV, Fic: 5. 

Tapes laciniata Cpr., Brit. Assn. Rept., 1863, p. 641; Jour. de Conch., Vol. XII, 1865, p. 136. 

KEEP, West Coast Shells, p. 186, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. 

XV, 1892, p. 188. 

Shell large, oval, swollen, thick, but brittle; surface net-like, caused by prominent, thick 

rounded, concentric frills, and numerous rounded, radiating ridges; margin smooth; hinge and 

interior parts as in 7. staminea. 

Dimensions.—Long. 80 mm.; alt. 68 mm.; diam. 56 mm. 

Resembles 7 staminea in outline, but is much larger, heavier, and more 

brittle, and has a much more decided cancellate sculpture. 
Rare in upper San Pedro series at San Pedro, but rather common at Los 

Cerritos in the same horizon. The specimen figured is from the upper San Pedro 
series at Los Cerritos, and is now in the collection of Delos Arnold. 

Living.—Monterey to San Diego (Carpenter). 

San Pedro (Arnold). Pleistocene. 

88. Tapes staminea Conrad 

PuiateE XIV, Fie. 4. 

Venus staminea Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 250, Pl. XIX, fig. 15, 

Tapes staminea Con., CARPENTER, Brit. Assn. Rept., 1863, p. 641; = V. damellifera Con., (Jour. Phil. 

Acad., Vol. VII, 1837; not of Wilkes’ Exped.); = 7. diversum Con.; =T. lineatum 

Con.; = Venus rigida Gv. ( fide Gass, Pal. Cal., Vol. II, p. 97, 1869). CooPEr, 7th 

Ann. Rept. Cal. St. Min., 1888, p. 266. KEEP, West Coast Shells, p. 185, fig. 158, 

1892. WILLIAMSON, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 188. 

Shell of medium size and thickness, suboval, convex; surface sculptured with numerous, crowd- 

ed, rounded, radiating ridges, and concentric lines, which are most prominent on anterior end; nolunule; 

margin sometimes crenulated; hinge narrow; ligament narrow, long; three teeth in each valve; 
posterior two in right valve and middle one in left valve bifid; pallial sinus long, rounded; muscle- 

impressions not sunken. 
Dimensions.—Long. 50 mm.; alt. 42.5 mm.; diam. 30 mm. 

This is a variable species, the shape of the shell and the sculpture varying in 
different individuals. The form above described is the most common in the San 

Pedro beds. Specimens identified by Dr. Dall. 
Rare in the lower San Pedro series at Deadman Island and San Pedro; 

common in the upper San Pedro series at Deadman Island, San Pedro, Los Cerritos, 
Crawfish George’s and Long Beach. The specimen figured is from the upper San 
Pedro series of San Pedro and is now in the collection of Delos Arnold. Found in 
the Pliocene at Pacific Beach and Russ School; and in the Pleistocene at Twenty- 

sixth Street and Spanish Bight, San Diego. 

Living.—Straits of Fuca to Lower California (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; San Diego 
(Arnold). 
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Pliocene.—Santa Rosa; Twelve Mile House, San Mateo County; Kirker’s 
N « 

Pass, Contra Costa County; Monterey; San Fernando (Cooper); San Diego (Arnold). 

Miocene.—West of San Jose; Foxin’s, Santa Barbara County (Cooper). 

89. Tapes tenerrima Carpenter. 

PuatTE XIV, Fic. 6. 

Tapes tenerrima Cpr., Proc. Zool. Soc., 1856, p. 200; (jun.) = Venus rigida GLb., pars. ( fide 

CARPENTER, Brit. Assn. Rept., 1863, p. 641.) Gass, Pal. Cal., Vol. U, p. 97, 1869. 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 267. KerEp, West Coast Shells, 

p- 157, fig, 136, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 188. 

Shell large and thin, oval, convex; surface sculptured by numerous low, sharp, concentric 

frills, and numerous fine, rounded, crowded, radiating lines, these latter lines being almost obsolete 

in some specimens; margin smooth, hinge long and narrow; three teeth in each valve, the anterior 

two in the right valve and the middle one in the left valve prominently bifid; pallial sinus very deep 
and rounded; no lunule. 

Dimensions.—Long. 86 mm.; alt. 63.5 mm.; diam. 34 mm. 

This is the largest and finest Zapes found in these deposits, and is easily 
distinguishable by its large, thin, shallow shell and regular, oval outline. Specimens 

identified by Dr. Dall. 
Rather rare in the upper San Pedro series of San Pedro, Los Cerritos, Crawfish 

George’s and Deadman Island. The specimen figured is from the upper San Pedro 
series at San Pedro, and is now in the collection of Delos Arnold. Found also in the 

Pleistocene at Barlow’s ranch, Ventura, and at Spanish Bight, San Diego. 

Living.—Straits of Fuca to San Diego (Cooper). 

Pleistocene.—Santa Barbara (Cooper): San Pedro; San Diego; Ventura 

(Arnold). 

Pliocene. Santa Barbara (Cooper). 

Genus Saxidomus Conrad. 

Shell transversely oval, inequilateral, solid, ventricose; without lunule; umbones tumid; 

* teeth three or four, inequal, narrow, the central bifid; ligament very thick, elongated; muscular 

impressions oval or rounded, nearly equal; pallial sinus large, elongated, horizontal. 

Type, Saxidomus nuttallii (Con.). 

go. Saxidomus aratus Gould. 

Saxidomus aratus GLb., Otia Conch., p. 168, 1862. CARPENTER, Brit. Assn. Rept., 1863, p. 641. 

Keep, West Coast Shells, p. 183, 1892. WuitLiamson, Proc. U. S. Nat. Mus., Vol. 

XV, 1892, p. 188. 

Tapes gracilis GLD., Pac. R. R. Rept., Vol. V., p. 333, Pl. XIX, fig. 20, 1853. 

Saxidomus gracilis, Gup., =Venus maxima Pui. (fide Gasp, Pal. Cal., Vol. II, 1869, p. 98). 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 263. 



152 CALIFORNIA ACADEMY OF SCIENCES. 

Shell large, transversely elliptical, equivalve, inequilateral, convex, thick; umbones turned, 

anterior to middle; anterior end evenly rounded; posterior end much more produced, having a slight 

tendency toward biangulation; surface sculptured with strong, elevated concentric lines, which in the 

adult often have the prominence of concentric lamina; ligamental area external, wide, long, strong; 

cardinal teeth four, anterior one long and narrow; pallial sinus long, rather narrow, rounded extremity 

near middle of shell and impressed against the posterior adductor scar. 

Dimensions.—Long. 89 mm.; alt. 62 mm.; diam. 44 mm.; umbo to anterior extremity 

30 mim.; to posterior extre mity 59 mm. 

Specimens identified by Dr. Dall. 

Rare in the lower San Pedro series of Deadman Island; common in the upper 

San Pedro series at Deadman Island, Crawfish George’s, Los Cerritos and San Pedro. 

Found also in the Pleistocene at Barlow’s ranch, Ventura, and at Twenty-sixth Street, 

San Diego. 

Living.—Baulines Bay to San Diego (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; Blakeley, 

near Seattle, Washington (Arnold): San Diego; Ventura (Arnold). 

Pliocene.—Kirker’s Pass, Contra Costa County; Twelve Mile House, San 

Mateo County; Santa Barbara, San Fernando (Cooper). 

Miocene.—Martinez; Walnut Creek, Contra Costa County; Santa Cruz; Santa 

Inez, Santa Barbara County; Santa Monica (Cooper). 

Subfamily GEMMIN A, 

Genus Psephis Carpenter. 

Shell thin, rounded or quadrangular, somewhat inflated; pallial sinus small; three elongated, 

thin, cardinal teeth in each valve. 

Psephis lordi (Baird) is a characteristic species. 

gi. Psephis salmonea Carpenter. 

Psephis salmonea Cpr., Brit. Assn. Rept. 1863, p. 641. Cooper, 7th Ann. Rept. Cal. St. Min., 

1888, p. 261. 

Shell very small, ovate trigonal, inequilateral; posterior end evenly rounded; posterior 

dorsal margin rounded; in other ways resembles P. ¢aztilla. 

Dimensions.—Long. 5 mm.; alt. 4 mm.; diam. 2.5 mm. 

Distinguishable from P. tantilla by smaller size and less trigonal outline. 

Specimens examined showed no coloration. 

Rare in the lower San Pedro series at Deadman Island and San Pedro. 

Found also in the Pliocene at Packard’s Hill, and in the Pleistocene at the bath- 

house, Santa Barbara. 

Living.—Catalina Island (Cooper; Arnold): 10 fathoms (Arnold, 1901). 

Pleistocene.—Santa Barbara (Cooper): San Pedro; Santa Barbara (Arnold). 

Phocene.-—Santa Barbara (Arnold). 
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g2. Psephis tantilla Gould. 

Puate XID, Fig. 5. 

Venus tantillus GLp., Bost. Jour. Nat. Hist., Vol. VI, 1853, p. 906, Pl. XV, fig. ro. 

Trigonia tantilla GLp., CARPENTER, Proc. Zool. Soc., 1856, p. 201. 

Psephis tantilla Gup., CARPENTER, Brit. Assn. Rept., 1863, p. 640; = Venus rysonia Gasp (fide 
Gass. Pal. Cal., Vol. II, p. 96, 1869). Cooper, 7th Ann. Rept. Cal. St. Min., 1888, 

p. 261. Keep, West Coast Shells, p. 186, 1892. WILLIAMSON, Proc. U.S. Nat. Mus., 

Vol. XV, 1892, p. 188. 

Shell small, ovate-trigonal, inequilateral; beaks acute, slightly anterior to center; surface 

smooth or faintly waved with distant, concentric furrows; the dorsal margins are nearly straight, and 

meet at the apex in a right angle, but the posterior side is a fourth longer than the anterior; the 

anterior basal angle is well rounded, while the posterior is acute; basal margin gently curved; hinge 
area short, wide; three prominent, elongated cardinal teeth in each valve. 

Dimensions.—Long. 10 mm.; alt. 8 mm.; diam. 4.9 mm. 

Somewhat resembles a very small Z%vela crassatelloides. Some show original 

purple spot on posterior end. Specimens identified by Dr. Dall. 
Rather common in the lower San Pedro series at Deadman Island and San 

Pedro; rarer in the upper San Pedro series at Deadman Island, Los Cerritos, and 

San Pedro. The specimen figured is from the lower San Pedro series at Deadman 
Island and is now in the collection of Delos Arnold. 

Living.—Straits of Fuca to Catalina Island (Cooper). 

Pleistocene—Santa Barbara (Cooper): San Pedro (Arnold). 

Family XXVIII. COOPERELLIDA. 

Genus Cooperella Curpenter. 

Shell small, thin, smooth, or concentrically striate or undulate, equivalve, nearly equilateral, 

with entire margins; ligament long; resilium short; hinge plate narrow, carrying two right and three 
left subumbonal, divaricating, short cardinal teeth; laterals none; pallial line narrow, with an 

ample sinus. 

Type, Qdalia subdiaphana (Carpenter). 

93. Cooperella subdiaphana Carpenter. 

Puate XIII, Fie. 1. 

G:dalia subdiaphana Crr., Brit. Assn. Rept., 1863, p. 639; Jour. de Conch., Vol.. XII, 1865, p. 134- 

Gdalina subdiaphana Crr., Proc. Cal. Acad. Sci., Vol. III, 1866, p, 208. 

Cooperella subdiaphana Cer., DALL, Trans. Wagner Inst. Sci., Vol. III, Part 5, 1g00, p. 1062. 

Shell small, subquadrangular, subequilateral, convex, very thin and fragile; posterior extremity 
evenly rounded; anterior extremity rounded near base; surface smooth except for incremental lines; 

beaks slightly raised, sharp, prominent; two narrow, tall, sharp, bifid teeth im left valve, three in 

right; pallial sinus very large. 

Dimensions. —Long. 12 mm.; alt. 9 mm.; diam. 6 mm. 
(20) January 8, 1903, 
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Externally this species much resembles a Kellia, but may be distinguished by 

the pallial sinus and hinge teeth. Specimens identified by Dr. Dall. 

Two left valves from lower San Pedro series of Deadman Island, one of which 

is figured, and is now in the collection of Delos Arnold. Rather common in the 

Pleistocene at Spanish Bight, San Diego. 

Living.—Vancouver Island to Todos Santos Bay (Dall). 

San Pedro (Dall; Arnold): San Diego (Arnold). Pleistocene. 

Family XXIX. PETRICOLID. 

Genus Petricola Lamarck. 

Shell oval or elongated, thin, tumid, anterior side short; hinge with generally three teeth in 

each valve, the external often obsolete; pallial sinus deep. 

Type, Venus lapicida (Chemn.). 

Section Petricola Lamarck s. s. 

Shell ovate, with a short or moderately wide pallial sinus, the radial sculpture more or less 

divaricate or zigzag. 

Type, Petricola lapicida (Gmel.). 

94. Petricola carditoides Conrad. 

Saxicava carditoides Con., Jour. Acad. Nat. Sci. Phil., Vol. VII, 1837, p. 255, Pl. XX, fig. 8. 

Petricola cardttoides CoNn., Jour. Acad. Nat. Sci. Phil., 1849, p. 213. CARPENTER, Proc. Zool. Soc., 

1856, p. 214; =P. californica Con. =P. cylindracea DESH. =P. arcuata DESH. =P. 

gibba Mivp. (fide CARPENTER, Brit. Assn. Rept., 1863, p. 641). CoopEer, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 258. KEeEp, West Coast Shells, p. 183, 1892. WILLIAM- 

son, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 189. DAL, Trans. Wagner Inst. Sci., 

Vol. III, Part 4, 1898, p. 835; Part 5, rg00, p. 1059. 

Shell of medium size and variable outline, generally oblong-oval, convex, thick; surface 
ornamented with fine, concentric, incremental lines, which sometimes form irregular ridges, and by 

fine, wavy, radiating lines; hinge-area prominent; three cardinal teeth in each valve, the anterior one 

smallest; margin smooth. 

Dimensions.—Long. 28 mm.; alt. 25 mm.; diam. 16 mm. 

A yariable form which is recognized, however, by its sculpture, prominent 
teeth and thick shell. Often found in holes in the pebbles and boulders comprising 

the conglomerate in this formation. Specimens identified by Dr. Dall. 

Not uncommon in the lower San Pedro series at Deadman Island; and in 

the upper San Pedro series at Deadman Island, Los Cerritos, Crawfish George’s, and 
San Pedro. Found also in the Pleistocene at Spanish Bight, San Diego. 

Living.—Sitka to San Diego (Cooper). 

Pleistocene.—San Pedro to San Diego (Cooper): San Pedro; San Diego 
(Arnold). 
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Section Rupellaria Fleurian. 

Shell inflated and rounded ‘in front, attenuated and more compressed behind; sculpture 

chiefly radial ; stronger anteriorly. 

Type, Petricola lithophaga (Retzius). 

95. Petricola (Rupellaria) lamellifera Conrad. 

Venus lamellifera Con., Jour. Phil. Acad. Nat. Sci., Vol. VII, 1837, p. 257, Pl. XIX, fig. 19. 

Venerupts cordieri var. B, Desu., B. M. Catal. Ven., p. 191, No. 1. 
Petricola cordieri DEsH., Rev. Zool. Soc. Cur., 1839, p. 358; Mag. Zool., Pl. XVIII. 

Rupellaria lamellifera CoN., CARPENTER, Proc. Zool. Soc., 1856, p. 214. CARPENTER, Brit. Assn. 

Rept., 1863, p. 641. CoopEr, 7th Ann. Rept. Cal. St. Min., 1888, p. 262. KEEP, 

West Coast Shells, p. 183, fig. 156, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. 

XV, 1892, p. 184. 

Shell of medium size, convex, equivalve, inequilateral, thick; beaks anterior to middle, 
marginal, not much elevated, turned slightly forward ; anterior extremity evenly rounded ; posterior 

extremity widely truncated; surface sculptured by ten or twelve lamelliform, concentric, slightly 

reflected ribs, and rather faint radiating sulcations; lunule indistinct, sculptured; ligament rather short; 

hinge strong, with two bifid and one single tooth in each valve; pallial sinus deep, narrow, pointed; 

muscle-impressions distinct, oval. 
Dimensions —Long. 26 mm.; alt. 21.5 mm.; diam. 16 mm. 

This species resembles Petricola carditoides, but is distinguishable by the 

prominent concentric lamellar frills. Like P. carditoides this shell bores in the 

rocks; and all of the specimens obtained were broken from the shale pebbles in 

the upper San Pedro gravels of Deadman Island. 

Living.—Farallon Islands to San Diego (Cooper). 

Pleistocene.—Santa Barbara (Cooper): San Pedro (Arnold). 

Section Petricolaria Stoliczka. 

Shell elongated, pholadiform, thin; hinge-teeth protracted, slender; pallial sinus deep. 

Type, Petricola pholadiformis (Lane). 

96. Petricola (Petricolaria) denticulata Sowerby. 

Petricola denticulata Spy., Thes. Conchyliorum (?). 

Petricola pedroana Con., Pac. R. R. Rept., Vol. V, p. 324, Pl. III, fig. 24, 1856. Gasp, Pal. Calz 

Vol. II, p. 119, 1869. 

Petricola denticulata Sny., CARPENTER, Brit. Assn. Rept., 1856, pp. 244, 297. 

Gypricardia pedroana Con., CooreR, Bull. No. 4, Cal. St. Min. Bureau, 1894, p. 25. 

Shell small, elongate-oval, convex, thin; surface sculptured by fine, concentric, incremental 

lines, and numerous, undulating, radiating ridges, which are most prominent on the anterior portion 

of the shell; anterior end short and rounded; teeth small; pallial sinus deep. 

Dimensions.—Long. 20 mm.; alt. 12 mm.; diam. 10 mm. 
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Distinguishable from P. carditoides by its smaller size, narrower form, thinner 

shell, and coarser sculpture. Specimens of this same species in the State Museum 
collection at the University of California, Berkeley, are labeled P. cognata Adams. 
Specimens identified by Dr. Dall. 

Rare in the lower San Pedro series at Deadman Island, and the upper San 
Pedro series at Los Cerritos and San Pedro. 

Living.—Mazatlan to Peru (Carpenter). 

Pleistocene.—San Pedro (Arnold; Blake.) 

Pliocene (?).—Los Angeles City (Williamson). 

g7. Petricola (Petricolaria) cognata C. B. Adams. 

Petricola cognata C. B. Aps., Cat. Panama Shells; Ann. N. Y. Lyc. Nat. Hist., Vol. V, 1852, 

p. 510. Cpr., Brit. Assn. Rept., 1856, p. 363; Proc. Zool. Soc., 1863, p. 367. 

Shell of medium size, much elongated, transverse, convex, thin, equivalve; beaks small, near 

anterior extremity, turned forward, slightly elevated; anterior extremity short, evenly, pointedly 

rounded; posterior extremity long, evenly, pointedly rounded; surface of shell, anterior to a line 

running obliquely backwards from the beaks, sculptured by ten or eleven prominent, narrow, 

squamosely spined, radiating ridges; surface posterior to this line ornamented by finer radiating lines; 

rather prominent incremental lines over the whole surface; hinge of left valve consists of a curved, 

saddle-shaped process of two teeth, one of which is bifid; hinge of right valve smaller and straighter 

with less prominent division of teeth. 
Dimensions.—Long. 36 mm.; alt. 10.5 mm.; diam. 10 mm.; beaks to anterior extremity 

6 mm.; to posterior extremity 30 mm. 

The line of demarkation between the fine and prominent radiating sculpture 
in this species is not marked asin the Pholadidw. Distinguishable from P. denticulata 
by more prominent sculpture anteriorly, longer shell, more prominent hinge-teeth and 

more anterior beaks. /. cognata is close to the Atlantic P. pholadiformis. Some 
authorities, notably Carpenter, unite the two forms. 

Rare in the upper San Pedro series at the lumber yard at San Pedro and 
at Deadman Island. 

Living.—San Pedro to Panama (Dall, mss.). 

Pleistocene.-—San Pedro (Arnold). 

Superfamily TELLINACEA. 

family XXX. TELLINIDA. 

Genus Tellina Linné. 

Subgenus Merella Fischer. 

Shell small, compressed, hardly folded, acute behind, rounded in front, with feeble, concentric 

sculpture; left laterals obsolete; no interior radii; the sinus long, coalescent with the pallial 

line below. 

Type, Zellina donacina (Linné). 
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98. Tellina (Merella) salmonea Curpenter. 

Puate XIII, Fie. 7. 

Mera salmonea Cpr., Brit. Assn. Rept., 1863, p. 639; Ann. & Mag. Nat. Hist., 3rd Ser., Vol. IV, 

1864, p. 423. KEEP, West Coast Shells, p. 196, 1892. 

Shell small, suboval, convex, equivalve, inequilateral, thin; umbones anterior to center, 

small, sharp; anterior extremity short, rounded; posterior dorsal margin straight; posterior extremity 

acutely rounded; ventral margin evenly arcuate; surface glossy, ornamented with fine, concentric, 
incremental lines, and obsolete radiating scratches; cardinal tooth small, bifid; no lateral teeth; 

pallial sinus long, broad; one faint, internal, submarginal, posterior, radiating ridge. 

Dimensions —Long. 11 mm.; alt. 8 mm.; diam 4.2 mm.; umbo to anterior extremity 3 mm.; 

to posterior extremity 8 mm. 

Resembles Donax, but is much thinner, more evenly rounded anteriorly, 
has no lateral teeth, and is not crenulated on the interior of the margin. Specimen 
identified by Dr. Dall. 

Not uncommon in the lower San Pedro series at Deadman Island, whence the 

specimen figured came. This specimen is now in the collection of Delos Arnold. 

Living.—Vancouver to Monterey (Carpenter). 

Pleistocene.—San Pedro (Arnold). 

Subgenus Angulus Megerle. 

Shells elongated, generally small, compressed, with the posterior end angularly pointed and 

not twisted; the surface smooth or with fine concentric sculpture; nymphs short and prominent, the 
ligament short; hinge with a single adjacent lateral well developed in the right valve anteriorly; 

internally a thickened ray passes from the umbo just behind the anterior adductor scars, and one or 
two narrower similar rays in front of the posterior adductors; sinus largely coalescent with the pallial 

line below. 

Type, Zellina lanceolata Linné. 

g9. Tellina (Angulus) buttoni Dall. 

Prate XVI, Fics. 1 anp 2. 

Tellina (Oudardia) buttoni DALL, Trans. Wagner Inst. Sci., Vol. III, Part 5, 1900, p. 1036, 

Pl. XLVII, fig. 18. 

Angulus modestus of California collectors (not of CARPENTER). 

Tellina (Angulus) var. obtusus Cpr. (not Tellina obtusa SOWERBY. ) 
? Tellina pedroana Con., Pac. R. R. Rept., Vol. V, p. 323, PI. III, fig. 17, 1855. 

? Macoma pedroana Con., GAB, Pal. Cal., Vol. II, pp. 94, 124, 1869. Cooper, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 248. 

Shell small, oblong, subtriangular, compressed, thin; umbones slightly posterior to center; 

anterior dorsal margin evenly arcuate; anterior extremity quite acutely rounded, produced furthest 

near base; ventral line subrectilinear; posterior extremity cuneiform, abruptly truncated at end near 

base; surface sculptured by fine, concentric, incremental lines; one prominent cardinal tooth in each 

valve; one sharp, anterior lateral tooth in right valve; pallial sinus large, does not quite reach to 

anterior muscle-impression; anterior, radiating callus passes from umbo just posterior to the anterior 

muscle-impression. 
Dimensions.—Long. 18 mm.; alt. 10.5 mm.; diam. 4 mm.; umbo to anterior extremity 

II mm.; to posterior extremity 7 mm. 
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A note accompanying one of these specimens says, “7edlina striata Hanley. 
This specimen was identified by Dr. Dall.’ Upon further examination Dr. Dall 
pronounced them to be Angulus buttoni. 

Found in lower San Pedro series of Deadman Island and San Pedro blufis; 

and in the upper San Pedro series of Deadman Island, San Pedro, Crawfish George’s, 

and Los Cerritos. Found also in the Pleistocene at Barlow’s ranch, Ventura. . The 

specimen figured is from the upper San Pedro series at San Pedro, and is now in 

the collection of Delos Arnold. 

Living.—West Coast. 

Pleistocene.—San Pedro; Ventura (Arnold). 

100. Tellina (Angulus) bodegensis Hinds. 

PiatE XV, Fic. 8. 

Tellina bodegensis Hps., Voy. Sulphur, p. 67, Pl. XXI, fig. 2, 1844. CARPENTER, Brit. Assn. 

Rept., 1863, p. 639; =7: emacerata Con. (fide Gasp, Pal. Cal., Vol. II, p. 92, 1869). 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 267. KEEP, West Coast Shells, p. 197, 

fig. 169, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 185. DALL, 

Trans. Wagner Inst. Sci., Vol. III, Part 5, 1g00, p. 1029. 

Shell of medium size, elongated, narrow-ovate, rather thick; umbones posterior to center 

and pointing posteriorly; anterior portion of shell evenly rounded, the dorsal and ventral lines being 

nearly parallel; posterior dorsal margin depressed back of umbo, running off quite obliquely to a line 

which truncates the posterior end near the base; basal posterior angle nearly a right angle; basal 

line nearly straight; a prominent bifid cardinal tooth on each valve; pallial sinus long and narrow; 
generally thickened anteriorly. 

Dimensions.—Long. 48 mm.; alt. 25 mm.; diam. 12 mm.; umbo to anterior extremity 

27 mm.; to posterior extremity 21 mm. 

Specimen identified by Dr. Dall. 
Common in the upper San Pedro series at San Pedro, Los Cerritos, Crawfish 

George’s, Deadman Island, and Long Beach; rarer in the lower San Pedro series at 

Deadman Island and San Pedro. Found also in the Pleistocene at Spanish Bight, 

San Diego. The specimen figured is from the upper San Pedro series at San Pedro, 

and is now in the collection of Delos Arnold. 

Living.—Straits of Fuca to San Diego; Japan (Cooper). 

Pleistocene—San Pedro to San Diego (Cooper): San Pedro; San Diego 
(Arnold). 

Miocene. Oregon; Walnut Creek, Contra Costa County (Cooper). 

tor. Tellina (Angulus) ide Dall. 

PLATE XV, Fia. 7. 

Tellina ide DALL, Proc. U. S. Nat. Mus., Vol. XIV, 1891, p. 183, Pl. VI., fig. 3; Pl. VII, figs. 

1,4. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 185. Cooper, Bull. 

No. 4, Cal. St. Min. Bureau, Part 3, 1894, p. 32. 

Tellinella, COOPER, No. 63, Geol. Cat., 1867. 
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Shell of medium size, ovate-triangular, moderately elongate, compressed, thin; beaks sub- 

central, small, pointed, prominent; anterior extremity evenly rounded; posterior dorsal slope steeper, 

rectilinear, obliquely truncate at its termination; ventral margin moderately incurved at flexure, 

which is narrow, but well marked, and extends out into a prominent beak at the extremity of the 

shell; a prominent, narrow, submarginal, flexural ridge extends from beak to posterior extremity; 

surface sculptured with numerous, regular, sharp, elevated, concentric, incremental lines; hinge area 

broad and strong; one prominent cardinal tooth in each valve, which is bifid in right valve; one 

anterior lateral in right valve; ligamental area prominent, long; pallial sinus very large, extending 

nearly to anterior adductor scar. 
Dimenstons.—Long. 62 mm.; alt. 37 mm.; diam. 10 mm. 

Distinguishable from 7’. bodegensis by larger, broader shell, more central, less 
curved beaks, much more prominent flexural ridge, posterior beak and incurved base 
line, much stronger, broader hinge, and much larger pallial sinus. Distinguishable 
from 7’. rubescens by more extended, beaked posterior extremity, flexural ridge, 
straight beaks, and much stronger hinge, especially in the ligamental area. Speci- 

mens identified by Dr. Dall. 
One valve found in the upper San Pedro series at Los Cerritos, which ‘is 

figured herewith, is now in the collection of Delos Arnold. 

Living.—Catalina Island, 16 to 38 fathoms, young (Dall): San Pedro Bay; 

Long Beach (Shephard). 

Pleistocene-—San Pedro (Arnold). 

102. Tellina (Angulus) rubescens Hanley. 

Prare XV, Fic. 9. 

Tellina rubescens HANL., CARPENTER, Brit. Assn. Rept., 1856, p. 302. 

Shell of medium size, ovate-triangular, compressed, thin; beaks posterior, small, sharp, 

turned toward the rear; anterior dorsal margin evenly but slightly arcuate to near extremity, where 
it turns off quite abruptly, giving an evenly rounded end, which is most produced below the middle; 

posterior dorsal slope steeper, rectilinear; posterior extremity truncated, with a rounded right angle 

at base; basal margin nearly rectilinear from posterior angle to within one-third length of shell from 
anterior end; a prominent angular ridge extends from beak to posterior basal angle; surface sculp- 

tured by regular alternating concentric bands and distinct sulcations; sculpture less regular posterior 

to angular ridge; hinge-area small; right valve with two cardinal teeth, posterior one bifid; one 

posterior lateral tooth at lower end of ligamental area in right valve; pallial sinus large, arcuate 

upwards near middle and extending nearly to anterior adductor scar. 
Dimensions —Long. 43 mm.; alt. 26 mm.; diam. 10 mm.; beak to anterior extremity 

23 mm.; to posterior extremity 20 mm. 

Distinguishable from 7’. bodegensis by much broader shell, less oblique trunca- 

tions, greater convexity, more regular and coarser sculpture, stronger hinge, posterior 

lateral tooth, and much larger pallial sinus, which extends almost to anterior adduc- 

tor. Distinguishable from 7. ide by less produced and unflexed posterior portion, 

basal posterior angle, and rectilinear ventral margin, weaker hinge, and posteriorly 

bent beaks. This species seems to lie between 7’. idw and 7’. bodegensis in many 

respects, having the large sinus of the one and the general, though much broader, 

outline of the other. Specimen identified by Dr. Dall. 



160 CALIFORNIA ACADEMY OF SCIENCES. 

Rare in upper San Pedro series of San Pedro; one perfect right valve, which 
is figured, is now in the collection of Delos Arnold. 

Living.—Panama; Central America (Carpenter). 

Pleistocene.—-San Pedro (Arnold). 

Genus Metis H. & A. Adams. 

Shell slightly inequivalve, suborbicular, compressed; valve sillonated; posterior flexuosity 

submedian; no lateral teeth. 

Tellina meyeri Phil. is a characteristic species. 

103. Metis alta Conrad. 

Tellina alta CoN., Jour. Phil. Acad. Nat. Sci., Vol. VII, 1837, p. 258; (not 7: alta Con., Foss. Tert. 

Form., Vol. I, No. 4, p. 41, 1833. HHANLEY, Thes. Conch:, Vol. I, p. 332, Pl. LXII, 

fig. 200, 1847. 

Lutricola alta CON., CARPENTER, Brit. Assn. Rept., 1863, p. 639; —Arcopagia medialis Con. (fide 
Gasp, Pal. Cal., Vol. II, p. 92, 1869). CooprerR, 7th Ann. Rept. Cal. St. Min., 1888, 

p- 247. Keep, West Coast Shells, p. 197, 1892. WuILLIAmson, Proc. U.S. Nat. Mus., 

Vol. XV, 1892, p. 186. 

Metis alta CoN., = Scrobicularia biangulata Cpr. (fide DaLL, Trans. Wagner Inst. Sci., Vol. III, 

Part 5, 1900, p. 1044). 

Shell large, suboval, approaching to subcircular, ventricose, of medium thickness; beaks 

central; anterior extremity obtusely rounded; posterior side of the deeper valve biangulated; the 
opposite valve with an angular groove; surface sculptured by numerous prominent lines of growth 
and by numerous minute, radiating lines; cartilage-pit more vertical than oblique; muscle- 
impressions large. 

Dimensions.—Long. 75 mm.; alt. 65 mm.; diam. 40 mm. 

Resembles a large, rounded, ventricose Macoma. Specimens identified by 
Dr. Dall. 

Common in upper San Pedro series of San Pedro, and exceedingly so in the 

Pleistocene of Los Cerritos, where they occur in beautifully preserved pairs. A few 
specimens found in the upper San Pedro series at Deadman Island and Crawfish 
George’s; and in the lower San Pedro series at Deadman Island. Found in the 

Pliocene at Pacific Beach, and in the Pleistocene at Spanish Bight, San Diego. 

Living.—Santa Barbara to San Diego (Cooper). 

Pleistocene.—San Pedro (Cooper; Arnold): San Diego (Arnold). 

Pliocene.—Santa Barbara (Cooper): San Fernando (Cooper; Arnold): San 
Diego (Arnold). 

Miocene.—Monterey; El Toro Ranch, Monterey County (Cooper). 

Genus Macoma Leach. 

Shell without lateral teeth, usually subtrigonal and with a marked posterior flexure; the 

surface feebly sculptured concentrically, or smooth; the siphons naked. 

Type, J. tenera Leach. 
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Subgenus Macoma s. s. 

Shell subtrigonal, the periostracum conspicuous; usually colorless, or, if colored, without 
color pattern; flexure well marked; the pallial sinus coalescent with the pallial line below, and often 

discrepant in the two valves; inhabiting the cooler seas, and especially boreal waters. 

104. Macoma calcarea (imelin. 

Piate XVI, Fic. 2. 

Tellina calcarea, teste ovata, etc., CHEM., Conch. Cab., Vol. VI, p. 140, Pl. XIII, fig. 136, 1782. 

Tellina calcarea, GMELIN, Syst. Nat., Ed. VI, p. 3236, No. 38, 1792. 

Macoma calcarea CHEM. = Sanguinolaria californica Con. =Tellina pedroana Con. =Tellina 

tenera LEACH (ide Gasp, Pal. Cal., Vol. II, p. 124, 1869). Cooper, 7th Ann. Rept. 

Cal. St. Min., 1888, p. 248. 
Macoma calcarea GMELIN. = Tellina lata GMELIN. = Tellina subulosa SPENGLER. = Macoma tenera 

LEACH = Tellina proxima (BROWN) Spy. = Te/lina sordida CoUTHOUY. = Sanguino- 

laria sordida Gu. (fide DALL, Trans. Wagner Inst. Sci., Vol. III, Part 5, tgoo). 

Shell of medium size, suboval, slightly convex, inequilateral, thin; anterior end shorter than 

posterior, with fold running from apex to lower anterior extremity, which is biangular; anterior dorsal 

margin straight; anterior end evenly rounded; beaks anterior to middle, small, inconspicuous; 

surface sculptured by fine incremental lines; two cardinal teeth on left valve, anterior one bifid; pallial 

sinus large. 
Dimensions.—Long. 18.2 mm.; beak to anterior extremity 8.2 mm.; to posterior extremity 

10 mm.; alt. 13.5 mm.; diam. 5.2 mm. 

This species is distinguishable from J/. yoldiformis by its more prominent fold 
and much broader form; distinguished from others of this genus found in these 
deposits by having the anterior (folded and angular) end shorter than the posterior 
end. Specimens identified by Dr. Dall. Specimens of this species are labeled “J. 
expansa”’ in the State Museum Collection, at the University of California, at Berkeley. 

Several specimens from the lower San Pedro series and Pliocene of Deadman 
Island. The specimen figured is from the lower San Pedro series at Deadman 
Island, and is now in the collection of Delos Arnold. 

Living.—Aretie and boreal seas, south on Atlantic Coast to Long Island 

Sound, on Pacific Coast to Oregon and Northern Japan (Dall). 

Pleistocene—Seandinavia; Scotland; Greenland; Siberia; Alaska (Dall): San 

Pedro (Arnold). 

Pliocene.—San Pedro (Arnold). 

105. Macoma indentata Carpenter. 

Puate XVI, Fie. 1. 

Macoma indentata Crx., Brit. Assn. Rept., 1863, p. 639. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, 

p. 248. Kerrp, West Coast Shells, p. 195, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., 

Vol. XV, 1892, p. 185. DALL, Trans. Wagner Inst. Sci., Vol. III, Part 5, 1900, p. 1052. 

Shell of medium size, rather narrow, suboval, compressed, thin; umbones slightly posterior 

to center; anterior end long and evenly rounded; posterior dorsal line straight; ventral line near 
(21) : January 9, 1903, 
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posterior end indented, the posterior extremity being much projected and sharply rounded; fold very 

prominent; ligamental area short, scooped out. 

Dimensions.—Long. 50 mm.; alt. 32 mm.; diam. 14 mm.; umbo to anterior exremity 

28 mm.; to posterior extremity 22 mm. 

Resembles M. nasuta and M. kelseyi, but is distinguishable by its smaller 
shell, posterior umbones, indentation in ventral margin, more prominent fold and 
more prominently projected posterior extremity. Specimen identified by Dr. Dall. 

Rare in the upper San Pedro series at Los Cerritos and San Pedro. Found 
in the Pleistocene at Spanish Bight, San Diego. The specimen figured is from the 
upper San Pedro series at Los Cerritos, and is now in the collection of Delos Arnold. 

Living.—Monterey to San Diego (Cooper). 

Pleistocene.—San Pedro (Arnold): San Diego (Cooper; Arnold). 

Miocene.—E1 Toro Ranch, Monterey County; Griswold’s, San Benito County 
(Cooper). 

106. Macoma inquinata Deshayes. 

PLATE XVI, Fie. 4. 

Tellina inguinata DESH., Proc. Zool. Soc., 1854, p. 357. 

Macoma inguinata DESH., CARPENTER, Brit. Assn. Rept., 1863, p. 689. Gass, Pal. Cal., Vol. II, 

Pp- 93, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 248. KEEP, West Coast 
Shells, p. 195, 1892. Dau, Trans. Wagner Inst. Sci., Vol. III, Part 5, 1900, p. 1053. 

Shell of medium size, suboval, convex, thin, equivalve; umbones subcentral; anterior end 

dilated, rather prominently so in front of umbo of right valve; posterior end evenly arcuate from 
umbo and acutely rounded at posterior end about half way between dorsal and ventral margins; 

ligament of medium length, not prominent; two small cardinal teeth in each valve; pallial sinus does 

not reach anterior muscle-impression in the left valve. 

Dimensions.—Long. 35 mm.; alt. 27 mm.; diam. 15 mm.; umbo to anterior extremity 

16 mm.; to posterior extremity Ig mm. 

Distinguishable by medium size, short, equally convex valves, very faint or 

obsolete fold; evenly, acutely rounded, rather than truncated, posterior extremity, 

and disconnection of pallial sinus and anterior muscle-impression. Specimen identi- 
fied by Dr. Dall. 

Not uncommon in the Pliocene at Deadman Island, the lower San Pedro 

series at Deadman Island, and the upper San Pedro series at Deadman Island, San 

Pedro, Los Cerritos, and Crawfish George’s. Found also in the Pleistocene at 

Twenty-sixth Street, San Diego. 

The specimen figured is from the upper San Pedro series at San Pedro, and 
is now in the collection of Delos Arnold. 

Living.— Alaska to San Diego (Cooper). 

Pleistocene.—Monterey to San Diego (Cooper): San Pedro; San Diego 
(Arnold). 

Phocene.—Twelve Mile House; San Fernando (Cooper). 
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107. Macoma nasuta Conrad. 

Piate XVI, Fia. 3. 

Tellina nasuta Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 258. 

Macoma nasuta Con. = M. tersa Giv., ( fide CARPENTER, Brit. Assn. Rept., 1863, p. 639). GaABB, 

Pal. Cal., Vol. II, p. 93, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 248. 

Keep, West Coast Shells, p. 194, fig. 165, 1892. WILLIAMSON, Proc. U. S. Nat. 

Mus., Vol. XV, 1892, p. 185. DAwL, Trans. Wagner Inst. Sci., Vol. III, Part 5, 1900, 

Pp. 1053. 

Shell of medium size, ovate, compressed, thin; anterior side dilated; posterior side cunei- 

form, extremity truncated much above the line of the base; posterior dorsal margin straight to angle 

where it joins line of truncation; fold carinated on the right valve; umbones slightly anterior to 

center, slightly prominent; two prominent narrow cardinal teeth in each valve; no laterals; ligament 

external, long, straight, narrow; pallial sinus large, expanding interiorly, that of the left valve joining 
anterior muscle-impression at its lower posterior angle. 

Dimensions.—Long. 76 mm.; alt. 54 mm.; diam. 23 mm.; umbo to anterior end 31 mm.; 

to posterior end 45 mm. 

Distinguishable from J/. secta by smaller size, less convex valves, less alti- 
tude, longer, straight posterior margin, and longer, less prominent ligamental callus; 
from M. inguinata by larger, longer shell, less convex valves, less relative altitude, 
straight dorsal margin with truncation posteriorly, and by less central umbones; from 
M. yoldiformis by more cuneiform posterior extremity, long, straight posterior dorsal 
margin, and by having the beaks anterior to center rather than posterior; from 
M. identata by beaks being more anterior, being broader, and by lacking the promi- 

nent folds, indentation of ventral margin, and prominent projection of posterior 

extremity; from J/. kelseyi, which closely resembles it, by broader shell, and more 

oblique truncation of posterior extremity. Specimens identified by Dr. Dall. 
Rather common in the lower San Pedro series at Deadman Island and San 

Pedro, and the upper San Pedro series at Los Cerritos, Long Beach, Crawfish 

George’s, Deadman Island, and San Pedro. The upper San Pedro strata afford 

larger specimens, as a rule, than those found in the lower San Pedro. 

Found also in the Pliocene at Pacific Beach, and in the Pleistocene at Spanish 

Bight and Pacific Beach, San Diego, and in the Pleistocene at Barlow’s ranch, and 

the old ditch, Ventura. 

The specimen figured is from the upper San Pedro series at San Pedro, and 

is now in the collection of Delos Arnold. 

Living —Alaska to San Diego; Kamtschatka (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; San Diego; 

Ventura (Arnold). 

Pliocene.—Eagle Prairie and Danger Creek, Humboldt County; Santa Rosa; 

San Fernando (Cooper): San Diego (Arnold). 

Miocene.—Sunol, Alameda County; Foxin’s, Santa Barbara County (Cooper). 
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108. Macoma nasuta Conrad var. kelseyi Dall. 

Macoma kelseyi DALL, Trans. Wagner Inst. Sci., Vol. III, Part 5, 1900, p. 1052, Pl. XLIX, fig. 7. 

Shell of medium size, elongate-ovate, compressed, thin; posterior extremity cuneiform, 

obliquely truncated» much above ventral margin; umbones nearly central; other characteristics 

same as in AZ, nasuta. 
Dimensions.—Long. 70 mm.; alt. 45 mm.; diam. 18 mm.; umbo to anterior end 31 mm.; to 

posterior end 39 mm. 

Distinguishable from other species by same characteristics that distinguish 
M.nasuta; distinguished from M. nasuta by narrower, flatter shell, and more oblique 

truncation of posterior end. Specimens identified by Dr. Dall. 

Rare in the upper San Pedro series at San Pedro and Los Cerritos. Found 
also in the Pleistocene at Twenty-sixth Street, San Diego. 

Living.—San Diego and south (Dall). 

San Pedro; San Diego (Arnold). Pleistocene. 

109. Macoma secta Conrad. 

Puate XVI, Fic. 5. 

Tellina secta Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 257. HANLey, Thes. Conch., p. 337, 
Pl. LXV, figs. 245, 248, 1847. 

Macoma secta CoN., CARPENTER, Brit. Assn. Rept., 1863, p. 639. H. & A. ApAms, Gen. Rec. 

Moll., p. 401, 1858. = TZellina ligamentina DEsH. (fide Gass, Pal. Cal., Vol. II, p. 73, 

1869). Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 249. KrEp, West Coast Shells, 

p. IgI, fig. 163, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 185. 

Macoma ( Rexitherus) secta CON. = var. edulis (NUTT. mss.) Cpr. (fide DALL, Trans. Wagner Inst. 
Sci., Vol. III, Part 5, 1g00, p. 1053). 

Shell large, suboval, slightly ventricose, rather thin; umbones subcentral, evenly rounded 

anteriorly; posterior end truncated obliquely much above the base line; posterior dorsal margins 
short, straight, sloping off quite steeply to angle where it meets line of truncation; fold prominent ; 

surface sculptured by lines of growth; two cardinal teeth in each valve; ligament short, thick, inserted 
on an elongated, oblique, rib-like callus; margin beneath the gape appearing as if cut or broken; 

pallial sinus large, expanded within, not reaching to anterior muscle-impression. 
Dimensions.—Long. 82 mm.; alt. 65 mm.; diam. 24 mm. 

Distinguishable by large size, broad shell, subcentral umbones, equal convexity 
of valves, and the prominent short ligamental callus. Resembles a JMactra somewhat 
in outline. Specimens identified by Dr. Dall. 

Found in the lower San Pedro series at Deadman Island and San Pedro; and 

in the upper San Pedro series at Deadman Island, Los Cerritos, Crawfish George’s, 

San Pedro, and Long Beach. Found also in the Pleistocene at Spanish Bight, 
San Diego. The specimen figured is from the upper San Pedro series at San Pedro, 

and is now in the collection of Delos Arnold. 

Living.—Bodega Bay to San Diego; Japan (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; San Diego 
(Arnold). 

Pliocene.—Santa Barbara; San Fernando (Cooper). 
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110. Macoma yoldiformis Carpenter. 

Priate XVI, Fic. 6. 

Macoma yoldiformis Cpr., Brit. Assn. Rept. 1863, p. 639. Cooper, 7th Ann. Rept. Cal. St. Min., 

1888, p. 249. DALL, Trans. Wagner Inst. Sci., Vol. III, Part 5, 1900, p. 1053. 

Shell small, subelliptical, compressed, very thin and fragile; umbones slightly posterior to 
center; anterior end evenly rounded, longer than posterior side, which is very faintly folded, biangular 

and more cuneiform; surface smooth, except for very fine incremental lines; ligamental area scooped 
out about one-half length of posterior end; teeth very small. 

Dimensions.—Long. 23 mm.; alt. 13.2 mm.; diam. 6mm.; umbo to anterior extremity 
13 mm.; to posterior extremity 10 mm. 

This species is distinguishable from other members of the genus by its small 
size, subelliptical form, very thin, smooth shell, posterior umbones and faint fold; 
distinguishable from Tedlina bodegensis by less cuneiform posterior end and smaller 
size. Specimens identified by Dr. Dall. 

Rare in the lower San Pedro series at Deadman Island. Rather common in 
the Pleistocene at Spanish Bight, San Diego. The specimen figured is from this 
locality, and is now in the collection of Delos Arnold. 

Living.—Straits of Fuca to San Pedro (Cooper). 

Pleistocene.-—Santa Barbara (Cooper): San Pedro; San Diego (Arnold). 

Family XXXI. SEMELIDA. 

Genus Semele Schumacher. 

Shell rounded, subequilateral, beaks turned forwards; posterior side slightly folded; hinge 

teeth two in right valve and two in left; laterals elongated, distinct in the right valve; external 

ligament short, cartilage internal, long, oblique; pallial sinus deep, rounded. 

Type, Zellina reticulata Spengler. 

1z1. Semele decisa Conrad. 

Amphidesma decisa Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 234, Pl. XIX, fig. 2. 

Semele decisa CON., CARPENTER, Proc. Zool. Soc., 1856, p. 213. CARPENTER, Brit. Assn. Rept., 

1863, p. 640. Gabe, Pal. Cal., Vol. II, p. 94, 1869. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p. 264. KEEP, West Coast Shells, p. 190, 1892. WILLIAMSON, Proc. 

U.S. Nat. Mus., Vol. XV, 1892, p. 186. DAL, Trans.. Wagner Inst. Sci., Vol. III, 

Part 5, 1900, p. 995. 

Shell rounded, subequilateral, thick; beaks elevated, turned forward; posterior side shorter 

than the anterior, direct, biangulated; fold distinct; anterior end evenly rounded; anterior dorsal 
margin slightly depressed; surface with numerous, thick, concentric, rugose, slightly prominent 

ribs; cartilage-process oblique; cardinal teeth obsolete; lateral teeth distinct; pallial sinus wide 

and shallow. 

Dimensions.—Long. 8.5 mm.; alt. 78 mm.; diam. 34 mm. 

The specimen described is a large one. These shells are often found in 
pairs in these deposits. Specimens identified by Dr. Dall. 
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Rare in the lower San Pedro series at San Pedro; common in the upper San 

Pedro series at Los Cerritos, but rarer in the same horizon at Deadman Island and 

San Pedro. Found also in the Pleistocene at Twenty-sixth Street, San Diego. 

Living.—Santa Barbara to San Diego (Cooper). 

Pleistocene.—San Pedro (Cooper; Arnold): San Diego (Arnold). 

112. Semele pulchra Sowerby. 

PLaTE XV, Fics. 1 AnD la. 

Amphidesma pulchra Spy., Conch., Vol. III, No. 2, fig. 2. 

Semele pulchra Spy., CARPENTER, Brit. Assn. Rept., 1863, p. 640. Gasp, Pal. Cal., Vol. II, p. 94, 

1869. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 264. KEEP, West Coast Shells, 

p- 190, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 186. DALL, 

Trans. Wagner Inst. Sci., Vol. III, Part 5, 1900, p. 995. 

Shell small, oval, thin; beaks turned forward; posterior sides shorter than the anterior, 

slightly biangular; fold not very distinct; anterior dorsal margin slightly convex ; anterior end evenly 

rounded ; surface sculptured with numerous fine, sharp concentric ridges, and fine radiating 

striations; interior as in .S. decésa except more delicate, and cardinal tooth in each valve prominent. 

Dimensions —Long. 22 mm.; alt. 18.2 mm.; diam. 6 mm. 

Distinguishable from S. decisa by smaller, thinner shell, finer concentric 

sculpture and radiating striations. Specimens of the species in the State Museum 
Collection at the University of California, Berkeley, are labeled S. flavescens Gld. 

Specimens identified by Dr. Dall. 
Rather rare in the upper San Pedro series at San Pedro and Los Cerritos. 

Found also in the Pleistocene at Twenty-sixth Street, San Diego. The specimen 
figured is from the upper San Pedro series at San Pedro, and is now in the collection 
of Delos Arnold. 

Living.—Santa Barbara to San Diego; Acapulco to South America (Cooper). 

Pleistocene—San Pedro (Cooper; Arnold): San Diego (Cooper; Arnold). 

113. Semele pulchra Sowerby, montereyi, var. noy. 

PLaTE XV, Fics. 4 anp 4a. 

Shell small, oval, ventricose, thin; beaks quite posterior to middle of shell; anterior dorsal 

margin long, nearly straight; anterior extremity evenly curved; posterior end much shorter than 

anterior, evenly rounded; fold obsolete; cartilage-process deep, oblique; one prominent cardinal 

tooth in each valve; lateral teeth distinct; pallial sinus very large, rounded, expanded interiorly. 
Dimensions —Long. 23 mm.; alt. 17.5 mm.; diam. 11.5 mm. 

Resembles S. pulchra in size, but is much more oval, lacking the angular 

appearance at the beak; the beaks are situated more anteriorly in var. montereyi and 

the shell is much more ventricose. Easily differentiated from the typical S. pulchra. 

Pronounced a new variety of pulchra by Dr. Dall. 

Rare in lower San Pedro series at Deadman Island. 
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The specimen figured is not the type, which is larger, and is in the United 
tates National Museum. The specimen figured came from the lower San Pedro 
eries at Deadman Island, and is now in the collection of Delos Arnold. 

Liwing.—Monterey (Dall). 

Pleistocene—San Pedro (Arnold). 

2 Tn 

Genus Cumingia Sowerby. 

Shell transversely oval, equivalve, rounded in front, subrostrated and slightly gaping behind; 
small, thin, often irregular in form; hinge with a spoon-shaped cartilage-pit, and a small anterior 

cardinal tooth in each valve; two elongated lateral teeth in the right valve, less developed in the left; 
beaks small; surface concentrically ridged; pallial sinus very wide. 

Type, Cumingia mutica Sowerby. g y 

114. Cumingia californica Conrad. 

Cumingia californica Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 234, Pl. XVII, fig. 12. Car- 

PENTER, Brit. Assn. Rept., 1863, p. 640. Gaps, Pal. Cal., Vol. II, 1869, p. 94. 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 238. KEEP, West Coast Shells, p. 196, 

fig. 168, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 186. 

=C. similis A. Ap. (fide Dati, Trans. Wagner Inst. Sci., Vol. III, part 5, 1900, 
p. 1001). 

Shell of medium size, transversely oval, slightly ventricose, thin; umbones small, incon- 

spicuous; anterior margin evenly rounded; posterior sloping from umbo at an angle of about 45 

degrees, straight; posterior end somewhat obliquely truncated; surface sculptured by numerous, 

about equidistant, sharp, narrow, concentric ridges or frills; hinge with a triangular, spoon-shaped 

cartilage-pit and a small anterior cardinal tooth in each valve; two elongated lateral teeth in right 

valve, less developed in the left; pallial sinus very wide, expanded interiorly and deep. 
Dimensions.—Long. 24.5 mm.; alt. 18 mm.; diam. 4.9 mm. 

Resembles Macoma nasuta in general outline, but is easily distinguishable by 
the sharp, concentric ridges. Specimens identified by Dr. Dall. 

Found in the lower San Pedro series at Deadman Island and San Pedro, and 
in the upper San Pedro series at Deadman Island, Crawfish George’s, and San Pedro. 

Living.—Monterey to San Diego; Mazatlan (Cooper): Japan (Stimson). 

Pleistocene.—Santa Barbara; San Diego (Cooper): San Pedro (Arnold). 

Family XXXII. PSAMMOBIID ZS. 

Genus Psammobia (Lumarck) Bowdich. 

Subgenus Psammobia s. s. 

Shell elongated, more or less pointed behind; compressed; somewhat rudely concentrically 

sculptured; the posterior dorsal area frequently sculptured diversely from the disc; the pallial sinus 

elongated and for the most part coalescent below with the pallial line. 

Type, Psummobia feroénsis Gmel. 
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115. Psammobia (Psammobia) edentula Gabb. 

Silequaria edentula GABB, Pal. Cal., Vol. II, p. 53, Pl. XV, fig. 11, 1869. Cooper, 7th Ann. 
Rept. Cal. St. Min., 1888, p. 264. 

Psammobia edentula GABB, DALL, Trans. Wagner Inst. Sci., Vol. III, Part 5, 1900, p. 976. 

Shell large, elongated, subelliptical, flattened, thin; beaks minute, posterior to middle; 
surface marked by distinct lines of growth most prominent near the margin; cardinal margins 

straight, sloping gently toward the ends; anterior end convexly and very obliquely subtruncate 

above, produced and rounded below; posterior end broadly and regularly rounded, a little less 

prominent below than above the middle; basal margin nearly straight; ligamental area long, pro- 

jecting prominently beyond the cardinal line for nearly half the length of the anterior portion of the 
shell; projected area with large groove on outside, flat on inside; two prominent cardinal teeth, 

anterior less prominent and oblique; anterior muscle-impression large, subcircular; posterior smaller, 

subelliptical; pallial sinus deep and wide. 

Dimensions.—Long. 135 mm.; alt. 69 mm.; diam. 13 mm. 

This fine shell was originally described by Gabb from a specimen obtained in 
the Pliocene of San Fernando. On account of the matrix in which his specimen 
was imbedded, the hinge area and interior were only partly accessible, hence it was 
deemed expedient to more fully describe the interior of the shell. Dr. Dall pro- 
nounced the shell described above a member of the genus Psammobia. 'The cardinal 

teeth, however, are rather large for one of this genus. 

Rare in the upper San Pedro series of San Pedro; three good specimens 
obtained. 

Living.—? 

Pleistocene.—Sau Pedro (Arnold). 

Phocene-—San Fernando (Cooper). 

Genus Sanguinolaria Lamarck. 

Section Nuttallia Dall. 

Shell large, suborbicular, inequivalve, more or less twisted, the right valve slightly flatter; the 

posterior cardinal in the left valve obsolete; the pallial sinus narrow in front and somewhat detached 
{rom the pallial line. 

Type, Sanguinolaria nuttalli Conrad. 

116. Sanguinolaria (Nuttallia) nuttalli Conrad. 

Sanguinolaria nuttalli CoNn., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 230, Pl. XVII, fig. 6. 

CARPENTER, Brit. Assn. Rept., 1863, p. 638. KEEP, West Coast Shells, p. 198, 

fig. 170, 1892. WILLIAMSON, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 185. DAL, 

Trans. Wagner Inst. Sci., Vol. III, Part 5, 1900, p. 979. 

Shell large, subovate, thin; right valve ventricose, left compressed; umbones small, distant 

from anterior margin, slightly prominent, acute; surface smooth, except for fine incremental lines; 

anterior dorsal margin sloping concavely; posterior end evenly rounded from beaks; anterior end 

more sharply rounded and much more produced; ventral margin evenly curved; cardinal teeth 

prominent, fragile; ligamental area prominently projecting beyond cardinal line. 

Dimensions.—Long. 80 mm.; alt. 59 mm.; diam. 23 mm. 
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Distinguishable from Macoma by the prominent ligamental projection, hinge, 
and less angular aspect. Specimens identified by Dr. Dall. 

Rather rare in the upper San Pedro series at San Pedro and Los Cerritos. 

Living.—Santa Barbara to San Diego (Carpenter). 

San Pedro (Arnold). Pleistocene. 

Genus Tagelus Gray. 

Beaks median or subposterior; teeth two in each valve, simple, pedunculate; valves without 

constriction or clavicle, straight; pallial sinus deep, reaching to or beyond the beaks; posterior 

adductor scar rounded; pallial sinus with the ventral part partially coalescent with the pallial line. 

Type, Solen gibbus Spengler. 

117. Tagelus californianus Conrad. 

Solecurtus californianus Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 233, Pl. XVIII, fig. 3. 

CARPENTER, Brit. Assn. Rept., 1863, p. 638. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p. 265. Keep, West Coast Shells, p. 201, fig. 172, 1892. 

Tagelus californianus CoN., DALL, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 184. DALL, Trans. 

Wagner Inst. Sci., Vol. III, Part 5, 1go0, p. 984. 

Shell of medium size, oblong-oval, convex, thin; umbones about central; posterior dorsal 

margin runs straight back from umbo parallel with base; anterior dorsal margin slightly depressed, 

beginning a little below and in front of umbo, parallel with base; extremities evenly rounded; basal 

margin slightly contracted in middle; ligamental area slightly projecting; cardinal teeth, two in each 

valve, sharp and thin; pallial sinus long and wide, pointed. 
Dimensions.—Long. 80 mm.; alt. 22 mm.; diam. 13 mm. 

Specimens identified by Dr. Dall. 
Rare in the lower San Pedro series at Deadman Island and San Pedro; com- 

mon in the upper San Pedro series at Deadman Island, Los Cerritos, Crawfish 
George’s, San Pedro, and Long Beach. Also found in the Pleistocene at Twenty- 
sixth Street, San Diego. 

Living.—Santa Barbara to San Diego (Cooper). 

Pleistocene—Santa Barbara; San Pedro; San Diego (Cooper): San Pedro; 
San Diego (Arnold). 

Pliocene.—San Diego (Dall). 

Family XXXIII. DONACIDA. 

Genus Donax (Linné) Lamarck. 

Shell elongate, smooth, with no posterior carination; ventral margins with obsolete serra- 
tion; cardinal teeth two in each valve, the larger often bifid; laterals both in the left valve, the 

anterior hardly distinguishable from the margin, of which it is a sort of modification. 

Donax trunculus Linné is a characteristic species. 
(22) January 10, 1903. 
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118. Donax californica Conrad. 

Pruate XIII, Fic. 9. 

Donax californica Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 254, Pl. XIX, fig. 21; (not of 

CARPENTER, Brit. Assn. Rept., 1863, p. 640.); (not of Cooper, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 238); (not of KEEP, West Coast Shells, p. 192, fig. 164, 1892); (not 

of WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 186). =D. navicula 

HANn_ey (fide DALL, Trans. Wagner Inst. Sci., Vol. III, Part 5, rg00, p. 968). 

Donax flexuosus (not of GouLp, Bost. Jour. Nat. Hist., Vol. VI, 1857, p. 394, Pl. XV, fig. 8); 

(not of Cpr., Brit. Assn. Rept., 1863, p. 640). ? COOPER, 7th Ann. Rept. Cal. St. Min., 

1888, p. 238. Keep, West Coast Shells, p. 192, 1892. ? WILLIAMSON, Proc. U. S. Nat. 

Mus., Vol. XV, 1892, p. 186. 

Shell small, elongate-oval, rather pointed at both ends, thin; anterior end produced, quite 
sharply rounded; posterior portion over one-half length of anterior, rounded end; surface obscurely 

sculptured with fine radiating furrows; concentric, incremental sculpture sometimes visible; hinge 

and teeth as in J. /evigata except more delicate; interior of margin finely crenulated. 

Dimensions.—Long. 18 mm.; anterior portion 11 mm.; posterior 7 mm.; alt. 8 mm.; 

diam. 6 mm. 

Distinguishable from D. /evigata by smaller, narrower, thinner shell, more 
elongated posterior portion and much less steeply sloping dorsal margin on this end. 
This is the true D. californica Conrad, and not the californicus of Carpenter and 

other later writers (see synonymy above). Specimens identified by Dr. Dall. 
Rare in the lower San Pedro series at Deadman Island and San Pedro; and 

in the upper San Pedro series at San Pedro. The specimen figured is from the lower 
San Pedro series at Deadman Island, and is now in the collection of Delos Arnold. 

Living.—Santa Barbara to San Diego (Cooper). 

Pleistocene.—San Pedro (Arnold). 

119. Donax levigata Deshayes. 

PuateE XIII, Fic. 8. 

Donax levigata DESHAYES, Proc. Zool. Soc., 1854, p. 352. REEVE, Conch. Icon., Vol. VIII, 

Pl. V, fig. 31. DALL, Trans. Wagner Inst. Sci., Vol. III, Part 5, 1900, p. 969. 

Donax californicus (not of CONRAD, Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 254, Pl. XIX, fig. 21). 

CARPENTER, Brit. Assn. Rept., 1863, p. 640. Cooper, 7th Ann. Rept. Cal. St. Min., 

1888, p. 238. KEEP, West Coast Shells, 192, fig. 164, 1892. WILLIAMSON, Proc. 

U. S. Nat. Mus., Vol. XV, 1892, p. 186. ; 
Donax obesus, GiLd., Proc. Bost. Soc. Nat. Hist., Vol. IV, 1851, p. 90; Bost. Jour. Nat. Hist., 

Voll Vill" py 304 "Plssxave fig. 9, 1857. 

Shell rather small, trigonal, convex, wedge-like, closed; anterior portion produced, rounded, 
upper margin straight; posterior portion very short and dorsal margin nearly straight, also angulated 

at base; surface obscurely sculptured by fine radiating lines; incremental sculpture generally visible; 
interior of margin strongly crenulated; hinge teeth two in each valve; laterals one anterior and one 

posterior in each valve; pallial sinus deep. 

Dimensions.—Long. 20.5 mm.; anterior portion 14 mm.; posterior 6.5 mm.; alt. 12 mm.; 

diam. 8 mm. 
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This is the common Donax of the West Coast, and is easily recognized by its 
triangular shape and the short, straight, posterior end. This species has been 
erroneously called californicus by Carpenter and others since then, but a comparison 
of one of these shells with Conrad’s original figure and description of californica 

readily shows the error. The true californica Conrad has a rather produced and 

rounded posterior end, and is much narrower than /evigata. Specimens identified 
by Dr. Dall. 

Rare in the lower San Pedro series at San Pedro and Deadman Island; 

common in the upper San Pedro series at San Pedro, Los Cerritos, Crawfish George’s, 
Long Beach, and Deadman Island. Found also in the Pleistocene at Barlow’s ranch, 

Ventura; and at Spanish Bight, Twenty-sixth Street, and Pacific Beach, San Diego. 
The specimen figured is from the upper San Pedro series at San Pedro, and is now 
in the collection of Delos Arnold. 

Living.—Monterey?; San Luis Obispo to San Diego (Cooper). 

Pleistocene. 

Ventura (Arnold). 

San Pedro to San Diego (Cooper): San Pedro; San Diego; 

Superfamily SOLENACEA. 

Family XXXIV. SOLENID. 

Genus Solen Linné. 

Hinge with one cardinal in each valve; beaks nearly anterior; external surface polished; 

valves usually straight. 

Type, Solen marginatus Pulteney. 

120. Solen rosaceus Carpenter. 

Solen (stcarius ? var.) rosaceus Cpr., Brit. Assn. Rept., 1863, p. 638; Ann. & Mag. Nat. Hist., 

3rd Ser., Vol. XV, 1865, p. 177. 

Solen rosaceus CPR., GaBB, Pal. Cal., Vol. II, p. 88, 1869. Cooper, 7th Ann. Rept. Cal. St. 
Min., 1888. p. 265. KEEP, West Coast Shells, p. 202, 1892. WILLIAMSON, Proc. U. S. 

Nat. Mus., Vol. XV, 1892, p. 184. DaALL, Trans. Wagner Inst. Sci., Vol. III, Part 5, 

1900, p. 952. 
Shell of medium size, long, subcylindrical, slightly falcate, margins parallel, ends gaping; 

beaks terminal; anterior extremity evenly rounded, projecting furthest a little below the middle; 

posterior extremity very long, evenly rounded; hinge-teeth, one in each valve; ligament long, ex- 
ternal; anterior muscle-impressions elongated; posterior oblong; sinus with squarish corners. 

Dimensions.—Long. 55 mm.; alt. 10.5 mm.; diam. 6 mm, 

This species much resembles S. sicarius but is much longer and narrower, 
more cylindrical, and has a much more evenly rounded and less abruptly truncated 
anterior extremity. Found also in the Pleistocene at Spanish Bight, San Diego. 

Living.—Santa Barbara south to Gulf of California (Dall). 

Pleistocene.-—Santa Barbara (Cooper): San Pedro (Arnold): San Diego 

(Dall; Arnold). 
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Pliocene.—Santa Rosa; San Ramon, Kirker’s Pass, Contra Costa County; San 

Fernando; San Diego well (Cooper). 

Miocene-—Tomales, Marin County; Martinez, Contra Costa County (Cooper). 

121. Solen sicarius Gould. 

Solen sicarius GLD., Proc. Bost. Soc. Nat. Hist., Vol. III, 1850, p. 214; Wilkes’ Expl. Exped., 
Vol. XII, p. 287, fig. 501, 1852. CARPENTER, Brit. Assn. Rept., 1863, p. 638. 
Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 265. KEEP, West Coast Shells, 

p. 202, fig. 173, 1892. WILLIAMSON, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 184. 

Datt, Trans. Wagner Inst. Sci., Vol. III, Part 5, 1900, p. 952. 

Shell of medium size, elongated, transversely oblong, cylindrical, slightly falcate; beaks 

terminal; anterior extremity truncate obliquely at angle of about 30 degrees, somewhat everted, the 

portion posterior to a line across from the beak to the base, concave; posterior extremity rounded; 
dorsal edge rectilinear; ventral edge regularly arcuate; surface undulated by lines of growth; hinge 
with single, erect, recurved, triangular tooth in each valve. 

Dimensions.—Long. 63 mm.; alt. 16 mm.; diam. 9 mm. 

Distinguishable by its terminal beak and rather falcate outline. Specimens 
identified by Dr. Dall. 

Rather rare in the Pleistocene at Deadman Island and Timm’s Point; com- 

mon in the lower San Pedro series at Deadman Island and San Pedro; rare in 

the upper San Pedro series at Los Cerritos, San Pedro, Crawfish George’s, and 
Deadman Island. 

Living.—Straits of Fuca to San Pedro; Japan (Cooper). 

Pleistocene—San Pedro (Arnold). 

Pliocene.—Twelve Mile Creek, San Mateo County; San Fernando (Cooper). 

Miocene.—Walnut Creek, Contra Costa County (Cooper). 

Genus Siliqua Megerle. 

Shell smooth, oblong; epidermis polished; an umbonal rib extending across the interior of 
the valve; pallial sinus short. 

Type, Solen radius Linné. 

122. Siliqua lucida Conrad. 

Solecurtus lucida Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 232, Pl. XVII, fig. 9; =.S. radiata 

Linn. (fide CONRAD, Jour. Phil. Acad. Sci., 1849, p. 214). DALL, Solenidz, Proc. 

U. S. Nat. Mus., Vol. XXII, 1900, p. 109. 

Siligua lucida Con., DALL, Trans. Wagner Inst. Sci., Vol. III, Part 5, 1900, p. 957. 

Shell of medium size, oblong-oval, compressed, thin, fragile; umbo a little less than one- 

fourth length from posterior end; interior raised callus sharp, narrow, perpendicular to dorsal margin; 

other characteristics the same as in var. nuttallz. 

Dimensions.—Long. 32 mm.; alt. 12 mm.; diam. 5 mm.; umbo to anterior end 25 mm.; to 

posterior end 7 mm. 
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This species is distinguishable from var. nuttalli by its small size, fragile shell, 

more posterior umbo, and sharper, narrower, shorter, and more nearly perpendicular 
interior callus. Dr. Dall in his paper on the Solenide says that Carpenter (Brit. 
Assn. Rept., 1863, p. 634) and Gabb (1868) have confounded the young of S. nuttalli 

with this species. A large series of S. ducida from the Pleistocene shows the above 
mentioned differentiating characteristics to be constant. Specimens identified 
by Dr. Dall. 

Rather rare in the lower San Pedro series at Deadman Island and San Pedro; 

and in the upper San Pedro series at San Pedro and Los Cerritos. Found also in the 
Pleistocene at Twenty-sixth Street and Spanish Bight, San Diego. 

Living.—Monterey to San Diego (Dall). 

Pleistocene.—San Pedro; San Diego (Arnold). 

123. Siliqua patula (Dixon) var. nuttalli Conrad. 

Solecurtus nuttalli Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, page 232, Pl. XVII, fig. 9. 
Machera patula, not of Dixon, Voy. Around the World, p. 335, fig. 2, 1789. CARPENTER, Brit. 

Assn. Rept., 1863, p. 638 (in part). Gasp, Pal. Cal., Vol. II, p. 89, 1869 (in part). 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 248 (in part). ? KEEP, West Coast 

Shells, p. 201, fig. 171, 1892. 

? Siliqua patula DIXON, WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 185. 

Siligua nuttalli CON., = S. californica Con. ( fide DALL, Trans. Wagner Inst. Sci., Vol. III, Part 5, 

1900, p. 956). 

Shell large, oblong-oval, compressed, thin, fragile; umbones a little over one-fourth length 
from posterior end, minute; anterior end more acutely rounded than posterior; ligamental area 

prominent, projecting beyond an equally long depression in the anterior dorsal margin; cardinal 
teeth in right valve, four in the left; a strong, elevated callus extends over half way across the in- 
terior of the shell from the umbo at nearly right angles with the dorsal margin. 

Dimensions.—Long. 101 mm.; alt. 39 mm.; diam. 14 mm. 

Distinguishable from S. /ucida by larger, heavier shell; distinguished from 
Tagelus californianus by the posterior position of the beaks, and by the more rounded 
extremities. Specimens identified by Dr. Dall. 

Rare; a nearly perfect pair from the upper San Pedro series at San Pedro. 

Found also in the Pleistocene at Spanish Bight, San Diego. 

Living.—Mouth of the Columbia River (Conrad). 

San Pedro; San Diego (Arnold). 

Pliocene.—? Localities. 

Pleistocene. 

Miocene.—? Localities. 
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Superfamily MACTRACEA. 

Family XXXV. MACTRIDA. 

Subfamily MACTRINA. 

Genus Mactra Linné. 

Shell nearly equilateral; anterior hinge-tooth A-shaped, with sometimes a small laminar 

tooth close to it; lateral tooth doubled in the right valve; ligament set off by a shelly lamina rising 

between chondrophore and ligament; cardinals generally coalescent above; laterals smooth or finely 

granular. 

Type, Mactra stultorum Linné. 

124. Mactra californica Conrad. 

PiatEe XIX, Fic. 2. 

Mactra californica Con., Jour. Phil. Acad. Sci., Vol. VII, 1837, p. 240, Pl. XVIII, fig 12. WILL- 

IAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 187. Da i, Trans. Wagner Inst. 

Sci., Vol. III, Part 4, 1898, p. 876. 

Standella californica CON., CARPENTER, Brit. Assn. Rept., 1863, p. 640. Cooper, 7th Ann. Rept. 

Cal. St. Min., 1888, p. 265. KEEP, West Coast Shells, p. 190, 1892. 

Shell of medium size, subtrigonal, subequilateral, compressed, thick; umbones subcentral, 

turned anteriorly, margin only slightly arcuate; posterior side with a narrow, submarginal fold; 

posterior extremity quite sharply rounded; anterior dorsal line slightly depressed in front of umbones; 

anterior extremity evenly rounded; ventral margin evenly arcuate; surface sculptured with fine 

concentric lines; cartilage pit triangular, deep, separated from posterior ligamental groove by a ridge; 

cardinal teeth sharp, narrow, prominent; anterior ligamental groove long, narrow, with prominent 

interior margin; pallial sinus rather deep, rounded, not coinciding with ventral line. 

Dimensions.—Long. 38 mm.; alt. 26 mm.; diam. 14 mm.; umbones to anterior extremity 

17 mm.; to posterior extremity 21 mm. 

The shell described was a small left valve, the only one so far obtained in the 
San Pedro Pleistocene. This species closely resembles Spisula falcata, but may be 
distinguished from that species by its thicker shell, more obtusely rounded anterior 

end, which gives it a less trigonal outline, and by the ridge which separates the 
posterior ligamental groove from the cartilage pit. Distinguishable from other species 
occurring in these beds by its almost central umbo, which turns slightly toward the 

front. Several specimens of the young of this species show prominent concentric 
undulations, reminding one somewhat of a small Reta undulata. 

Specimens identified by Dr. Dall. (Cooper makes M. californica and MM. 
planulata synonymous, and under this heading reports the species from several 

localities in the Pleistocene, Pliocene and Miocene; but until his two forms are 

differentiated it would be useless to give his localities.) 
Rare in upper San Pedro series of San Pedro; one specimen found, which is 

figured, and is now in the collection of Delos Arnold. Common in the Pleistocene 

at Twenty-sixth Street, San Diego. 

Living.—San Francisco to San Diego (Carpenter). 

Pleistocene—San Pedro; San Diego (Arnold). 
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125. Mactra exoleta (Gray. 

PuatE XIX, Fie. 4. 

Mactra exoleta Grav, = Lutraria ventricosa GLb. (fide CARPENTER, Proc. Zool. Soc., 1856, p. 200). 

Shell of medium size, decidedly trigonal, ventricose, thin, fragile; umbones slightly anterior 

to center, elevated, not touching, turned only slightly forward; anterior dorsal margin straight; 

anterior extremity evenly rounded near base; ventral margin evenly arcuate; posterior dorsal margin 

arcuate, making an acute angle with the ventral margin; a sharp, prominent, angular ridge runs from 

umbo to the posterior extremity; surface sculptured with fine, incremental lines, which are most 

prominent posterior to ridge; cartilage-pit deep; hinge-teeth lamellar, long; ligamental groove very 
deep and narrow. 

Dimensions.—Long. 56 mm.; alt. 43 mm.; diam. 30 mm.; umbo to anterior extremity 
23 mm.; to posterior extremity 33 mm. 

Distinguishable from others of genus by the sharply angular trigonal shape, 
great convexity, elevated umbo, and sharp, submarginal posterior ridge. Specimen 
identified by Dr. Dall. 

Rare in upper San Pedro series of San Pedro; one nearly perfect right valve, 

which is figured, and is now in the collection of Delos Arnold. Found also in the 

Pleistocene at Spanish Bight and Pacific Beach, San Diego. 

Living.—Coast of Mexico (Carpenter). 

Pleistocene.—San Pedro; San Diego (Arnold). 

126. Mactra hemphilli Dall. 

PLATE XIX, Fic. 3. 

Mactra hemphilli DALL, Nautilus, Vol. VII, 1894, p. 137, Pl. V. 

Shell large, subtrigonal, subequilateral, convex, rather thin; umbones slightly elevated, 

subcentral, turned slightly forward; anterior portion hollowed in front of umbo, making the dorsal 
margin slightly concave; anterior end evenly rounded; posterior dorsal margin evenly arcuate, 

making a shorter turn into the ventral margin than does the anterior dorsal margin; posterior end 

most produced near base; a prominent angular submarginal fold runs from the umbo to the posterior 
extremity; hinge same as in 7. californica, except that the anterior ligamental groove is much shorter; 

pallial sinus of medium size, very oblique. 
Dimensions.—Long. 123 mm.; alt. 100 mm.; diam. 62 mm.; umbo to anterior extremity 

50 mm.; to posterior extremity 73 mm. 

This species is distinguishable from J/. californica by its greater altitude, more 

concave anterior dorsal margin, shorter anterior ligamental groove, and oblique pallial 
. . . OAD . z . a0) 1 . . . 

sinus; one of its unique characteristics being the oblique sinus. Specimen identified 
by Dr. Dall. 

Rare in upper San Pedro series of San Pedro; one specimen, which is figured, 
and is now in the collection of Delos Arnold. 

Pleistocene.—San Pedro (Arnold). 

Subgenus Spisula Gray. 

Mactree with ligament sagittate, set in a callous area close to the dorsal margin, and not set 

off from the chondrophore by any shelly ridge. 

Type, Vactra solida (Linn.) Gray. 
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127. Mactra (Spisula) catilliformis Conrad. 

PuatE XIX, Fic. 5. 

Shell large, subtrigonal, slightly ventricose, rather thin; umbones slightly anterior to center, 

marginal, not prominent; a long, rather narrow, hollowed submarginal space in front of umbo; 

anterior dorsal margin straight; anterior extremity evenly rounded near middle of shell; posterior 

margin sharp, nearly straight; posterior extremity more obtusely rounded than anterior; ventral 

margin prominently and evenly arcuate; surface sculptured with fine incremental lines; posterior 

submarginal fold very faint; cartilage-pit large, triangular, very prominent; cardinal teeth not 

prominent; laterals narrow, short; anterior ligamental area not separated from cartilage-pit; pallial 

sinus horizontal, rather broad and shallow. 

Dimensions.—Long. 125 mm.; alt. 98 mm.; diam. 54 mm.; umbo to anterior extremity 

50 mm.; to posterior extremity 75 mm. 

Distinguishable by its large size, broad, almost oval outline, prominent 
cartilage pit, long, depressed area in front of umbo, and nearly equally rounded ends. 
Specimen identified by Dr. Dall. 

Rather common in the upper San Pedro series at San Pedro, Los Cerritos, 

Crawfish George’s, and Deadman Island. Found also in the Pliocene at Pacific 

Beach, and in the Pleistocene at Pacific Beach, Spanish Bight and Twenty-sixth 
Street, San Diego; and in the Pleistocene at Barlow’s ranch, Ventura. The 
specimen figured is from the upper San Pedro series at San Pedro, and is now in the 

collection of Delos Arnold. 

Living.—West Coast. 

Pleistocene.—San Pedro; San Diego; Ventura (Arnold). 

Phocene.—San Diego (Arnold). 

128. Mactra (Spisula) falcata Gould. 

PuatTE XIX, Fie. 1. 

Mactra falcata GLv., Proc. Bost. Soc. Nat. Hist., Vol. III, 1850, p. 216; Wilkes’ Expl. Exped., 

Vol. XII, p. 393, fig. 506, 1852. 

Standella falcata GLD., CARPENTER, Brit. Assn. Rept. 1863, p. 640. Gabs, Pal. Cal., Vol. II, 

p-. 92, 1869, =.S. nasuta GLD. ( fide Cooper, 7th Ann. Rept. Cal. St. Min., 1888, 
p. 266). KErEp, West Coast Shells, p. 188, 1892. 

Mactra planulata var. falcata GLD., WILLIAMSON, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 187. 

Shell of medium size, transversely ovate-triangular, convex, rather thin; umbones about 

central, elevated; anterior dorsal margin nearly straight; anterior extremity rounded near base; 

ventral margin subarcuate; posterior dorsal margin slightly arcuate, and in left valve torming a 

slight angle behind umbo; posterior extremity not quite as sharply rounded as anterior extremity; 
submarginal posterior ridge rounded, not prominent; hinge as in caéilliformis, except cartilage-pit 

less prominent; pallial sinus rather long, with rounded extremity, horizontal; two broad, flat ridges 

radiate from umbo on interior surface, forming a long, triangular depression between them. 

Dimensions.—Long. 41 mm.; alt. 28 mm.; diam. 15 mm. 

Distinguishable from other species by narrower, more acutely rounded ante- 

rior end, and interior radiating ridges. Resembles J/. californica, but is distinguishable 
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by smaller pallial sinus, lack of ridge between cartilage-pit and anterior ligamental 

groove, and by the interior radiating ridges and narrower anterior end. Specimens 

identified by Dr. Dalls 

Found in the lower San Pedro series at San Pedro and Deadman Island; and 

in the upper San Pedro series at San Pedro, Deadman Island, Crawfish George’s 

and Los Cerritos. Also found in Pleistocene at Spanish Bight, San Diego. The 

specimen figured is from the upper San Pedro series at San Pedro, and is now in the 

collection of Delos Arnold. 

Living.—Kodiak, Alaska, to San Diego (Cooper). 

Pleistocene.—San Pedro (Arnold): San Diego (Cooper; Arnold). 

Pliocene. 

County (Cooper). 
Eagle Prairie, Humboldt County; Kirker’s Pass, Contra Costa 

Miocene.—Martinez; Half Moon Bay, San Mateo County; Sunol, Alameda 

County; Siebeck’s, Santa Clara County; Griswold’s, San Benito County; Foxin’s, 

Santa Barbara County; Santiago, Los Angeles County (Cooper). 

Subfamily PTEROPSIDIN Al. 

Genus Labiosa (Schmidt) Moller. 

Shell large, thin, inflated, broad and gaping behind, beaks adjacent; surface concentrically 

striate; dorsal areas well defined; pallial sinus short, rounded, wide; ligament marginal, set off by a 

prominent lamina of shell from the pit; a single obsolete and very short lateral in each valve before 

and behind the pit; hinge-plate flattish behind, depressed and excavated in front. 

Type, Jactra anatina Spengler. 

Subgenus Reta (rruy. 

Shell acutely rostrate behind; dorsal areas obscure, the surface of the valves more or less 

vermiculate; pallial sinus deep, narrow, pointed; ligament submerged, except at the anterior end, 

set off by a shelly ridge which roofs the apex of the pit, and partially supports the posterior arm of 
the cardinal tooth; left cardinal small; right cardinal with anus coalescent above; a single anterior 

and posterior lateral in each valve. 

Type, Lutraria canaliculata Say. 

129. Labiosa (Reta) undulata (ould. 

Lutraria undulata Guv., Proc. Bost. Soc. Nat. Hist., Vol. IV, 1851, p. 89; Bost. Jour. Nat. Hist., 

Vol, VI, 1853, p. 392, Pl XV, fig. 7- 

Reta undulata GLD., CARPENTER, Brit. Assn. Rept., 1863, p. 640. 

Lutraria transmontana Con. (fide Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 247) [in part]. 

Shell of medium size, ovate, ventricose, thin; beaks a little anterior to center; anterior 

broadly rounded and tumid; posterior narrowed, compressed and acutely rounded, the dorsal margin 

being a rectilinear slope, gaping; surface concentrically undulated; cardinal tooth strong; posterior 

lateral tooth small. 
( 23) March 4, 1903. 
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The above description was taken from Gould. A small fragment of a shell 
showing the undulation of this species was found in the lower San Pedro series of 

Deadman Island. This fragment may have been of a young of Panopea generosa, 

which is undulated in much the same way as Rata. Cooper likens this species to 
Conrad’s Lutraria transmontana from the “ Pliocene of Los Angeles County.” One 
perfect valve from the Pleistocene at Spanish Bight, San Diego. There is no doubt 

as to the identity of the Spanish Bight specimen. 

Living.—San Pedro to Lower California (Carpenter). 

Pleistocene—San Pedro? (Arnold): San Diego (Arnold). 

Subfamily LUTRARIIN A. 

Genus Tresus (ray. 

Shell large, inequilateral, thin, inflated; siphonal gape very large, pedal gape narrow; 

ligament minutely sagittate, separated by a shelly lamina from the pit, which lamina is often recurved 

and patulous; left cardinal high, compressed; laterals small but distinct in both valves; right 

cardinal feeble. 

Type, Tresus nuttalli Conrad. 

130. Tresus nuttalli Conrad. 

Lutraria( Cryptodon) nuttalli Con., Jour. Phil. Acad. Nat. Sci., Vol. VII, 1837, p. 225, Pl. XVIII, fig 1. 

Schizotherus nuttalli Con., Pac. R. R. Rep., Vol. V, p. 234, Pl. IV, fig. 33, 1853... CpR., Brit. 

Assn. Rept., 1863, p. 637, = Lutraria maxima Mivv., = Mactra maxima (MIDD.) 

Rve., = Lutraria capax GLD., = Tresus maximus (Mipp.) H. & A. ApaAms ( fide 

Gasp, Pal. Cal., Vol. II, p. 91, 1869). TRyon, Syst. Conch., Vol. III, p. 161, Pl. CX, 

fig. 21, 1884. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 264. KEEP, West 

Coast Shells, p. 205, 1892. WILLIAMsoNn, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 183. 

Tresus nuttalli Con., DALL, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 885. 

Shell large, subelliptical, convex, equivalve, inequilateral, thin; umbones small, anterior to 

center; anterior dorsal margin evenly arcuate, sloping to anterior extremity, which is furthest pro- 

duced below the middle; posterior aperture truncated, gaping; surface sculptured by prominent lines 

of growth; one small cardinal tooth in each valve; cartilage-pit large, deep, triangular, separated 
from ligamental groove by ridge; pallial sinus very large, broad, reaching nearly to line perpen- 

dicular to beak. 

Dimenstons.—Long. 103 mm.; alt. 73 mm.; diam. 44 mm.; umbo to anterior extremity 

35 mm.; to posterior extremity 68 mm. 

Externally the young of this species resemble somewhat the young of 
Saxidomus, but may be distinguished by the thinner, slightly gaping shell, and 

prominent cartilage-pit. Specimens identified by Dr. Dall. 

Common in the upper San Pedro series at San Pedro, Los Cerritos, Crawfish 
George’s, and Deadman Island. Found also in the Pleistocene at Spanish Bight, 

San Diego. 

Living.—Alaska to San Diego (Cooper): both sides of North Pacifie (Dall). 
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Pleistocene. 

(Arnold). 

Pliocene.—Santa Barbara (Cooper). 

Santa Barbara to San Diego (Cooper): San Pedro; San Diego 

Superfamily MYACEA. 

Family XXXVI. MYACIDA. 

Genus Platyodon Conrad. 

Shell ventricose, with concentric, undulating striz, and a small groove from the apex to the 

ventral margin; posterior side short, radiately striated; spoon-shaped cardinal process dilated and 
bi-emarginate. 

Type, Platyodon cancellatus Conrad. 

131. Platyodon cancellatus Conrad. 

Mya cancellatus Con., Jour. Acad. Nat, Sci., Phil., Vol. VII, 1837, p. 236, Pl. XVIII, fig. 2. 

Platyodon cancellatus Con., Cpr., Brit. Assn. Rept., 1863, p. 637. Tryon, Syst. Conch., Vol. III, 

Pl. CVI, fig. 28, 1884. Cooprer, 7th Ann. Rept. Cal. St. Min., 1888, p. 260. KEEP, 

West Coast Shells, p. 208, fig. 177, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., 

Vol. XV, 1892, p. 183. DALt, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 858. 

Shell of medium size, subelliptical, ventricose, thin; surface sculptured by numerous fine, 

concentric laminze of growth, and anterior portion with numerous fine radiating striae, which are 

obsolete on the anterior portion; a slight furrow extends from the beak to the base; umbo promi- 
nent; anterior end truncated and gaping; posterior end rounded; cardinal tooth very erect, dilated, 
bi-emarginate. 

Dimensions.—Long. 49 mm.; alt. 28 mm.; diam. 22.5 mm. 

Although belonging to the Myacide, this species has somewhat the shape of 
a Pholas, but may be distinguished by its sculpture. Most of the specimens found 
were in pairs, and in a fine state of preservation. Specimens identified by Dr. Dall. 

Rather rare in the upper San Pedro series at Deadman Island, San Pedro, 
Los Cerritos, and Crawfish George’s. 

Living.—Bolinas Bay to San Diego (Cooper). 

Pleistocene.—? Santa Cruz (Cooper): San Pedro (Arnold). 

Genus Cryptomya Conrad. 

Shell inequilateral, transverse, oblong, gaping behind; valves with concentric stric; right 

valve with a lamellar tooth; left valve with a broad fosset; ligament internal; pallial sinus absent 

or obsolete. 

Type, Cryptomya californica Conrad. 
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132. Cryptomya californica Conrad. 

Sphenia californica Con., Journ. Phil. Acad. Nat. Sci., Vol. VII, 18375, p. 234, BE SGVilieieamre 

Cprr., Proc. Zool. Soc., 1856, p. 210. 

Cryptomya californica CON., Proc. Phil. Acad. Nat. Sci., 1849, p. 121. Cpr., Brit. Assn. Rept., 1863, 

p. 637, =C. ovalis Con. (fide Gasp, Pal. Cal. Vol. I, p. 90, 1869). CooPER, 7th 

Ann. Rept. Cal. St. Min., 1888, p. 237. KEEP, West Coast Shells, p. 205, 1892. 

WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 183. DALu, Trans. Wagner 

Inst. Sci., Vol. III, Part. 4, 1898, p. 859. 

Shell rather small, subelliptical, convex, equivalve, subequilateral, thin; anterior extremity 

biangular, with faint fold running down from umbo to lower portion of this extremity; posterior 

extremity evenly rounded, slightly more produced below middle; ventral margin slightly arcuate; 

surface sculptured by numerous fine, concentric, incremental lines; right valve with prominent 

lamellar tooth, in which is a shallow cartilage-pit or chondrophore; left valve with a broad fosset; 

pallial sinus obsolete. 
Dimensions.—Long. 26.5 mm.; alt. 18 mm.; diam. 5 mm. 

Distinguishable from young of Z’resus nuttalli by the lamellar elevated tooth 

and obsolete sinus. Specimens identified by Dr. Dall. 
Found in the lower San Pedro series at Deadman Island and San Pedro; 

and in the upper San Pedro series at San Pedro, Deadman Island, Los Cerritos, 

Crawfish George’s, and Long Beach. Found also in the Pleistocene at Twenty-sixth 

Street and Spanish Bight, San Diego; and at the old irrigating ditch and Barlow’s 

ranch, Ventura. 

Living.—British Columbia to Lower California (Dall). 

San Pedro (Arnold): San Diego well (Cooper): San Diego; Pleistocene. 

Ventura (Arnold). 

Pliocene.—Santa Rosa; Twelve Mile House, San Mateo County; Soquel, Santa 

Cruz County; San Fernando; San Diego well (Cooper). J ; g H 

Miocene. Siebeck’s, Santa Clara County; Griswold’s, San Benito County; 

Foxin’s, Santa Barbara County (Cooper). 

Family XXXVII. CORBULIDA. 

Genus Corbula (Bruguiére) Lamarck. 

Valves unequal, the right usually larger, both more or less rostrate; hinge with (in the right 

valve) a single large tooth below the beak, with a deep resiliary pit behind it, and no lateral lamine; 

the left valve without laterals, with a process upon which the resilium and ligament are inserted, in 

front of a socket, into which the cardinal tooth of the right valve fits; beaks prominent; sculpture 
variable, never strongly radial; pallial line with a small sinus or none; lunule and escutcheon usually 

absent; ligament chiefly internal. 

Corbula gallica Lam. is a characteristic species. 
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133. Corbula luteola Carpenter. 

PLATE XVII, Fia. 11. 

Corbula luteola Crr., Brit. Assn. Rept., 1863, p. 637. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, 

p. 236. KEEP, West Coast Shells, p. 204, 1892. WuILLIAMSON, Proc, U. S. Nat. 

Mus., Vol. XV, 1892, p. 183. Dat, Trans. Wagner Inst. Sci., Vol. III, Part IV, 

1898, p. 856. 

Shell small, subelliptical, gibbose, thick; beaks, subcentral, small, inconspicuous; anterior 

extremity evenly rounded; posterior dorsal margin slightly arcuate, sloping down nearly to base, 

where it turns abruptly, forming an angular extremity; ventral margin arcuate; a sharp sub- 

marginal ridge extends from beak to lower portion of posterior extremity; surface sculptured with 

fine, but distinct, concentric ridges; right valve with one prominent cardinal tooth in front of 

cartilage-pit; left valve smaller, with a projecting cartilage process; pallial sinus slight; pedal scar 

distinct from adductor impressions. 

Dimensions.—Long. 8 mm.; alt. 5.5 mm.; diam. 3.5 mm. 

This species is distinguishable by its peculiar shape, the sharp posterior, sub- 
marginal ridge, and the delicate sculpture. Specimens identified by Dr. Dall. 

Found in the Pliocene at Deadman Island; in the lower San Pedro series 

at Deadman Island and San Pedro; and in the upper San Pedro series at San Pedro 
and Los Cerritos. Also found in the Pleistocene at Twenty-sixth Street, San Diego. 

The specimen figured is from the lower San Pedro series at Deadman Island, 
and is now in the collection of Delos Arnold. 

Living.—San Pedro to San Diego (Cooper). 

Pleistocene.—San Pedro (Arnold): San Diego (Cooper; Arnold). 

Pliocene.-—San Pedro (Arnold). 

Genus Neera Gray. 

. Shell globular, attenuated, and gaping posteriorly; right valve a little the smallest: umbone 
strengthened internally by a rib on the posterior side; cartilage-process spatulate, in each valve, with 
an obsolete tooth in front, and a posterior lateral tooth; pallial sinus very shallow. 

Nera ornatissima Irb. is a characteristic species. 

134. Neera pectinata Curpenter. 

PLATE XVIII, Fie. 11. 

Neera pectinata CpR., Brit. Assn. Rept., p. 637, 1863. 

Shell small, globular, attenuated and gaping behind, thin; umbones anterior; dorsal line 

straight; anterior extremity evenly rounded; posterior extremity drawn out to a very long, narrow, 

truncated beak; ventral margin greatly arcuate; surface sculptured by twelve prominent, sharp, 

radiating ridges; posterior elongation smooth; cartilage-process spatulate, with an obsolete tooth 

in front. 
Dimensions.—Long. 6.5 mm.; alt. 3.4 mm.; diam. 2.3 mm.; umbo to anterior extremity 

2.5 mm.; to posterior extremity 4 mm. 

This unique little shell is distinguishable by its prominent radiating sculpture 

and wing-like posterior projection. Specimen identified by Dr. Dall. 
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One nearly perfect right valve from the lower San Pedro series at Deadman 

Island was obtained by Mrs. Oldroyd, is figured in this paper, and is now in the 

collection of Mrs. Oldroyd. Later another valve was found at the same locality by 

Delos Arnold. 

Living—Puget Sound to Santa Barbara, 40 to 60 fathoms (Carpenter). 

Pleistocene.—San Pedro (Oldroyd; Arnold). 

Family XXXVIII. SAXICAVIDA. 

Genus Panopea Ménard. 

Shell equivalve, thick, oblong, gaping at each end; ligament external, on prominent ridges; 

one prominent tooth in each valve; pallial sinus deep. 

Mya glycymeris Born. is a characteristic species. ya guycy 

135. Panopea generosa Gould. 

Panopea generosa GLD., Proc. Bost. Soc. Nat. Hist. Vol. III, 1850, p. 215. Wilkes’ Exped., 
p. 385, Pl. XXXIV, fig. 507, 1852. 

Glycimeris generosa Gip., H. & A. Apams, Gen. Rec. Moll., p. 350, 1853. CpR., Brit. Assn. 

Rept., 1863, p. 637. Gass, Pal. Cal., Vol. II, p. 89, 1869. Cooper, 7th Ann. Rept. 

Cal. St. Min., 1888, p. 241. KEEP, West Coast Shells, p. 209, fig. 178, 1892. 
Wiitiamson, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 183. DALL, Wagner Inst. 

Sci., Vol. ITI, Part 4, 1898, p. $30. 

‘Shell large, rather thin, nearly equilateral, the beaks slightly anterior, the dorsal and 

ventral margins in the full grown shell parallel and nearly straight, the pedal margin evenly rounded, 

the nymph narrow, and the attached edge of the ligament very short; the pallial sinus wide 

and shallow. 
“« Dimenstons.—Long. 182 mm.; alt. 110 mm.; diameter 60 mm.”’ 

Dr. Dall gives the above description of a living, typical P. generosa Gould 
from Puget Sound. In the same paper (Tertiary Fauna of Florida, Trans. Wagner 

Inst. Sci., Vol. III, Part 4, p. 831) he describes two new varieties of this same species 
which he thinks have constant differences enough to warrant the separation. Variety 

solida Dall has a heavy, somewhat arcuate, shell, strong nymph, a ligamentary 
attachment twice as long as in the typical form, and a deep pallial sinus. This and 
the typical form are found from Puget Sound to San Diego. Variety globosa Dall 

has a short, thin, inflated shell with the beaks nearer the anterior end, which is ex- 

panded and rounded in the pedal region; opposite margins not parallel; pallial sinus 
small and wide. Found at head of Gulf of California. 

Dall also classes together Mya abrupta Con. and Glycimeris estrellana Con., of 
the Miocene of California and Oregon, and differentiates them from P. generosa Gld. 

under the name P. estrellana Con. 
Two imperfect valves from the upper San Pedro series at Los Cerritos were 

identified by Dr. Dall as typical P. generosa. 
Rare in the Pliocene and lower San Pedro series at Deadman Island; and in 
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the upper San Pedro series at Deadman Island, San Pedro, and Los Cerritos. Found 

in the Pliocene at Packard’s Hill, Santa Barbara. 

Living.—Puget Sound to San Diego (Dall). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro (Arnold). 

Pliocene.—Santa Barbara; San Fernando (Cooper): San Pedro; Santa Bar- 
bara (Arnold). 

Genus Panomya (ray. 

Shell solid, large, irregular, with a single cardinal tooth under the beak in each valve; the 
pallial line of unconnected rounded impressions. 

Type, Panopea (Mya) norvegica Spengler. 

1360. Panomya ampla Dall. 

Panomya ampla DAL, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 833. . 

Panopea norvegica Mvp. (pars.) Mal. Ross., Vol. III, p. 78, Pl. XX, fig. 11, 1849 (not of SPENGLER) 

(fide DaALt). 

Shell large, irregularly subquadrate, ventricose, thick; beaks subcentral, incurved, small, 

sharp, elevated; anterior extremity rounded, projected furthest above middle; posterior extremity 

gaping, abruptly and irregularly truncated, with angular corners above and below; basal margin 
nearly rectilinear; two large folds separate the shell into three parts; one fold extends to the lower 

posterior angle from the umbo, and the other extends to the lower anterior angle from the umbo; 
surface roughly sculptured by concentric lines and undulations; one small cardinal tooth in each 
valve; cartilage-process rather short, projecting; pallial line of unconnected, rounded impressions. 

Dimensions.—Long. 55 mm.; alt. 38 mm.; diam. 27 mm. 

This species reminds one somewhat of a young Panopea generosa, but is 
distinguishable from that species by the more central beaks, shorter and more 
irregular shell, two prominent folds, and unconnected pallial line. Specimens 

identified by Dr. Dall. 
Rare in the Pliocene at Deadman Island; several perfect valves found. 

Liwing.—North Pacific, Behring and Okhotsk Seas (Dall). 

North Pacific, Behring and Okhotsk Seas (Dall). 

Pliocene.—San Pedro (Arnold). 

Pleistocene. 

Superfamily ADESMACEA. 

Family XXXIX. PHOLADIDA. 

Subfamily PHOLADIN A. 

Genus Zirphea Leuch. 

Shell oval, cardinal margin scarcely reflected; no accessory valves, the beaks protected by 

a membrane; usually a thin, fugacious epidermis; anteriorly greatly gaping. 

Type, Pholas crispata Linné. 
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137. Zirphea gabbii Tryon. 

Zirphea gabbit TRYON, Proc. Phil. Acad. Nat. Sci., 1866, p. 144, Pl. I, fig. 1. Gasp, Pal. Cal., 

Vol. II, pp. 52, 88, Pl. XV, fig. 10, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 

1888, p. 270. Dat, Trans. Wagner Inst. Sci., Vol. III, Part 4, 1898, p. 818. 

Zirphea crispata (non LINN., Syst. Nat., Ed. X, p.670, 1859) (jide DALL). CpR., Brit. Assn. 

Rept., 1863, p. 637. KEEP, West Coast Shells, p. 210, fig. 179,1892. WILLIAMSON, 

Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 182. 

Shell of medium size, oblong, convex, thin; surface sculptured by concentric laminations, 

which are much more elevated, and are provided with sharp, rasp-like teeth on the anterior half of 
the shell; a slightly raised ridge, flanked by two shallow depressions, runs obliquely posteriorly from 

the umbo, dividing the spiny sculptured area from the concentrically ridged area; valve reflexed from 
the umbones forward, covering the umbones; each valve is provided with a delicate spoon-shaped 

tooth or process, which joins the shell just beneath the umbo. 
Dimensions.—Long. 72 mm.; alt. 35 mm.; diam. 30 mm. 

This species, though closely allied to Z. crispata, is pronounced a distinct species 
by Dr. Dall. Specimens identified by Dr. Dall. 

Quite rare in the upper San Pedro series at San Pedro, Los Cerritos, Craw- 

fish George’s, and Deadman Island. 

Pleistocene.—Santa Barbara (Cooper): San Pedro (Cooper; Arnold). 
Miocene.—(?) Alameda County (Cooper). 

Subfamily JOUANNETIN 2. 

Genus Pholadidea Goodall. 

Shell with a double anterior accessory plate (protoplax), the other plate present or absent, 
the valves prolonged behind into leathery or testaceous cups or a tube (siphonoplax) for the protec- 
tion of the siphons. 

Type, Pholadidea loscombiana Goodall. 

Subgenus Pholadidea s. s. 

Shell with a double, rather small protoplax; the siphonoplax cup-like, the accessory plates 

wanting; a single radial sulcus. 

Type, Pholadidea loscombiana Goodall. 

Section Penitella Valenciennes. 

Like Pholadidea, but with a small mesoplax, the two parts of the protoplax confluent. 

Type, Pholas penita Conrad. 

138. Pholadidea (Penitella) penita Conrad. 

Pholas penita Con., Jour. Phil. Acad. Nat. Sci., Vol. VII, 1837, p: 237, Ply SSVIlly fen 
+P. concamerata DesH., 1840, +P. conradi VAL., 1846 (fide DALL, Trans. Wagner 

Inst. Sci., Vol. III, Part 4, 1898, p. 819). 
Parapholas penita Con., Cpr., Proc, Zool. Soc., 1856, p. 210. 
Pholadidea penita Con., Crr., Brit. Assn. Rept., 1863, p. 637. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p. 259. KrEp, West Coast Shells, p. 212, fig. 181, 1892. WILLIAMSON, 

Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 182. 
Penitella penita CON., Tryon, Proc. Phil. Acad. Nat. Sci., Monog. Pholad., 1861, p. 87. 
Penitella spelwa Con. ( fide Gass, Pal. Cal., Vol. II, p. 88, 1869). 
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Shell of medium size, globose-oblong, equivalve, inequilateral, thin; beaks anterior, small, 

covered by callous plate; transverse furrow from beak to middle of ventral margin; anterior portion 

of shell with concentric, wavy, lamellae, which rise to sharp points on the crests of the undulations, 

the points, taken as a whole, giving the impression of rugose, radiating, raised lines; posterior por- 

tion of shell gaping, with surface concentrically sculptured; anterior gap large, closed in adult shell 

by callous plate; with a small mesoplax, the two parts of the protoplax confluent. 

Dimenstons.—Long. 35 mm.; alt. 21 mm.; diam. 20 mm. 

Rather common in the upper San Pedro series of San Pedro, Los Cerritos, 

Crawfish George’s, and Deadman Island. 

Living.—Straits of Fuca to Santa Barbara (Cooper): San Pedro (Williamson). 

Pleistocene—Santa Barbara (Cooper): Harris’ ranch, Santa Barbara County 

(Knecht): San Pedro (Arnold). 

Class SCAPHOPODA.' 

Order SOLENOCONCHIA. 

Family XL. DENTALIID&. 

Genus Dentalium Linné. 

Shell tube-like, gradually tapering posteriorly; longitudinally ribbed; margin of the aperture 

sharpened; posterior end with an internal, slightly projecting tube, which is provided with a dorso- 

ventrally elongated opening, the outer layer having a very slight emargination dorsally and ventrally. 

Dentalium elephantinum Linn. is a characteristic species. 

139. Dentalium hexagonum Sowerby. 

Dentalium hexagonum Spy., Thes. Conch., Vol. III, p. 103, fig. 10. CARPENTER, Brit. Assn. 

Rept., 1863, p. 648. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 238. KEEP, 

West Coast Shells, p. 114, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, 

Pp- 194. 
Dentalium neohexagonum SHARP & Pirspry, Tryon’s Man. Conch., Vol. XVII, p. 19, Pl. XI, figs. 

74-86, 1898. 

Shell small, curved, thin, tapering posteriorly; apex truncate; surface encircled by fine incre- 

mental lines and generally by one or two irregular encircling grooves showing interruption in growth; 
six prominent, equidistant, longitudinal ridges begin at posterior end and become obsolete near 

aperture; cross-section near posterior end, hexagonal; aperture subcircular. 

Dimensions.—Long. 33 mm.; diam. 3 mm. 

Somewhat resembles a miniature elephant’s tusk in shape. 

Rather common in the lower San Pedro series at Deadman Island and San 

Pedro; and in the upper San Pedro series at San Pedro, Deadman Island, Crawfish 

George’s, Los Cerritos, and Long Beach. Found in the Pleistocene at Barlow’s 

1 The classification adopted for this division is that used by Dr. W. N. Dall in Part Il of the ‘Contributions to the Tertiary Fauna 

of Plorida.”’ The generic description is from Tryon’'s “Structural and Systematic Conchology.” 

(24) March 4, 1903, 
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ranch, Ventura; and in the Pliocene at Pacific Beach, and Russ School, and in the 

Pleistocene at T'wenty-sixth Street, Spanish Bight, and Pacific Beach, San Diego. 

Living.—Santa Barbara to Mexico; East Indies; China (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; San Diego; 

Ventura (Arnold). 

Pliocene.—San Diego well (Cooper): San Diego (Arnold). 

140. Dentalium indianorum Carpenter. 

PuateE VIII, Fie. 4. 

Dentalium (? pretiosum Nutt., SBY., var.) trdianorum Cpr., Brit. Assn. Rept., 1863, p. 648. 

Dentalium indianorum Cpr., Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 238. 

Dentalium pretiosum var. indianorum Cpr., Tryon, Man. Conch., Vol. XVII, p. 45, Pl. XIII, 

figs. 4, 5, 6, 8, 1898. 

Shell small, curved, tapering posteriorly, heavy; surface with fine incremental rings, and 

striated posteriorly; cross-section and aperture circular. 

Dimensions.—Long. 41 mm.; diam. 3 mm. 

Some of the specimens are much more tapering than others. This species 
is distinguishable from other members of the genus found in this locality by its 

heavier shell, and by the striations near the posterior end. Specimens identified by 

Dr. Dall. 
Not uncommon in the lower San Pedro series of San Pedro and Deadman 

Island; rare in the upper San Pedro series at Crawfish George’s. The specimen 

figured is from the lower San Pedro series at Deadman Island, and is now in the 

collection of Delos Arnold. 

Living.—Straits of Fuca to Santa Barbara (Cooper). 

Pleistocene.—Sauta Barbara (Cooper): San Pedro (Arnold). 

141. Dentalium pseudohexagonum Dall. 

Puiate VIII, Figs. 12 anv 12a. 

Dentalium pseudohexagonum DALL, mss. 

Dentalium neohexagonum SHARP & PILsSBRY., TRYON, Man. Conch., Vol. XVII, p. 19, 1898, Pl. XI, 

figs. 74-86. 

Shell small, curved, tapering posteriorly, rather heavy; surface ornamented with nine promi- 

nent, rounded, elevated, longitudinal ridges, with concave interspaces; cross-section nine-sided; 

aperture round. 

Dimensions.—Long. 28 mm.; anterior diam. 2.8 mm.; posterior diam. 1 mm. 

Distinguishable from the other members of the genus by the number of the 

ridges. ‘The specimen described was dark colored, whether natural or not is not 

known. Specimen identified by Dr. Dall. 

Rare in the lower San Pedro series at Deadman Island; one fine specimen 

collected by Mrs. Oldroyd, and one by Delos Arnold; one or two specimens from 
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the upper San Pedro series at San Pedro. Found also in the Pleistocene at Spanish 
Bight, San Diego. The specimen figured is from the lower San Pedro series at 

Deadman Island, and is now in the collection of Mrs. T. S. Oldroyd. 

Living.—Locality unknown. Reported by Dall. 

San Pedro (Oldroyd; Arnold): San Diego (Arnold). Pleistocene. 

142. Dentalium semipolitum Broderip & Sowerby. 

Dentalium semipolitum Brov. & Spy., Cpr., Brit. Assn. Rept., 1863, p. 648. Cooper, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 238. 
Dentalium semistriatum var. semipolitum Bropv. & Spy., TRYON, Man. Conch., Vol. XVII, p. 91, 

Pl. XVI, fig. 54, 1898. 

Shell small, thin, tapering posteriorly, curved near posterior extremity; surface ornamented 

by numerous fine longitudinal ridges; cross-section and aperture circular. 

Dimenstons.—Long. 10 mm.; diam. 1.4 mm. 

Distinguishable from D. indianorum by striations along the whole length, and 

smaller, thinner, and more tapering shell. Specimens identified by Dr. Dall. 
Rare in upper San Pedro series at San Pedro, Deadman Island, and Crawfish 

George’s. 
Living.—San Diego to Gulf of California (Cooper). 

Pleistocene.—San Pedro (Arnold). 

Pliocene.—San Diego well (Dall). 

Genus Cadulus Philippi. 

Shell short, more or less inflated in the middle; apical orifice entire, circular, with annular 

suboblique internal plica remote from the apex. 

Cadulus subfusiformis Sars is a characteristic species. 

143. Cadulus nitentior Carpenter. 

PuateE VIII, Fie. 15. 

Cadulus nitentior CPR., mss. 

Cadulus fusiformis PHIL., COOPER, 7th Ann. Rept. Cal. St. Min., 1888, p. 231. 

Cadulus fusiformis SHARP & PILSBRY, DALL, mss. 

Shell small, dingy white or lustrous, tapering, falcate, tubular, thin; surface sculptured by 
numerous incremental lines, and sometimes by slight constrictions; aperture circular. 

Dimensions.—Long. 10 mm.; maximum diam. 1.2 mm. 

Common in the lower San Pedro series at Deadman Island and San Pedro 
bluffs. Found in the Pleistocene at Spanish Bight, San Diego. The specimen 
figured is from the lower San Pedro series at Deadman Island, and is now in the 
collection of Delos Arnold. 

Living.—California Coast. 

Pleistocene.—San Pedro; San Diego (Arnold). 

Pliocene.—San Diego well (Cooper). 
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Class GASTROPODA. 

Order OPISTHOBRANCHIATA. 

Family XLI. ACTHONIDA. 

Genus Acteon Montfort. 

Shell solid, ovate, with a conical, many-whorled spire, spirally grooved or punctate-striate; 

aperture long, narrow, rounded in front; outer lip sharp; columella with a strong, tortuous fold. 

Tornatella fasciata Lam. is a characteristic species. 

144. Acteon traskii Stearns. 

PuatE X, Fie. 6. 

Acteon traskii STEARNS, Nautilus, Vol. XI, 1897, p. 14; Proc. U. S. Nat. Mus., Vol. X XI, 1899, 

p. 297, text-fig. 

Shell small, conical above, cylindrical, rather solid; sculpture consisting of numerous fine, 

spiral, impressed lines, which become wider toward the base of the body-whorl, making the lower 

portion of the shell lirate, and by sharp, close-set, incremental lines; these latter are subordinate to 

the spiral sculpture; whorls six; suture distinct, narrowly channeled; aperture about two-thirds 

length of the shell, acutely angular above, rounded and effuse below, finely lirate and glossy within, 

with a thin glazing on the body-whorl; outer lip thin, simple; columella short and flexuous, with a 

conspicuous fold curving around the same and thickening the edge of the lip, which is moderately 

produced in the umbilical region. 
Dimensions.—Long. 10 mm.; lat. 5.2 mm.; body-whorl 8.3 mm. aperture 7 mm. 

Distinguishable from fictawis punctocwlata by its larger size, more impressed 

suture, more cylindrical body-whorl, more prominent and effuse anterior plication. 
Specimens identified by Dr. Dall. Rare in upper San Pedro series of San Pedro. 

Found in the Pleistocene at Spanish Bight, from which locality it was 
originally described. The specimen figured is from the upper San Pedro series at 
San Pedro, and is now in the collection of Delos Arnold. 

? Living—San Diego (Stearns). 

Pleistocene—San Pedro (Arnold): San Diego (Stearns; Hamlin; Arnold). 

Subgenus Rictaxis Dail. 

Shellilike Acfgon, but with the columella projecting beyond the line of the anterior margin, 

forming a small, tooth-like projection, or truncate obliquely. 

Type, Zornatella punctocwlata Cpr. 

' Phe classification of the Gastropoda is that used by Dall in Parts I and If of the ‘‘ Contributions to the Tertiary Fauna of 

Florida,” and in Bulletin No. 87, United States National Museum. The generic descriptions are for the most part from Tryon’s “ Struc- 

tural and Systematic Conchology.” 
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145. Acteon (Rictaxis) punctocelata Carpenter. 

Puate IX, Fia. 6. 

Tornatella punctocelata Crr., Brit. Assn. Rept., 1863, p. 646; Jour. de Conch., Vol. XII, 1865, 

p. 139. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 267. 

Rictaxis punctocelata Cpr., DALL, Am. Jour. Conch., Vol. VII, 1872, p. 136, Fal, DAW oki 1, 

Tryon, Syst. Conch., Vol. II, p. 356, Pl. LXXXVII, fig. 28, 1883. KEEP, West 

Coast Shells, p. 125, fig. 115, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 

1892, p. 195. TRyON, Man. Conch., Vol. XV, p. 166, Pl. LXIX, fig. 24, 1893. 

STEARNS, Proc. U. S. Nat. Mus., Vol. XXI, 1899, p. 298. 

Shell small, elongate, elliptical, thin; spire small, conical; whorls three or four, convex; 

sculpture consists of numerous fine, spiral impressed lines; body-whorl slightly ventricose; aperture 

acutely angular above, rounded below; outer lip thin, simple; columella projecting beyond the line 

of the anterior margin, or truncate obliquely; one sharp, columellar plait. 

Dimensions.—Long. 6 mm.; lat. 2.7 mm.; body-whorl 5 mm.; aperture 3.5 mm. 

Distinguishable from Actwon traskii by projecting columella, more ventricose 

body-whorl, less effuse anterior lip, and smaller size. 

Rare in the lower San Pedro series at Deadman Island and San Pedro, 

and in the upper San Pedro series at San Pedro. Found also in the Pleistocene at 

Spanish Bight, San Diego. The specimen figured is from the upper San Pedro 

series at San Pedro, and is now in the collection of Delos Arnold. 

Living.—Santa Cruz to San Diego (Cooper). 

Pleistocene. —Santa Barbara to San Diego (Cooper): San Pedro (Arnold); 

San Diego (Stearns; Arnold). 

Family XLII. TORNATINIDA. 

Genus Tornatina A. Adams. 

Shell cylindrical or fusiform, spire conspicuous, apex sinistral, suture channeled, columella 

callous, single plaited. 

Tornatina coarctata A. Adams is a characteristic species. 

146. Tornatina cerealis Gould. 

Priate X, Fic. 5. 

Bulla ( Tornatina) cerealis GLD., Bost. Jour. Nat. Hist., Vol. VI, 1853, p. 278, elle DCI h50 CP 

Tornatina cerealis GLD., Cpr., Brit. Assn. Rept., 1863, p. 647. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p. 267. TRyoN, Man. Conch., Vol. XV, p. 188, Pl. L, figs. 39, 40, 1893. 

Shell minute, solid, ovoid-fusiform, white; spire prominent, of three or four whorls rising by 

regular grades, and mammillate at tip; aperture linear above, gradually widening forward; outer lip 

salient at middle, and very gradually approaching the body of the whorl posteriorly, unites to it 

before reaching the suture; columellar margin callous its whole length, with a strong fold at the base. 

Dimensions.—Long. 4.5 mm.; lat. 2 mm.; spire 5 mm.; aperture 3,5 mm. 
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Distinguishable from 7’. cu/citella by more angular whorls, mammillate apex, 

more keeled upper edge of whorl, and smaller size. Specimens identified by 
Dr. Dall. 

Rather common in the upper and lower San Pedro series at San Pedro, and 

in the lower San Pedro series at Deadman Island. Found also in the Pleistocene at 
Spanish Bight, San Diego. The specimen figured is from the lower San Pedro 
series at Deadman Island, and is now in the collection of Delos Arnold. 

Living.—Monterey to San Diego (Cooper). 

Pleistocene.—Santa Barbara; San Diego (Cooper): San Pedro; San Diego 

(Arnold). 
147. Tornatina culcitella Gould. 

PLiatE X, Fie. 3: 

Bulla (Akera) culcitella Guv., Bost. Jour. Nat. Hist., Vol. VI, 1853, p. 377, Pl. XIV, fig 8: 
Mex. & Cal. Shells, p. 14, Pl. XIV, fig. 8, 1853. 

Tornatina culcitella GLD., CPR., Proc. Zool. Soc., 1856, p. 227. Cpr., Brit. Assn. Rept., 1863, 

p. 646. Gass, Pal. Cal., Vol. II, p. 88, 1869. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p. 268. KerEp, West Coast Shells, p. 125, fig. 114, 1892. WILLIAMSON, 

Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 195. TRyon, Man. Conch., Vol. XV, p. 189, 

Pl. L, fig. 38, 1893. 

Shell small, thin, cylindrical, narrowed posteriorly; spire only slightly elevated; apex acute; 
whorls four or five, suture appressed, distinct; aperture nearly as long as body-whorl, narrow 
anteriorly, gradually widening anteriorly to near anterior end, where it quite suddenly retracts to 

columella; columella with one plait. 
Dimensions.—Long. 11 mm.; lat. 5 mm.; body-whorl 1o mm.; aperture 8.5 mm. 

Some specimens attain the length of 23 mm. 
Common in the upper and lower San Pedro series of San Pedro and vicinity. 

Found also in the Pleistocene at bath-house, Santa Barbara; at Barlow’s ranch, 

Ventura, and at Twenty-sixth Street and Spanish Bight, San Diego. The specimen 
figured is from the lower San Pedro series at Deadman Island, and is now in the col- 

lection of Delos Arnold. 

Living.—Monterey to San Diego (Cooper). 

Pleistocene—Santa Barbara (Cooper): San Pedro; Santa Barbara; Ventura; 
San Diego (Arnold). 

148. Tornatina eximia Baird. 

Puate X, Fie. 11. 

Tornatina eximia BAtrRD, Proc. Zool. Soc., 1863, p. 67. Cpr., Brit. Assn. Rept., 1863, p. 647. 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 268. TRyon, Man. Conch., Vol. XV, 

p-. 189, 1893. 

Shell resembles 7: cudcite//a, but differs from that species in the following respects: Has a 
whorl less narrowed anteriorly, a spire depressed nearly to rim of body-whorl, a longer and narrower 

aperture, and a less prominent plait on the columella. 

Dimensions.—Long. 12.4 mm.; lat. 5.5 mm.; body-whorl 12.2 mm.; aperture 11.5 mm. 
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Specimen identified by Dr. Dall. 

One specimen from the Pliocene at Deadman Island which is figured, and is 
now in the collection of Delos Arnold. 

Living.—Vancouver Island to San Diego (Cooper). 

Pleistocene-—San Diego (Cooper). 

Phocene.—San Diego well (Cooper): San Pedro (Arnold). 

149. Tornatina harpa Dall. 

Tornatina harpa Dav, Am. Jour. Conch., Vol. VII, 1872, p. 136, Pl. XV, fig. 11. KEEP, West 

Coast Shells, p. 125, 1892. 

Shell small, white, of four and a half whorls; tabulate and sharply carinate above, character- 

ized by sharp grooves and raised lines, parallel with the lines of growth, which extend half over the 

whorls and become obsolete anteriorly; apex mammillated, minute globular, prominent; suture 

canaliculated; anterior portion of the last whorl smooth; last whorl slightly narrower above; aperture 

long, narrow, effuse below, with a deep, narrow sinus at the suture; columellar plait obsolete in the 

adult, rather prominent in the young shells; carina intersected by the grooves and slightly dentate. 
Dimensions.—Long. 6 mm.; lat. 3 mm. 

Easily distinguishable by the longitudinal sculpture on the upper half of the 
last whorl. 

Rare in the upper and lower San Pedro series at San Pedro. Found in upper 
San Pedro series at Spanish Bight, San Diego. 

Living.—Monterey (Dall): Catalina Island, 10 fathoms (Arnold, 1901). 

Pleistocene.—San Pedro; San Diego (Arnold). 

Genus Volvula A. Adams. 

Shell subcylindrical, attenuated to a point posteriorly, to which the narrow aperture extends; 

spire concealed; outer lip sharp; columella with an obsolete anterior plication. 

Volvula acuminator Brug. is a characteristic species. 

150. Volvula cylindrica Carpenter. 

Puate IV, Fie. 2. 

Volvula cylindrica Cpr., Brit. Assn. Rept., 1863, p. 647; Ann. & Mag. Nat. Hist., 3rd Ser., Vol. XV, 

1865, p. 380. CoopeR, 7th Ann. Rept. Cal. St. Min., 1888, p. 270. WHILLIAMSON, 

Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 195. TRyon, Man. Conch., Vol. XV, 

1892, p. 239. 

Shell small, cylindrical; flattened in middle and with margin almost parallel, swelling out 

anteriorly; suddenly narrowed behind, running out into short, narrow, umbilicated point; aperture 

length of shell; very narrow posteriorly, gradually broadening into subovate opening at anterior 

end; surface smooth, except for faint lines of growth parallel to margin of shell. 

Dimensions.—Long. 11 mm.; maximum diam. 4.5 mm. 

Resembles Cylichna alba, but has an extended umbilical point. Dall (Trans. 
Wagner Inst. Sci., Vol. III, Part 1, 1890, p. 16) mentions a ‘“Volvula cylindrica 
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Gabb” as occurring in the Miocene of San Domingo, and living on the Atlantic 

Coast near Cape Hatteras. Whether or not this species is identical with the West 

Coast form the writer is unable to state. 

Rare in the lower San Pedro series at Deadman Island. Found in the 

Pleistocene at Twenty-sixth Street, San Diego. The specimen figured is from the 

lower San Pedro series at Deadman Island, and is now in the collection of Delos 

Arnold. 

Living.—Santa Barbara to San Diego (Cooper). 

Pleistocene.—San Diego (Cooper): San Pedro; San Diego (Arnold). 

Family XLIII. SCAPHANDRIDZ. 

Genus Cylichna Loven. 

Shell strong, cylindrical, smooth or punctate-striate; spire minute or truncated; aperture 

narrow, rounded in front; columella callous, with one plait. 

Cyhichna arachis Quoy. is a characteristic species. 

151. Cylichna alba Brown. 

Puate X, Fia. 18. 

Gylichna cylindracea (non LINN.) CpR., Brit. Assn. Rept., 1863, p. 647. Cooper, 7th Ann. Rept. 

Cal. St. Min., 1888, p. 238. 

Volvaria alba BRowN, Illustr. Conch. G. B., p. 3, Pl. XIX, figs. 43, 44. 

Cylichna alba (Brown) Loven, Ofversight K. Vet.-Akad, Forh., 1846, p. 142. Tryon, Man. Conch., 

Vol. XV, p. 290, Pl. LX, fig. 16, 1893. 

Shell small, cylindrical, smooth; spire truncated; aperture narrow posteriorly for about two- 

thirds length of shell, when the inner lip gradually retracts to the columella, forming a rounded 
anterior end to the aperture; columella callous, with one plait. 

Dimensions.—Long. 10.5 mm.; maximum diam. 4.25 mm. 

Specimens identified by Dr. Dall. 
Rare in the lower San Pedro series of Deadman Island, and upper San Pedro 

series at San Pedro. 

Found also in the Pleistocene at Spanish Bight, San Diego, and at Barlow’s 
ranch, Ventura. The specimen figured is from the lower San Pedro series at Dead- 
man Island, and is now in the collection of Delos Arnold. ; 

Living.—Monterey to San Diego (Cooper). 

Pleistocene.—Santa Barbara; San Diego (Cooper): San Pedro; San Diego; 
Ventura (Arnold). 

Pliocene.—San Diego well (Cooper). 
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Family XLIV. BULLIDA. 

Genus Bulla Linné. 

Shell oval-globular, smooth, spotted, marbled, or zoned; spire concave, umbilicated; aper- 

ture as long as the shell; inner margin without columella; outer lip trenchant. 

Bulla ampulla Linn. is a characteristic species. 

152. Bulla punctulata A. Adams. 

Bulla punctulata A. Ap., Thes. Conch., Vol. II, p. 604. Cpr., Proc. Zool. Soc., 1863, p. 359: 

Tryon, Man. Conch., Vol. XV, Pl. 37, fig. 39; Pl. XXXVI, figs. 29, 30, 1893. 

Bulla punctata A. Av., Thes. Conch., Vol. II, p. 577, Pl. CX XIII, fig. 77; not of SCHROETER. 

Bulla adamsii MENKE, Zeit. f. Mol., p. 162, 1850. Cooper, 7th Ann. Rept. Cal. St. Min.,1888, p. 230. 

Shell of medium size, subglobular, thin; spire lacking; aperture full length of shell, broadly 

ovate in front, narrowed posteriorly; outer lip thin, simple, gradually rounded near umbilicus; inner 

lip and columella incrusted; umbilical pit at posterior end, deep, effuse. 

Dimensions.—Long. 32 mm.; alt. 23 mm.; aperture 32 mm. 

The shell described was an average specimen, some of the shells being larger 
and some much smaller. Specimens identified by Dr. Dall. 

This species is distinguishable from B. nebulosa by its longer, narrower, more 

eylindrical body-whorl. B. punctulata is a southern shell, and is found but rarely 

as far north as San Diego. B. nebulosa is the common form now living at San Pedro. 

Rather common in the upper San Pedro series of Deadman Island, Los 

Cerritos, Crawfish George’s, and San Pedro. 

Living.—San Pedro to Panama (Cooper). 

Pleistocene—San Pedro (Cooper; Arnold). 

Pliocene—San Fernando (Cooper). 

153. Bulla quoyi Gruy. 

Priate VIII, Fic. 8. 

Bulla quoyi GRAY, Trav. in New Zealand, Dieffenbach, Vol. I, p. 243, No. 113. Cpr., Brit. Assn. 

Rept., 1863, p. 646. 

Shell small, elliptical; aperture extending full length of shell; ovate in front, somewhat 

narrowed behind; outer lip thin, angulated at posterior end; umbilicus at posterior end deep, not 

very effuse; columella incrusted, the incrustation covering the anterior umbilical region. 

Dimensions.—Long. 8 mm.; alt. 5 mm.; aperture 8 mm. 

The specimen described is a young shell. Identified as Bulla quoyt by Dr. 

Dall. Distinguishable from B. punctulata by angulation of outer lip near posterior 

umbilicus, and the much sharper curve of the anterior lip. 

Rare in upper San Pedro series of San Pedro; one young specimen found, 

which is figured, and is now in the collection of Delos Arnold. 

Living.—Santa Barbara to Lower California (Carpenter). 

Pleistocene.—San Pedro (Arnold). 
(25) March 12, 1903, 
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Genus Haminea Leach. 

Shell oval-globular, spiral ventricose, corneous, thin, covered by a slight, smooth epidermis; 

spire involute. 

Haminea hydatis Linn. is a characteristic species. 

154. Haminea virescens Sowerby. 

Puate VIII, Fic. 18. 

Bulla virescens Spy., Gen. Rec. Moll., No. XXXIX, fig. 2. A. ApAms, Thes. Conch., Vol. II, 

p- 579, PI. CX XIV, fig. 83, 1850. Cpr., Brit. Assn. Rept., 1863, p. 646. = A. cymbz- 

formis Cpr. (fide DALL, Trans. Wagner Inst. Sci., Vol. III, Part 1, 1890, p. 18). 

Kerep, West Coast Shells p. 126, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., 

Vol. XV, 1892, p. 195. TRYON,. Man. Conch., Vol. XV, p. 360, Pl. XL, fig. 5; 

Pl. XLIII, fig. 19, 1893. 

Shell small, subglobular, thin; spire wanting; aperture full length of shell; posterior portion 

of lip projects only slightly beyond apex; anterior part of aperture broadly ovate, tapering into a 

canal at the posterior extremity; surface smooth and shell translucent. 
Dimensions.—Long. 7 mm.; alt. 6 mm.; aperture 7 mm. x 4.5 mm. 

One of the specimens shows the green color of the living shells. Dr. Dall 

says of this species: “‘The specimens (Caloosahatchie beds) have been compared 
with typical specimens of H. virescens, and agree exactly. This is one of the cases 
where, so far as known, a species formerly inhabiting both coasts of North America 
has become extinct since Pliocene times on one side of the continent while persist- 
ing on the other. It is quite possible, however, that a more thorough exploration of 

the Antillean region would show the species still living there.” 
Rare in upper San Pedro series of San Pedro; two specimens found. ‘The 

specimen figured is from the upper San Pedro series at San Pedro, and is now in the 

collection of Delos Arnold. 

Living.—Santa Barbara to San Diego (Carpenter). 

Pleistocene.—San Pedro (Arnold). 

Pliocene.—Caloosahatchie beds, Florida (Dall). 

Order PULMONATA. 

Suborder STYLOMMATOPHORA. 

Superfamily MONOTREMATA. 

Family XLV. HELICIDA. 

Genus Helix Linné. 

Subgenus Epiphragmophora S/robel. 

Shell umbilicate, fusco-calcareous; peristome expanded, nearly circular; a solid calcareous 
epiphram. 

Helix cuyana Strobel is a characteristic species. 
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155. Helix (Epiphragmophora) sp. indet. 

Shell small, flattened, globosely conoidal; spire only slightly elevated; whorls three or four, 

slightly convex; umbilicus narrow, deep; peristome expanded, nearly circular. 

An imperfect specimen of this genus was found in the lower San Pedro series 

‘and sent to Dr. Dall, who pronounced it a member of the above genus. 

Living.— ( ?) 

Pleistocene.—San Pedro (Arnold). 

Superfamily HYGROPHILA. 

Family XLVI. LIMNAIDZ. 

Subfamily PLANORBINA, 

Genus Planorbis Guettard. 

Shell discoidal, biconcave, the whorls visible on both sides; aperture small, rounded; 

margin usually simple, sometimes expanded. Z 

Planorbis corneus Linné is a characteristic species. 

156. Planorbis tumidus Pfeiffer. 

Puate IX, Fie. 13. 

Planorbis tumidus Pfeiff., Proc. Zool. Soc., 1861, p. 232. CPpR., Brit. Assn. Rept., 1863, p. 558- 

Shell small, discoidal; spire, except last one and three-fourths whorls, slightly depressed; 

whorls four, breadth and height about equal; suture deeply impressed, the whorls sloping toward it; 
base cup-shaped, exhibiting all of the whorls; aperture exhibiting a slightly oblique section of a 

somewhat angular cylinder; lip embracing over half of body-whorl and joined by callus. 

Dimensions.—Alt. 5 mm.; maximum diam. 12mm. 

Distinguishable from P. vermicularis by less sloping upper side of body-whorl, 
less depressed spire, and lip that is not expanded. Specimens identified by Dr. Dall. 

Rare in upper and lower San Pedro series of San Pedro; three specimens. 

The specimen figured is from the upper San Pedro series at San Pedro, and is now 

in the collection of Delos Arnold. 

Living.—Guatemala (Carpenter). 

Pleistocene—San Pedro (Arnold). 

157. Planorbis vermicularis Gould. 

Prats IX, Fie. 14. 

Planorbis vermicularis GLp., Proc. Bost. Soc. Nat. Hist., Vol. I], 1847, p. 212; Wilkes’ Expl. 

Exped., Vol. XII, p. 112, fig. 131, 1852. Cpr., Brit. Assn. Rept., 1863, p. 675. 

Shell small, dome-shaped; spire sunken into cup-shaped depression below upper margin of 
body-whorl; whorls four, breadth and height about equal, the last one deflected near the aperture, 
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rounded at periphery; suture very deep, the whorls sloping toward it; base cup-shaped, exhibiting 

all of the whorls; aperture exhibiting a very oblique section of a cylinder; slightly expanded, em- 

bracing about one-half the height of the last whorl, and joined by callus. 

Dimensions.—Alt. 6 mm.; maximum diam. 11.5 mm. 

Specimens identified by Dr. Dall. 
Rare in the upper and lower San Pedro series at San Pedro; three specimens. 

The specimen figured is from the upper San Pedro series at San Pedro, and is now 
in the collection of Delos Arnold. 

Living.—Interior of Oregon (Gould). 

Pleistocene.—San Pedro (Arnold). 

Family XLVII. PHYSIDZ. 

Genus Physa Draparnaud. 

Shell ovate, sinistrally spiral, thin, polished; aperture rounded in front. 

Physa fontinalis Linn. is a characteristic species. 

158. Physa heterostropha Say. 

Physa heterostropha SAY, Nicholson’s Encycl., Pl. LXIX, fig. 6. Cpr., Brit. Assn. Rept., 1863, 

p. 674. KEEP, West Coast Shells, p. 118, fig. 107, 1892. 

Shell small, sinistral, shining, pellucid; whorls five ventricose; suture distinct; aperture 

oval; outer lip thin; pillar lip strong and forms a conspicuous sinus where it joins the whorl above. 
Dimensions.—Long. 12 mm.; lat. 7 mm.; body-whorl 10 mm.; aperture 8 mm.; deff. 

95 degrees. 

This fresh-water form, together with several other species having the same 

habitat, was found in the lower San Pedro beds at San Pedro. There is no doubt as 

to their occurrence in these marine deposits, into which they were probably washed 

by some fresh-water stream. 

Living.— North America. 

Pleistocene—San Pedro (Arnold). 

Superfamily DITREMATA. 

Family XLVIII. AURICULIDA. 

Subfamily MELAMPINA. 

Genus Melampus Montfort. 

Shell oval-conoidal, or suboval, solid; spire rather short; aperture elongated, narrow; 

columellar lip with several dentiform plications; columella plicate; outer lip sharp, interior with 
revolving ridges. 

Melampus luteus Quoy is a characteristic species. 
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159. Melampus olivaceus Carpenter. 

Melampus olivaceus CpR., Mazatlan Cat., No. 235; Brit Assn. Rept., 1863, p. 647. Cooper, 7th 

Ann. Rept. Cal. St. Min., 1888, p. 250. KEEP, West Coast Shells, p. 124, fig. 113, 

1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 196. 

Shell small, thin, pyriform; spire solid, conical, barely elevated; whorls four or five, flat; 
body-whorl comprises most of shell, slightly angulated above; suture appressed, wavy; aperture 

long, narrow, rounded anteriorly; outer lip thin; inner lip incrusted, and with one prominent plica- 

tion, and sometimes one or two more smailer ones; one prominent plication on columella; umbilicus 

subperforate. 

Dimensions.—Long. 12 mm.; lat. 9 mm.; aperture 9.5 mm. 

Somewhat resembles a small, thin, depressed Conus californicus. 
Found in all of the lower and upper San Pedro localities. Also found in the 

Pleistocene at Twenty-sixth Street, San Diego. 

Living.—Salinas River to Mazatlan (Cooper). 

Pleistocene—San Diego (Cooper): San Pedro; San Diego (Arnold). 

Pliocene.—San Diego well (Dall). 

Superfamily PETROPHILA. 

Family XLIX. GADINIID. 

Genus Gadinia Gray. 

Shell obliquely conical; muscular impression horseshoe-shaped, the right side shortest, 
terminating at the siphonal groove. 

Gadinia afra Gray is a characteristic species. 

160. Gadinia reticulata Sowerby. 

Mourctia reticulata Spy., Proc. Zool. Soc., 1835, p. 6. 

Gadinia reticulata Spy.. H. & A. ADAMS, Gen. Rec. Moll., Vol. I, p. 463, 1853. Cpr., Brit. Assn. 

Rept., 1863, p. 666. Dati, Am. Jour. Conch., Vol. VI, 1871, p. 11, Pl. II, figs. 1 to 9; 

Pl. IV, figs. 1, 2 and 3. Keep, West Coast Shells, p. 98, fig. 83, 1892. WILLIAMSON, 

Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 196. 

Rowellia sp. Cpr., Brit. Assn. Rept., 1863, p. 651. 

Gadinia ( Rowellia) radiata CoorER, GapB, Proc. Cal. Acad. Sci., Vol. III, 1865, p. 188. CoopEr, 

Geogr. Catal. Moll., p. 24, No. 460, 1867. 

Rowellia radiata CoopER, Am. Jour. Conch., Vol. VI, 1871, p. 319. 

Gadinia radiata CoorER, DALL, Am. Jour. Conch., Vol. VII, 1872, p. 192. 

Gadinia reticulata var. radiala COOPER, Bull. No. 4, Cal. St. Min. Bureau, 1894, p. 26. 

Shell conical; apex central, smooth, blunt; surface sculptured by numerous rounded, 
radiating ridges, made somewhat nodose by concentric, elevated lines of growth; aperture slightly 

ovate; inner surface smooth; lip smooth, effuse; color white. 

Dimensions.—Long. 15 mm.; lat. 14 mm.; alt. 5 mm. 

Somewhat resembles Acmea mitra, but is more depressed, has a less acute 
apex, and is sculptured radially. One specimen found in upper San Pedro series of 

San Pedro. 



198 CALIFORNIA ACADEMY OF SCIENCES. 

Living.—Lower California (Carpenter): West Coast (Keep): Halfmoon Bay 

(Arnold). 

Pleistocene.—San Pedro (Arnold): San Nicolas Island (Bowers. 

Superorder STREPTONEURA. 

Order CTENOBRANCHIATA. 

Superfamily TOXOGLOSSA. 

Family L. TEREBRID&. 

Genus Terebra Bruguiére. 

Shell elongated, turriculated, narrow, solid; whorls numerous, rather flattened, with super- 

ficially impressed sutures; aperture small, ovate, profoundly notched at base; columella oblique. 

Terebra nebulosa Sowerby is a characteristic species. 

Section Acus (Humphrey) Gray. 

161. Terebra (Acus) simplex Carpenter. 

Myurella simplex Cpr., Brit. Assn. Rept., 1863, p. 657; Ann. & Mag. Nat. Hist., 3rd Ser., 

Vol. XV, 1865, p. 395. Gass, Pal. Cal., Vol. II, p. 78, 1869. CooprrR, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 253. KEEP, West Coast Shells, p. 56, fig, 40, 1892. 

Terebra simplex CPR., =T. variegata GRAvy (fide TRvOoN, Man. Conch., Vol. VII, p. 14, 1885). 

Terebra (Acus) simplex Cpr., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 207. 

Shell small, turreted, slender; apex acute; whorls ten to eleven, flat; sculpture ‘consists of 

about fourteen faint, transverse ribs, each terminated on anterior end by a prominent node; a pseudo 

suture separates the row of nodes from the main part of the whorl; incremental lines visible; suture 

impressed, distinct; aperture subelliptical; outer lip thin, slightly arcuate anteriorly; inner lip smooth; 

plication on columella; sinus short. 

Dimensions.—Long. 33 mm.; lat. 9 mm.; body-whorl 13 mm.; aperture 9g mm.; defl. 

18 degrees. 

Sculpture in this species is quite variable; some specimens have the row of 
nodes prominently elevated, others show only a little constriction at upper third of 

transverse ridge. 
Common in upper, rare in lower San Pedro series of the San Pedro region. 

Rare in the Pliocene of Deadman Island and Timm’s Point. Found in the Pleis- 
tocene at Barlow’s ranch, Ventura, and at Twenty-sixth Street, Spanish Bight, and 

Pacific Beach, San Diego. 

Living.—Santa Barbara to San Diego (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; San Diego; 

Ventura (Arnold). 

Pliocene.—San Diego well (Dall): San Pedro (Arnold). 
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Family LI. CONIDA. 

Genus Conus Linné. 

Shell thick, obconic, whorls enrolled upon themselves, the spire short, or not elevated, 

smooth or tuberculated; aperture long, narrow, the margins parallel, truncated at the base; the outer 
lip with a slight sutural sinus. 

Conus marmoreus Linn. is a characteristic species. 

162. Conus californicus Hinds. 

Conus californicus Hvs., Proc. Zool. Soc., 1844; Voy. Sulphur, p. 7, Pl. I, figs. 3, 4, 5, 1844. 

=C. ravus GLb. (fide Crr., Brit. Assn. Rept., 1863, p. 658). Gass, Pal. Cal., 

Vol. II, p. 78, 1869. FRyon, Man. Conch., Vol. VI, p 17, Pl. IV, figs. 62, 63, 1884. 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 236. KEEP, West Coast Shells, 
Pp- 54, 1892. 

Shell double-conical; spire compact, elevated; apex subacute; whorls seven or eight, flat, 
smooth, except for incremental lines; suture irregular, appressed; body-whorl conical, subangular 

anteriorly, spirally ornamented with fine lines, which are most prominent on lower part of whorl; 

aperture long, narrow, slightly wider anteriorly; outer lip thin, bulging anteriorly; obsolete pos- 

terior sinus. 

Dimensions.—Long. 34 mm.; lat. 18 mm.; body-whorl 29 mm.; aperture 27.5 mm.; defl. 

83 degrees. 

The specimens from the Pleistocene are generally much worn, but some of 

them retain the reddish brown coloration of the spiral lines and upper part of 
the whorls. 

Not uncommon in the Pliocene at Deadman Island and Timm/’s Point; in the 

lower San Pedro series at Deadman Island and San Pedro; very common in the 

upper San Pedro series at Deadman Island, Crawfish George’s, Los Cerritos, San 

Pedro, and Long Beach. Found also at Spanish Bight and Pacific Beach, San Diego. 

Living.—Farallon Islands to San Diego; Lower California (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; San Diego 
to} to} 

(Arnold). 

Pliocene.—San Fernando (Cooper): San Pedro; Stanford University (Arnold). 

Family LIL. PLEUROTOMID AE. 

Genus Pleurotoma Lamarck. 

Shell turriculated, fusiform, terminated anteriorly by a straight, more or less long canal; 

aperture oval; columellar lip smooth, straight or sinuous; outer lip somewhat sinuous, with a pos- 

terior sinus. 

Pleurotoma babylonia Lam. is a characteristic species. 
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163. Pleurotoma perversa Gabb. 

Pleurotoma perversa GABB, Proc. Cal. Acad. Sci., Vol. III, 1865, p. 183; Pal. Gall Voll Il ppace 

73, Pl. I, fig. 10, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 260. 

Surcula perversa, GABB, TRYON, Man. Conch., Vol. VI, p. 239, Pl. VI, fig. 79, 1884. 

Shell small, sinistral, elongate, slender; whorls eight to eleven, convex; surface smooth 

except for fine incremental lines which are convexly angulated posteriorly a little above middle of 

whorl; suture deeply impressed, distinct; aperture elongate-ovate; outer lip arcuate anteriorly; inner 

lip incrusted; columella smooth; posterior sinus prominent; anterior sinus long, narrow. 

Dimensions.—Long. 42 mm.; lat. 11.5 mm.; body-whorl 21 mm.; aperture, including canal, 

16 mm.; defl. 18 degrees. 

Distinguishable from other members of this family by being sinistral. 
Common in the Pliocene and lower San Pedro series at Deadman Island; in 

lower San Pedro series at San Pedro; and rare in the upper San Pedro series at 
Deadman Island, San Pedro, and Los Cerritos. Common in upper San Pedro series 

at Crawfish George’s. 

Living.—Vancouver Island to Catalina Island (Cooper). 

Pleistocene.—Santa Barbara to San Pedro (Cooper): San Pedro (Arnold). 

Pliocene.—San Pedro (Arnold). 

Subgenus Borsonia Bellardi. 

Shell fusiform; with a plication upon the middle of the columella. 

Pleurotoma pyrenaica Roualt is a characteristic species. 

164. Pleurotoma (Borsonia) bartschi, sp. nov. 

PLATE V, Fic. 7; Pirate IX, Fic. 1. 

Shell small, fusiform, elongate; apex obtuse, mammilliform; whorls seven, angulated near 

middle; body-whorl less angulated than those of spire; anterior portion of whorl ornamented with 

about twelve oblique, transversely elongated nodes, which reach their greatest prominence on the 

angle of the whorl; body-whorl sometimes smooth and sometimes nodose; posterior portion of whorl 

flat and smooth except for incremental lines; incremental lines fine, oblique, and angulated convexly 

posteriorly on upper portion of whorl; suture deeply appressed, distinct; aperture elongate-elliptical; 
outer lip thin, arcuate anteriorly below posterior sinus; inner lip incrusted; columella nearly straight, 

incrusted, with one sharp plication in middle of aperture; posterior sinus shallow; anterior sinus 

prominent. 

Dimensions. —Long. 19 mm.; lat. 7 mm.; body-whorl 11.5 mm.; aperture, including canal, 

8.5 mm.; defl. 28 degrees. 

Distinguishable from B. dallii and B. hooveri by the prominent nodes on the 

whorls. Looks very much like Drillia torosa, but is easily distinguishable by the 
plication on columella and more angulated body-whorls. Pronounced a new species 

by Dr. Dall. Specimens of Borsonia bartschi in the State Museum collection of 
fossils at Berkeley are labeled “Drillia masta.” 
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Rare in the Pliocene and lower San Pedro series at Deadman Island. The spe- 

cimen figured on Plate IX is the type, which is from the lower San Pedro series at 
Deadman Island, and is now in the United States National Museum; the specimen 

figured on Plate V is a stumpy form, which might be called variety curta. 

Pleistocene—San Pedro (Arnold). 

Pliocene.—San Pedro (Arnold). 

165. Pleurotoma (Borsonia) dalli, sp. noy. 

PuateE VI, Fic. 2. 

Shell small, fusiform; spire elevated; apex mammilliform; whorls eight, sharply angulated 

a little anterior of middle; body-whorl less angulated than those of spire; posterior portion flat to 

slightly concave, anterior portion slightly convex; first four whorls slightly nodose on angle; orna- 

mentation consists of fine oblique, incremental lines which are convexly angulated posteriorly just 

posterior to angle of whorl; suture deeply impressed, distinct; aperture elongate-elliptical; outer lip 

thin, arcuate anteriorly; inner lip incrusted; columella slightly recurved, with one prominent plication 

in middle of aperture; posterior sinus prominent; anterior sinus rather short. 
Dimensions.—Long. 23.5 mm.; lat. 9 mm.; body-whorl 13 mm.; aperture, including canal, 

10 mm.; defl. 27 degrees. 

Distinguishable by mammilliform apex, small deflection, sharply angulated, 
smooth whorls, and plication on columella. Specimens pronounced new species by 

Dr. Dall. 
Rare in lower San Pedro series and Pliocene at Deadman Island. The speci- 

men figured is the type, which is from the lower San Pedro series at Deadman 

Island, and is now in the United States National Museum. 

Pleistocene.—San Pedro (Arnold). 

Pliocene.—San Pedro (Arnold). 

166. Pleurotoma (Borsonia) hooveri, sp. noy. 

Puate X, Fie. 1. 

Shell small, fusiform; apex mammilliform; whorls five or six, angulated slightly anterior to 

middle; body-whorl less angulated than those of spire; surface smooth, except for incremental lines, 

which are oblique, and angulated convexly posteriorly a little above angle of whorl; suture deeply 

impressed, distinct; aperture elliptical; outer lip thin, arcuate anteriorly below posterior sinus; inner 

lip incrusted; columella incrusted, straight, with one prominent plication in middle of aperture; pos- 

terior sinus shallow; anterior sinus short. 

Dimensions.—Long. 13 mm.; lat. 6.5 mm.; body-whorl 8.2 mm.; aperture, including canal, 

6.5 mm.; defl. 50 degrees. 

Distinguishable from B. dailii by greatly depressed spire, fewer whorls and 

lack of nodes on apical whorls. Pronounced a new species by Dr. Dall. 
Rare in lower San Pedro series; two found at Deadman Island. The speci- 

men figured is the type, which is from the lower San Pedro series at Deadman 
Island, and is now in the United States National Museum. 

Pleistocene.—San Pedro (Arnold). 
( 26) March 12, 1903, 
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Subgenus Leucosyrinx Dall. 

167. Pleurotoma (Leucosyrinx) pedroana, sp. nov. 

Puate IX, Fic. 4. 

Shell small, elongated; apex subacute; whorls six, sharply angulated near anterior margin; 

upper portion of whorls flat; ornamentation consists simply of incremental lines, which are angulated 
convexly posteriorly a little posterior to the angle of the whorl; lower portion of body-whorl, and 

sometimes the lower portion of the upper whorls, faintly spirally ribbed; deep sutural canal; aperture 

ovate; outer lip thin, bulging anteriorly; inner lip smooth; posterior rims shallow and wide; canal 

long, narrow; columella slightly recurved. 

Dimensions.—Long. 17 mm.; lat. 6 mm.; body-whorl 10 mm.; aperture 7 mm.; defl. 

22 degrees. 

Distinguishable by the deep, canal-like suture and the prominence of the 
angulation on the lower part of the whorls. Specimens identified by Dr. Dall as 

being new. 

Rare in lower San Pedro series at Deadman Island; three specimens found. 
The specimen figured is the type, which is from the lower San Pedro series at Dead- 
man Island, and is now in the United States National Museum. 

San Pedro (Arnold). Pleistocene. 

Subgenus Genota Adams. 

Section Dolichotoma Bellardt. 

Shell mitreeform; whorls finely cancellated; aperture elongated, canal short; sinus profound. 

Pleurotoma mitreformis Kiener is a characteristic species. 

168. Pleurotoma (Dolichotoma) carpenteriana Gubb. 

Pleurotoma (Surcula) carpenteriana Gaps, Proc. Cal. Acad, Sci., Vol. III, 1865, p. 183; Pal. Cal., 

Vol. II, pp. 5, 72, Pl. I, fig. 8, 1869. 

Surcula carpenteriana GABB, TRYON, Man. Conch., Vol. VI, p. 239, Pl. VII, fig. 3, 1884. Cooper, 

7th Ann. Rept. Cal. St. Min., 1888, p. 266. KEEP, West Coast Shells, p. 57, 

fig. 41, 1892. 

Genota carpenteriana GABB, DALL, Proc. U. S. Nat. Mus., Vol. XII, 1889, p. 303. 

Pleurotoma (Dolichotoma) carpenteriana CpR., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 

1892, p. 207. 

Shell large, fusiform; spire elevated and about as long as the aperture; whorls eight, sub- 

flattened on the sides, slightly concave near suture, and very slightly convex anteriorly; surface 
ornamented with fine spiral ridges, which alternate in size on lower part of body-whorl; suture im- 

pressed; aperture narrow, widest in middle; outer lip thin, arcuate anteriorly below. the wide, shallow 

sinus; inner lip smooth, incrusted; canal broad and short. ; 

Dimensions. —Long. 88 mm.; lat. 33 mm.; body-whorl 66 mm.; aperture, including canal, 
50 mm.; defl. 38 degrees. 

The specimen described is an exceedingly fine specimen, a little above the 
average in size. Mrs. Oldroyd has over a dozen fine specimens of the living shells 
of this species, which have been hauled up in the fishermen’s nets at San Pedro. 
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Not uncommon in the upper San Pedro series at San Pedro, Deadman Island, 

and Crawfish George’s. Found also in the Pleistocene at Pacific Beach, San Diego, 
and at the old irrigating ditch, Ventura. 

Living.—Monterey to San Diego (Cooper): Cerros Island (Dall). 

Pleistocene—Santa Barbara; San Pedro (Cooper): San Pedro; San Diego; 

Ventura (Arnold). 

Pliocene.—Santa Rosa; San Fernando (Cooper): San Diego well (Dall). 

169. Pleurotoma (Dolichotoma) cooperi, sp. nov. 

PrateE VII, Fic. 3. 

Shell large, fusiform; spire elevated, same length as aperture; whorls seven, prominently 

angulated near middle; upper portion decidedly concave, lower portion slightly convex; first five 

whorls slightly nodose on angle, rest of whorls smooth on angle, except for roughness caused by in- 

cremental lines; surface ornamented with revolving spiral ridges, most prominent on the lower portion 

of whorls, and with prominent incremental lines, which, following the outline of the lip, are convexly 
angulated posteriorly on the upper portion of the whorl and concavely angulated on the lower 
portion; on the upper whorls the nearly equal prominence of the two systems of sculpture give the 

shell a cancellated appearance; aperture long, narrow, with sides nearly parallel; outer lip thin, 
arcuate anteriorly below sinus; inner lip smooth, incrusted; posterior sinus shallow, broad; canal 

short, nearly as wide as aperture. 
Dimensions.—Long. 65 mm.; lat. 24 mm.; body-whorl 42.5 mm.; aperture, including canal, 

33 mm.; defl. 39 degrees. 

Distinguishable by the decided convexity of the upper portion of the whorl, 

smooth angle and cancellated appearance of upper whorls. 
Rare in upper San Pedro series of San Pedro; one specimen found. The 

specimen figured is the type, which is from the upper San Pedro series at San Pedro, 
and is now in the United States National Museum. 

Pleistocene-—San Pedro (Arnold). 

170. Pleurotoma (Dolichotoma) tryoniana Gabb. 

Pleurotoma ( Surcula) tryoniana Gasp, Pal. Cal., Vol. II, p. 6, Pl. J, fig. 9, 1869. 

Surcula tryoniana GaBs, CooPER, 7th Ann. Rept. Cal. St. Min., 1888, p. 266. 

Shell resembles P. carpenteriana in shape; whorls eight, convex anterior to middle, with 

row of nodes on angle; upper portion of whorls concave; surface ornamented with revolving ridges, 

rather coarser on lower portion of whorl; suture impressed; aperture elongate, narrow, widest in 

middle; outer lip thin, bulging below the wide, shallow sinus; inner lip smooth; canal short, broad. 
Dimensions.—Long. 75 mm.; lat. 28 mm.; body-whorl 52 mm.; aperture, including canal, 

40 mm.; defl. 33 degrees. 

Distinguishable by nodose, convex, angular whorls. 
Rare in upper San Pedro series of San Pedro. Mrs. Oldroyd has several 

specimens of this species, which have been hauled up alive in the fishermen’s nets at 

San Pedro. 

Living.—San Diego (Cooper): San Pedro (Oldroyd). 

Pleistocene.—Santa Barbara; San Pedro (Cooper): San Pedro (Arnold). 
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Genus Drillia Gray. 

Shell turriculated; aperture oval, oblique; canal short, twisted; columella lip strongly 

callous above. 

Pleurotoma gibbosa Kiener is a characteristic species. 

171. Drillia cancellata Carpenter. 

Drillia cancellata CpR., Brit. Assn. Rept., 1863, p. 658; Proc. Phil. Acad. Nat. Sci., 1865, p. 63. 
Tryon, Man. Conch., Vol. VI, p. 183, 1884. 

Shell resembles J. zzevmis in shape; whorls eight or nine, nearly flat, but slightly angulated 

near anterior margin; decoration consists of five to six spiral ridges and about twenty-five rather 

more prominent transverse, slightly oblique ribs, the whole giving the whorls a cancellated appear- 
ance; suture impressed, distinct; canal long, prominent. 

The four specimens found were youug, and no adult has so far been recorded 
from this formation. 

Found in the lower San Pedro series of Deadman Island, and in the upper 
San Pedro series of Los Cerritos. Found in the Pleistocene at Spanish Bight, 
San Diego. 

Living.— Puget Sound (Carpenter). 

Pleistocene-—San Pedro; San Diego (Arnold). 

172. Drillia hemphilli Stearns. 

Puate V, Fie. 8. 

Drillia hemphilli STEARNS, Proc. Cal. Acad. Sci., Vol. V, 1874, p. 80, Pl. I, fig. 3. Tryon, Man. 
Conch., Vol. VI, p. 185, Pl. XIII, fig. 49, 1884. 

Shell small, elongate, slender; apex acute; whorls eight, slightly convex, with fifteen 

distinct, transverse, slightly oblique, rounded ribs; flat anterior sutural riblet about one-fifth the 
width of whole whorl; suture impressed, distinct; spiral sculpture consists of a few faint grooves; 

outer lip thin, bulging anteriorly below posterior sinus, which is deep and narrow; anterior sinus 

short; inner lip and inner side of columella incrusted. 
Dimensions.—Long. 16 mm.; lat. 5 mm.; body-whorl 8 mm.; aperture, including canal, 

5-5 mm.; defl. 20 degrees. 

The specimen described is the largest one found, the normal length being 

about 10 mm. JDistinguishable by its small size, prominent sutural riblet, and 

oblique transverse ridges. 
Found in lower San Pedro series of Deadman Island and San Pedro, and in 

the upper San Pedro series of Los Cerritos, San Pedro, and Crawfish George’s. 
Found in the Pleistocene at Barlow’s ranch, Ventura; and at Spanish Bight and 

Twenty-sixth Street, San Diego. The specimen figured is from the upper San Pedro 
series at San Pedro, and is now in the collection of Delos Arnold. 

Living.—Lower California (Stearns). 

Pleistocene.—San Pedro; Ventura (Arnold): San Diego (Stearns; Arnold; 
Hemphill). 
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[S. D.] Drillia incisa Carpenter. 

Drillia incisa Cpr., Brit. Assn. Rept., 1863, p. 657. Cooper, 7th Ann, Rept. Cal. St. Min., 

1888, p. 2 

Shell like D. znervmis, except that the spiral sculpture consists of several impressed grooves. 

Found in the Pleistocene at Pacific Beach, San Diego. 

Living.—Straits of Fuea to Santa Cruz (Cooper). 

Pleistocene.—Santa Barbara to San Pedro (Cooper): San Diego (Arnold). 

172. Drillia inermis Hinds. 

Puate V, Fie. 10. 

Pleurotoma inermis Hps., Proc. Zool. Soc., 1843, p. 37; Voyage Sulphur, p. 16, Pl. V, fig. 8, 1844. 
Drillia inermis Hps., Cpr., Brit. Assn. Rept., 1863, p. 657. Gass, Pal. Cal., Vol. II, p. 72, 1869. 

TRYON, Man. Conch., Vol. VI, p. 182, Pl. XII, figs. go and 43; PI. XXXII, og: 42, 

1884. CoopeER, 7th aa Rept. Cal. St. Min., 1888, p. 239. 

Shell elongate, slender; spire elevated; apex acute; whorls eight or nine, slightly angulated 

a little posterior to middle, the posterior portion being slightly concave, and the anterior portion 

slightly convex; ornamentation consists of nine to eleven rounded, spiral ridges, and numerous 

prominent transverse ridges following the lines of growth, which are convexly angulated on the 

angle of whorl; the ornamentation is more prominent on the lower portion of the whorls; suture 

impressed, distinct; aperture elliptical; outer lip thin, arcuate anteriorly; posterior sinus shallow; 

anterior sinus rather long; inner lip and inner portion of columella incrusted; columella slightly 

recurved. 
Dimensions.—Long. 30 mm.; alt. 9 mm.; body-whorl 17 mm.; aperture, including canal, 

11.5 mm.; defl. 22 degrees. 

Distinguishable from D. penicillata by longer canal, angulation of whorls, and 

greater prominence of ornamentation; distinguishable from D. cancellata by less 

deflection and angulation of whorl, except body-whorl, which is more evenly convex 

than in the latter. 
Rare in lower San Pedro series of Deadman Island, and in the upper San 

Pedro series of Los Cerritos and San Pedro. The specimen figured is from the 

upper San Pedro series at San Pedro, and is now in the collection of Delos Arnold. 

Found in the Pleistocene at Barlow’s ranch, and the old irrigating ditch, Ventura; 

and at Spanish Bight and Pacific Beach, San Diego. 

Living.—Santa Barbara to San Diego; Lower California (Cooper). 

Pleistocene.—Santa Barbara (Cooper): San Pedro; San Diego; Ventura 

(Arnold). 
174. Drillia inermis var. penicillata Carpenter. 

Drillia penicillata Crr., Brit. Assn. Rept., 1863, p. 658; Jour. de Conch., Vol. XIII, 1865, p. 146. 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 239. Keep, West Coast Shells, p. 56, 

fig. 38, 1892, WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 208. 

Pleurotoma penicillata CPR., TRYON, Man. Conch., Vol. VI, p. 182, Pl. XII, fig. 4o, 1884. 

Shell elongated; spire elevated; apex acute; whorls eight, only slightly convex; ornamented 

with numerous nearly obsolete, rounded, spiral ridges, and fine incremental lines which, reproducing 
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the outline of the lip and posterior sinus, form in the middle of the whorl an angle open anteriorly; 
transverse ornamentation more prominent on apical whorls; suture impressed, distinct; aperture 

elliptical; outer lip thin, arcuate anteriorly; posterior sinus shallow, wide; anterior sinus short; 

columella slightly curved to left; spirally ridged. 

Dimensions.—Long. 26.5 mm.; lat.g mm.; body-whorl 14.5 mm.; aperture including 

canal, 11. mm.; defl. 22 degrees. 

Distinguishable by the beautiful wavy incremental lines, which are quite 
prominent in most specimens. Some of the shells reach a length of 40 mm. Grades 

imperceptibly into D. inermis. 
Not uncommon in the lower San Pedro series at Deadman Island and San 

Pedro, and in the upper San Pedro series at Deadman Island, San Pedro, Los 

Cerritos, Long Beach, and Crawfish George’s. Found in the Pleistocene at Spanish 
Bight and Pacific Beach, San Diego; and at the old irrigating ditch and Barlow’s 

ranch, Ventura. 

Living.—San Pedro, south; Cerros Island; Lower California (Cooper). 

Pleistocene-—San Pedro to San Diego (Cooper): San Pedro (Arnold). 

175. Drillia johnsoni, sp. nov. 

Puate VIII, Fic. 17. 

Shell of medium size, turreted; whorls eight or nine, nearly flat, each crossed by about 

thirteen prominent, rounded, equal, equidistant, oblique ribs, which begin at anterior portion of whorl 

and extend for about two-thirds distance across whorl, where they become nearly obsolete; a sutural 

band occupies the upper third of the whorl; lower portion of whorl with five deep, channel-like 

sulcations; sutural band with strong, oblique incremental lines; suture appressed, undulating; 

aperture subelliptical; outer lip arcuate; posterior sinus narrow, rather deep; anterior sinus short, 

recurved; columella incrusted; body-whorl convex, extended below, with revolving sulcations on 

lower portion; transverse ridges obsolete on lower portion. 
Dimensions —Alt. 32 mm.; lat. 11 mm.; body-whorl 16.8 mm.; aperture, including canal, 

12 mm.; canal 2 mm.; defl. 25 degrees. 

Resembles P. montereyensis, but is distinguishable by larger size, less promi- 

nent but more sculptured sutural band, longer and more oblique ribs, and more 
numerous spiral suleations. Distinguishable from P. auwrantia by much larger size, 
more prominent and more sculptured sutural band, more distinct spiral sulcations, 

longer and less oblique aperture, and a recurved rather than a straight anterior 

sinus. Pronounced a new species by Dr. Dall. Named in honor of Henry R. 
Johnson of Washington, D. C., who has prepared many of the drawings used in 

illustrating this paper. 
Type specimen from upper San Pedro series of San Pedro. The specimen 

figured is the type, which is now in the United States National Museum. Found 

also in the upper San Pedro series at Deadman Island by W. B. Barber. 

Pleistocene.—San Pedro (Arnold; Barber). 
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176. Drillia merriami, sp. noy. 

Pirate VIII, Fie. 7. 

Shell small, fusiform, rather thin; apex blunt; whorls seven, somewhat angular, with about 

fourteen slightly oblique, prominent, rather sharp transverse ridges; these ridges are most prominent 

on angle of whorl, and become obsolete near anterior margin and at about one-third width of whorl 

from posterior margin; a narrow sutural band occupies upper one third of whorl; incremental lines 

visible; suture deeply impressed, distinct; body-whorl somewhat ventricose and narrowed anteriorly, 

with transverse ribs sometimes obsolete; aperture broadly elliptical, narrowed anteriorly to a promi- 

nent sinus; posterior sinus small, near suture; outer lip arcuate, thin; columella smooth. 

Dimensions.—Long. 14.2 mm.; lat. 5.2 mm.; body-whorl 7.6 mm.; aperture, including 

canal, 6 mm.; canal 1.5 mm.; defl. 31 degrees. 

This species somewhat resembles Borsonia bartschi, but may be distinguished 

by lack of columellar plait, longer but less oblique transverse ridges, and narrower 

sutural band. Distinguishable from D. hemphilli by lack of spiral sulcations, less 

oblique ribs, much longer body-whorl, and much more prominent canal. Dis- 

tinguishable from . torosa by lack of spiral lines, narrower sutural band, less convex 

whorls, and more and longer ribs. This species is said by Dr. Dall to be near the 

Panama species D. pallida Sby. Named in honor of Dr. John C.- Merriam, Pro- 

fessor of Paleontology in the University of California, who has assisted the writer in 

many ways in the preparation of this paper. 

Rare in Pliocene and lower San Pedro series of Deadman Island. The 

specimen figured is the type, which is from the lower San Pedro series at Deadman 

Island, and is now in the United States National Museum. 

Pleistocene.—San Pedro (Arnold). 

Pliocene.—San Pedro (Arnold). 

177, Drillia montereyensis Stearns. 

Pleurotoma ( Drillia) montereyensis STEARNS, Proc. Cal. Acad. Se, WoL We mye ib Ge, IAG I 

fig. 21. Tryon, Man. Conch,, Vol. VI, p. 184, Pl. XII, fig. 30, 1884. 

Shell small, elongate, slender; seven moderately rounded whorls, upper portion of volutions 

concavely angulated and ornamented with fine spiral ribs and furrows; middle of upper whorls and 

upper part of body-whorl displaying fifteen equidistant, longitudinal, nodose, slightly oblique ribs; 

on the smaller volutions of the spire a puckering at and following the suture suggests a second 

indistinct series of nodules; aperture less than half the length of shell; canal short; posterior sinus 

rather broad, rounded and of moderate depth. 

Dimensions.—Long. 15 mm.; lat. 6 mm.; body-whorl 8.4 mm.; aperture 6 mm.; deff. 

22 degrees. 

Resembles a large D. hemphilli in shape, but has a very distinctive orna- 

mentation. 

Rare in the lower San Pedro series at Deadman Island; of the two specimens 

found, one was obtained by Mrs. Oldroyd. 

Living.—Monterey (Stearns). 

Pleistocene.—San Pedro (Oldroyd; Arnold). 
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178. Drillia pudica Hinds. 

Puate VIII, Fie. 13. 

Pleurotoma pudica Hps., Proc. Zool. Soc., 1843, p. 41; Voyage Sulphur, p. 20, Pl. VI, fig. 11, 1844. 

Cpr., Brit. Assn. Rept., 1856, p. 330. Tryon, Man. Conch., Vol. VI, p. 189, 
Pl. XIII, fig. 55, 1884. i 

Shell small, resembling 2. fovosa in general appearance; whorls seven, angular, convex 

below, concave above, with twelve or thirteen transverse ribs, nearly all of which extend from suture 

to suture, but less prominent on the concave surface; surface spirally sulcate; in other respects 
similar to fovosa. 

Dimensions.—Long. 11 mm.; lat. 4 mm.; defl. 25 degrees. 

Distinguishable from D. torosa by the long transverse ribs, and by the more 
conyex outline of the whole shell. Specimen identified by Dr. Dall. 

Rare; one specimen from upper San Pedro series of San Pedro, which 
is figured, and is now in the collection of Delos Arnold. 

Living—Central America (Carpenter). 

Pleistocene.—San Pedro (Arnold). 

179. Drillia renaudi, sp. nov. 

Prate VILE, Fic... 5. 

Shell small, fusiform, turreted; apex blunt; whorls eight, sharply angular, with angle about 

two-fifths distance from anterior margin of whorl; upper and lower surfaces flat; about fifteen oblique 

nodes ornament the angle and extend down on the lower portion of the whorl, becoming obsolete 

before reaching the suture; nodes obsolete on body-whorl; suture deeply impressed, distinct; 

aperture short, elliptical, oblique; posterior sinus broad, shallow; anterior sinus long, straight; 

columella incrusted within; body-whorl angular, ventricose, much produced and narrow below, 

smooth, except for very faint incremental lines. 

Dimensions.—Long. 15.8 mm.; lat. 6 mm.; body-whorl 9 mm.; aperture, including canal, 

7 mm.; canal 2 mm.; defl. 35 degrees. 

Different in shape from any other member of this genus found in these 
deposits. Distinguishable by the smooth, ventricose body-whorl, sharply angulated 

whorls, nodose angle, and Jong canal. This species has the long canal of D. perversa, 
the angular whorls of Leucosyrinx pedroana, and the nodes, though less prominent, 

of D. torosa. Specimens pronounced a new species by Dr. Dall. Named in 
honor of Ralph E. Renaud, who has prepared many of the drawings which illustrate 
this paper. 

Rare; one specimen from Pliocene and one (type) from lower San Pedro 
series of Deadman Island. The specimen figured is the type, which is now in the 
United States National Museum. 

Pleistocene.—San Pedro (Arnold). 

Pliocene.—San Pedro (Arnold). 
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180. Drillia torosa Carpenter. 

Drillia torosa Cpr., Brit. Assn. Rept., 1863, p. 657; Jour. de Conch., 3rd Ser., Vol. XV, 1865, p. 145. 

Tryon, Man. Conch., Vol. VI, p. 183, Pl. XIV, fig. 93, 1884. Cooper, 7th Ann. Rept. 

Cal. St. Min., 1888, p. 239. KEEP, West Coast Shells, p. 56, fig. 59, 1892. WHUILLIAM- 

son, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 298. 

Shell elongated; spire elevated; apex acute; whorls eight, angulated near middle, with row 
of about nine nodes, transversely elongated, on angle; the upper portion of whorl flat to concave; 
anterior half of whorl spirally striated; incremental lines visible, oblique, and on upper part of whorl, 

concave anteriorly; suture impressed, distinct; lower portion of body-whorl and columella spirally 

striated; aperture elliptical; outer lip thin and arcuate anteriorly; inner lip and columella slightly 

incrusted; posterior sinus shallow; anterior sinus short, straight. 
Dimensions.—Long. 25 mm.; lat. 8 mm.; body-whorl 14.5 mm.; aperture, including 

canal 9.5 mm.; defl. 22 degrees. 

Distinguishable by the nodose whorls. The relative length of canal varies 
somewhat in this species, as does also the prominence of the nodes. 

Found in the Pliocene at Deadman Island and Timm/’s Point; in the lower 

San Pedro series at Deadman Island and San Pedro; and in the upper San Pedro 
series at Deadman Island, San Pedro, Los Cerritos, and Crawfish George’s. Most 

common in the lower formations. 

Living.—Santa Cruz to Santa Barbara (Cooper): San Pedro (Williamson). 

Pleistocene.—Santa Barbara (Cooper): San Pedro (Arnold). 

Pliocene.—San Pedro (Arnold). 

Genus Bela Gray. 

Shell oval, fusiform, thin; spire produced; canal short; sinus small, near the suture; columella 

flattened; operculum pointed at both ends. 

Pleurotoma turricula Montt. is a characteristic species. 

181. Bela fidicula Gould. 

Puate VII, Fic. 10. 

Fusus fidicula Guv., Proc. Bost. Soc. Nat. Hist., Vol. III, 1849, p. 142; Wilkes’ Expl. Exped., 

Vol. XII, p. 233, fig. 284, 1852. 

Bela fidicula GLp., Cpr., Brit. Assn. Rept., 1863, p. 658. TRyon, Man. Conch., Vol. VI, p. 222, 

Pl. XXXII, fig. 17, 1884. 

Shell small, thin, turreted, short, fusiform; whorls seven, angular, forming a broad shoulder at 

the suture; surface sculptured with delicate, regular, obtuse, transverse rib-folds, about twenty-four 

on the last whorl, on the middle of which they disappear, decussated by more crowded, delicate 

grooves, a little undulating, about eight on the penultimate whorl; suture deeply impressed, distinct; 

aperture narrow, elliptical; outer lip thin, slightly arcuate; pillar smooth interiorly, spirally striate 

externally; canal short. 
Dimensions —Long. 10 mm.; lat. 4.1 mm.; body-whorl 6.8 mm.; aperture 5 mm.; defl. 

30 degrees. 

Found in Pliocene at Deadman Island, lower San Pedro series at Deadman 

Island, and upper San Pedro series at Crawfish George’s. Found also in the Pleistocene 
(27) March 14, 1903. 



210 CALIFORNIA ACADEMY OF SCIENCES. 

in bluff west of bath-house, Santa Barbara, and at old irrigating ditch, Ventura. The 

specimen figured is from the lower San Pedro series at Deadman Island, and is now 

in the collection of Delos Arnold. 

Living.—Puget Sound (Carpenter). 

Pleistocene.—San Pedro; Santa Barbara; Ventura (Arnold). 

Pliocene.—San Pedro (Arnold). 

182. Bela sancte-monice, sp. nov. 

Pruate VIII, Fic. 14. 

Shell small, broadly fusiform; spire elevated; apex subacute; whorls five, convex, slightly 

angular above, with about sixteen prominent, rounded ribs, which extend from suture to suture; 

surface sculptured with spiral sulcations; suture deeply impressed, distinct; aperture slightly oblique, 

subelliptical; canal short; body-whorl ventricose, lacking transverse sculpture on lower portion; 

pillar smooth. 

Dimensions.—Long. 12 mm.; lat. 7.5 mm.; body-whorl 8.5 mm.; aperture, including canal, 

6.8 mm.; canal 1 mm.; defl. 50 degrees. 

Distinguishable from B. fidicula by much broader form, fewer and less sharply 

angular whorls, and more ventricose body-whorl, and less elevated spire. The type 
specimen was examined by Dr. Dall, who pronounced it a new species. 

Type from lower San Pedro series (Pleistocene) at Port Los Angeles, near 
Santa Monica. Five specimens of the same species, with slightly more angulated 
whorls, were found in the lower San Pedro series of Deadman Island. The specimen 
figured is the type, which is now in the United States National Museum. 

San Pedro; Port Los Angeles (Arnold). Pleistocene. 

Genus Mangilia (Leach) Risso. 

The present genus includes all Plewrotomide without opercula. 

Subgenus Clathurella Carpenter. 

Shell fusiform or turriculated; columella lip without callosity, except a small posterior tooth; 

no operculum; the cancellated surface, more ventricose form, and more evident canal, distinguish it 

from Mangilia; the emargination of the outer lip from C/avadu/a; the texture and sculpture of the 

surface from Bela and Daphnella. 

Pleurotoma linearis Blainy. is a characteristic species. 

183. Mangilia (Clathurella) conradiana (abb. 

Clathurella conradiana Gasp, Pal. Cal,, Vol. II, p. 7, Pl. I, fig. 12, 1869. CooprER, 7th Ann. Rept. 

Cal. St. Min., 1888, p. 235. 

Shell small, robust, broadly fusiform; spire high, whorls seven, the first smooth and round, 

the remainder angulated, concave above, convex below; surface ornamented by ten or twelve rounded 

transverse ribs, crossed by square elevated ribs, with sometimes smaller ones interposed; on the upper 
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or concave part of whorl are several fine, revolving lines; suture deeply impressed, distinct; aperture 

long, narrow; posterior sinus near suture deep, prominent; anterior sinus short, recurved; outer lip 

arcuate; pillar straight, spirally striate. 

Dimensions.—Long. 11.5 mm.; lat. 4.5 mm.; body-whorl 6.9 mm.; aperture 5.5 mm.; defl. 

Distinguishable by deep posterior sinus from other members of the same 
family. (Originally described from Pleistocene specimen.) Pronounced as “near 

C. canfieldii Dall,” by Dr. Dall. 
Rather common in the Pliocene and lower San Pedro series of Deadman 

Island; rare in the lower San Pedro series and upper San Pedro series of San Pedro. 

Found in the Pliocene at Packard’s Hill; and in the Pleistocene at the bath-house, 

Santa Barbara. 

Liwing.—San Pedro (Raymond). 

Pleistocene.—Santa Barbara (Cooper): San Pedro; Santa Barbara (Arnold). 

Plhocene.—San Pedro; Santa Barbara (Arnold): San Diego well (Dall).. 

Subgenus Cythara Schumacher. 

Shell fusiform, polished, longitudinally ribbed; aperture linear, truncated in front, slightly 

notched behind; outer lip margined, denticulated within; inner lip frequently finely striated. 

Pleurotoma stromboides Reeve is a characteristic species. 

184. Mangilia (Cythara) branneri, sp. nov. 

Priate IX, Fic. 10. 

Shell small, fusiform; spire elevated; apex rounded; whorls six; slightly convex, with six 
sharp, slightly oblique, transverse ribs arranged in slightly twisted lines radiating from the apex; 

suture impressed, distinct; aperture narrow, truncated in front, slightly notched behind; outer lip 

margined; inner lip smooth. 

Dimensions.—Long. 10 mm.; lat. 4 mm.; body-whorl 6 mm.; aperture 4.5 mm.; defl. 

27 degrees. 

Distinguishable by the few longitudinally connected, sharp, radiating ridges. 
Pronounced by Dr. Dall as probably being new. Named in honor of Dr. John C. 
Branner, Professor of Geology in Leland Stanford Jr. University. 

Rather common in lower San Pedro series of Deadman Island. Found also 

in the Pleistocene at bath-house, Santa Barbara. ‘The specimen figured is the type, 
which is from the lower San Pedro series at Deadman Island, and is now in the 

United States National Museum. 

Pleistocene—San Pedro; Santa Barbara (Arnold). 

Subgenus Mangilia Risso, s. s. 

Fusiform, mostly longitudinally ribbed, spire elongated, turriculated, acuminated; canal short, 

more or less truncated; columella smooth; sinus near the suture. No operculum. 

Pleurotoma ponderosa Reeve is a characteristic species. 
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185. Mangilia angulata Carpenter. 

Puate VII, Fie. 9. 

Mangilia angulata CpR., Brit. Assn. Rept., 1863, p. 658; Ann. & Mag. Nat. Hist., 3rd Ser., Vol. 

XV, 1865, p. 395. KEEP, West Coast Shells, p. 55, 1892. Cooper, Bull. No. 4, Cal. 

St. Min. Bureau, 1894, Part 3, p. 27. 

Shell small, turreted, elongate-fusiform; apex acute; whorls six, broad and angular, angle 

being slightly posterior to middle; sculpture consists of ten prominent, rather sharp, transverse 

ridges which reach maximum prominence on angle of whorl; suture deeply impressed, distinct, 
aperture oblique, narrow, elliptical, drawn out anteriorly into a short, narrow canal; outer lip thin; 

simple, arcuate; inner lip smooth. 

Dimensions.—Long. 8 mm.; lat. 3.2 mm.; body-whorl 5 mm.; aperture 4 mm.; defl. 

33 degrees. 

Some of the shells show a very faint spiral sculpture. Distinguishable by 

broad form and simple transverse sculpture. Specimens identified by Dr. Dall. 
Many specimens of this species in the State museum collection of fossils at 

Berkeley are labeled “J/. variegata.” 
Rather common in the lower San Pedro series of Deadman Island and San 

Pedro; rare in the upper San Pedro series at Crawfish George’s and Los Cerritos. 
Found also in the Pleistocene at bath-house, Santa Barbara; Barlow’s ranch, Ven- 

tura, and at Spanish Bight and Pacific Beach, San Diego. The specimen figured 
is from the lower San Pedro series at Deadman Island, and is now in the collection 

of Delos Arnold. 

Living.—Puget Sound to Santa Barbara (Carpenter). 

Pleistocene—San Pedro (Arnold): San Joaquin Bay, Orange County 

(Bowers): Santa Barbara; Ventura; San Diego (Arnold). 

186. Mangilia hooveri, sp. nov. 

Puate IX, Fic. 5. 

Shell small, elongate-fusiform, solid; spire elevated; apex mammilliform; whorls six, only 

slightly convex, with about ten low, rounded, slightly oblique, transverse ridges; the first whorl is 

smooth, while the next three are more convex than the lower ones, and have traces of spiral sculp- 

ture; body-whorl with sculpture nearly obsolete; aperture elliptical, tapering to a very short canal 

anteriorly; outer lip arcuate, thin; pillar quite long and straight. 
Dimenstons.—Long. 10.9 mm.; lat. 3 mm.; body-whorl 6 mm.; aperture 4 mm.; defl. 

20 degrees. 

Distinguishable by the slender form, nearly flat whorls, and the broad, low, 

transverse ridges. ‘The body-whorl resembles that of a small, elongate-pillared Drilia. 

Pronounced new by Dr. Dall. Named in honor of Mr. T. J. Hoover of Stanford 
University, California. 

‘Type from upper San Pedro series of San Pedro; rare. The specimen figured 

is the type, and is now in the United States National Museum. 

Pleistocene.—San Pedro (Arnold). 
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187. Mangilia interfossa yar. pedroana, var. noy. 

PuateE VI, Fie. 3. 

Mangilia interfossa Crr., Brit. Assn. Rept., 1863, p. 658; Ann. & Mag. Nat. Hist., 3d Ser., Vol. 

XV., 1865, p. 29. 

Daphnella interfossa CPR., TRYON, Man. Conch., Vol. VI, p. 310, Pl. XXII, fig. 11, 1884. 

Shell small, turreted, elongate-fusiform; apex acuminate; whorls six, convex, ornamented 

with about sixteen rounded, slightly oblique, transverse ridges and four to six sharp, raised, spiral 

lines in the interspaces; suture deeply impressed; aperture narrow, slightly oblique, elliptical; outer 

lip thin, simple; inner lip smooth. 

Dimensions.—Long. 7.5 mm.; lat. 2.5 mm.; body-whorl 4.1 mm.; aperture 2.8 mm.; defl. 

30 degrees. 

Distinguishable from MV. interlirata by broader form, more convex whorls, and 

more numerous lines of sculpture. Specimens pronounced new variety of J. inter- 

fossa by Dr. Dall. 
Rare in lower San Pedro series at Deadman Island; and in upper San Pedro 

series at Crawfish George’s. Found also in the Pleistocene at bath-house, Santa 
Barbara. The specimen figured is the type, which is from the lower San Pedro series 
at Deadman Island, and is now in the United States National Museum. 

Pleistocene.—San Pedro; Santa Barbara (Arnold). 

188. Mangilia interlirata Stearns. 

Puate VI, Fie. 15. 

Mangilia interlirata STEARNS, Proc. Cal. Acad. Sci., Vol. IV, 1872, p. 226, Pl. I, fig. 10. Tryon, 

Man. Conch., Vol. VI, p. 249, Pl. XXII, fig. 56, 1884. 

Shell small, elongate, fusiform; spire much elevated; apex acute; whorls six, slightly con- 

vex, ornamented by nine or ten slightly oblique, rather narrow, transverse ridges; spiral sculpture 

consists of three or four sharp raised lines, which extend to base of body-whorl; suture impressed, 

distinct; aperture narrow, elliptical; outer lip thin, simple; inner lip simple; canal simple. 
Dimensions —Long. 8.8 mm.; lat. 3 mm.; body-whorl, 4.9 mm.; aperture, 3 mm.; defl. 

25 degrees. 

Distinguishable from MM. interfossa var. pedroana by its slenderer outline, 
fewer transverse and spiral ridges, and flatter whorls; distinguished from others of 

the genus by the prominence of its spiral lines. Specimens identified by Dr. Dall. 
Rare in lower San Pedro series at Deadman Island, and in the upper San 

Pedro series at Los Cerritos. The specimen figured is from the Lower San Pedro 

series at Deadman Island, and is now in the collection of Delos Arnold. 

Living.— West Coast. 

Pleistocene—San Pedro (Arnold). 

189. Mangilia oldroydi, sp. nov. 

Prate VI, Fic. 16. 

Shell small, turreted, elongate-fusiform; apex acuminate; whorls seven, convex, rather 

shouldered above, and crossed by sixteen slightly oblique rounded ridges; transverse ridges become 
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obsolete on lower half of body-whorl; spiral sculpture consists of three or four fine raised lines on 

lower portion of whorl and several microscopic lines on upper portion; the spiral sculpture is more 
prominent on the body-whorl; suture deeply impressed; aperture narrow pyriform, drawn out on 

anterior end to a long, narrow, recurved canal; outer lip arcuate, thin, simple; inner lip smooth. 

Dimensions.—Long. 16 mm.; lat. 6 mm.; body-whorl 10 mm.; aperture 8 mm.; deff. 

38 degrees. 

The largest and finest of the Pleistocene Mangilie. Distinguishable by its 

large size, rounded ridges, faint shouldered appearance of the whorls, and long, 

recurved canal. “ Different from any of the species in the Smithsonian collee- 

tion” (Dall). 

Rare in lower San Pedro series of Deadman Island; one specimen (type) 
collected by Mrs. Oldroyd, which is figured, and is now in her collection. 

Pleistocene.—San Pedro (Oldroyd). 

190. Mangilia painei, sp. nov. 

Prate VIU,. Fie. 1. 

Shell small, elongate-fusiform; spire elevated; apex rounded; whorls seven, evenly convex, 

with about eleven slightly transverse, rounded ribs, which become obsolete at the sutures; spiral 

sculpture obsolete; aperture narrow, elliptical, narrowing anteriorly to canal; canal truncate in front; 
posterior sinus small; outer lip arcuate, thin, with faint ridge on interior; suture deeply impressed; 

pillar long, smooth within, obsolete sculpture without. 
Dimensions.—Long. 12 mm.; lat. 4.2 mm.; body-whorl 8 mm.; aperture, including canal, 

6.1 mm.; canal 1.5 mm.; defl. 32 degrees. 

Distinguishable by slender form, evenly convex whorls, prominent transverse 

ribs, and obsolete spiral sculpture; canal also longer than in most species. Resembles 
M. oldroydi in outline, but has no spiral sculpture or angulated whorls. Pronounced 

a new species by Dr. Dall. Named in honor of Miss Winifred Mabel Paine of Red- 
lands, California, who has drawn many of the figures illustrating this paper. 

Not uncommon in the lower San Pedro series of Deadman Island. The 
specimen figured is the type, which is from the lower San Pedro series of Deadman 

Island, and is now in the United States National Museum. 

San Pedro (Arnold). Pleistocene. 

191. Mangilia sculpturata Dall. 

Puate VI, Fic. 17. 

Bela sculpturata DALL, Proc. U. S. Nat. Mus., Vol. IX, 1887, p. 299, Pl. IV, fig. 7. 

Shell small, turreted, elongate-fusiform; apex acute; whorls seven, sharply angulated, with 
flat, sloping surfaces both above and below angle; sculpture consists of eight or nine sharp transverse 

ridges, and two or three sharp spiral lines on lower portion; aperture very deeply impressed, giving 

tabulate appearance to whorls; aperture long, narrow, and drawn out into a long, narrow canal at 

anterior end; outer lip thin, simple; inner lip smooth; spiral sculpture extends to base of pillar. 

Dimensions —Long. 10.5 mm.; lat. 3 mm.; body-whorl 6 mm.; aperture 4 mm.; defl. 
23 degrees. 
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A slender, deeply sutured form, with a comparatively long canal; these 

characteristics distinguishing it from others of the genus. Specimen identified by 

Dr. Dall. 
Rare in Pliocene and lower San Pedro series of Deadman Island; one 

specimen from each horizon. The specimen figured is from the Pliocene of Dead- 

man Island, and is now in the collection of Delos Arnold. 

Living.— West Coast. 

Pleistocene—San Pedro (Arnold). 

Pliocene.—San Pedro (Arnold). 

192. Mangilia striosa C. Bb. Adams. 

Pirate IX, Fic. 3. 

Mangilia striosa C. B. Avs., Ann. N. Y. Lyc. Nat. Hist., Vol. V, 1852, p. 147. Tryon, Man. 

Conch., Vol. VI, p. 249, Pl. XXXIV, fig. 96, 1884. WuiLLiamson, Proc. U. S. Nat. 

Mus., Vol. XV, p. 208, 1892. 

Shell small, elongate-fusiform; spire much elevated; apex acute; whorls six, subangular, 

with numerous fine, slightly wavy transverse ridges, which become obsolete at the sutures; spiral 

sculpture nearly obsolete; suture very deeply depressed, giving a rather frail appearance to the 

spires; aperture narrow, elliptical, tapering anteriorly to a short, truncated canal; posterior sinus 

small; outer lip thin, simple, arcuate; columella smooth; straight on anterior portion. 
Dimensions.—Long. 9.2 mm.; lat. 3 mm.; body-whorl 5.2 mm.; aperture 4 mm.; defl. 

22 degrees. 

This species is distinguishable by its numerous fine, transverse ridges, deep 

suture, subangular whorls, and slender form. Resembles J/. scu/pturata somewhat in 

outline, but has less angular whorls and more numerous, finer ribs. Distinguishable 

from J. oldroydi by the angle being nearer the middle of the whorl, the ridges being 

finer, the pillar shorter, and the suture deeper. Specimens identified by Dr. Dall. 

Rare in upper San Pedro series of San Pedro and Los Cerritos. Found also 

in Pleistocene at Spanish Bight, San Diego. The specimen figured is from the upper 

San Pedro series at Los Cerritos, and is now in the collection of Delos Arnold. 

Living—Panama (Carpenter): San Pedro (Williamson). 

Pleistocene—San Pedro; San Diego (Arnold). 

Subgenus Taranis Jeffreys. 

Shell minute, cancellated; whorls angulated, slightly exserted at base; aperture pyriform; 

outer lip thin, simple; sinus obsolete; canal short. 

Taranis morchii Malm. is a characteristic species. 

193. Mangilia (Taranis) strongi, sp. nov. 

PLATE IX, Fic. 7. 

Shell small, elongated; spire elevated; apex mammilliform; whorls six, angulated near 

middle, upper surface concave, lower surface convex; two strong spiral ridges, one on angle, the 
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other in middle of lower portion of whorl; incremental lines visible; suture impressed, distinct; 

aperture subovate, oblique; outer lip thin, slightly arcuate anteriorly; inner lip smooth; posterior 

sinus broad, very shallow; anterior sinus short; columella short, distinct. 

Dimensions —Long. 12 mm.; lat. 5.5 mm.; body-whorl 7 mm.; aperture 5 mm.; defl. 

38 degrees. 

Distinguishable from others of the same family by the two strong, revolving 
ridges. Named in honor of A. M. Strong. Specimens pronounced new species by 

Dr. Dall. 
Rare in the lower San Pedro series of San Pedro and Deadman Island; found 

also in the Pliocene of Deadman Island, and in the upper San Pedro series at Craw- 
fish George’s. The specimen figured is the type, which is from the lower San Pedro 

series at Deadman Island, and is now in the United States National Museum. 

Pleistocene.-—San Pedro (Arnold). 

Pliocene.—Santa Monica; San Pedro (Arnold). 

Subgenus Spirotropsis Sars. 

Shell elongate, turreted, spire produced; the obtuse apex mammilliform; whorls numerous, 

carinated in the middle; aperture narrow, oblique, with a short canal; sinus deep; remote from 

suture. 

Pleurotoma carinata Phil. is a characteristic species. 

194. Pleurotoma (Spirotropsis) smithi, sp. noy. 

Praty VI Fic. 13. 

Shell elongate, turreted, slender; spire elevated; apex obtuse, mammilliform; whorls ten, 

convex, with a slight tendency toward angulation on the lower third of the whorl, and abruptly 

terminated at the posterior margin; suture very deeply impressed, distinct; sculpture consists simply 

of oblique, incremental lines, which are quite deeply angulated convexly, posteriorly just a little above 

the middle of the whorl; aperture narrow, oblique; outer lip thin, arcuate anteriorly; inner lip smooth 

and incrusted; posterior sinus deep and remote from suture; canal narrow, slightly recurved, over 

one-third of the aperture. 

Dimensions. —Long. 35 mm.; lat. 11 mm.; body-whorl 8.5 mm.; aperture 13 mm.; defl. 

1g degrees. 

A long, slender species, slightly resembling the sinistral P. perversa in general 
outline, but easily distinguishable from that species and also from all the other 

members of this family. Some of the shells are a little more depressed than the type. 

Specimens identified by Dr. Dall as being a new species. 

Not uncommon in the lower San Pedro series and Pliocene of Deadman 
Island. ‘The specimen figured is the type, which is from the Pliocene of Deadman 
Island, and is now in the United States National Museum. 

Living.—(Loeality not mentioned) (Dall). 

Pleistocene—San Pedro (Arnold). 

Phocene.-—San Pedro (Arnold). 
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Family LIT. CANCELLARIIDA. 

Genus Cancellaria Lamarck. 

Subgenus Cancellaria s. s. 

Shell oval, cancellated; last whorl ventricose; aperture oblong, canaliculated in front; canal 

short, sometimes recurved; columella with several large oblique plications. 

Type, Cancellaria cancellata Linn. 

195. Cancellaria cooperi Gabb. 

Puate VII, Fie. 8. 

Cancellaria (Narona) coopert GABB, Proc. Cal. Acad. Sci., Vol. III, 1865, p. 186. 

Cancellaria coopert GABB, TRYON, Man. Conch., Vol. VII, p. 76, Pl. IV, fig. 66, 1885. WILLIAM- 

son, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 211, Pl. XXII, fig. 2. 

Shell fusiform; spire elevated, about one-third length of shell; apex subacute; whorls six to 

seven, angulated, concave above, convex below; lower portion of whorl with ten to fourteen promi- 
nent, rounded, slightly oblique ribs which end in tubercles on angle; lower part of whorl ornamented 
with close-set spiral ridges, alternating in prominence; ridges on upper part of whorl less prominent; 
body-whorl ventricose and crossed by raised incremental lines; suture appressed, wavy, distinct; 

aperture semielliptical; outer lip not thickened, denticulated; inner lip heavily incrusted, and with 

two sharp, oblique plications on lower part; columella slightly twisted, rough; canal short. 

Dimensions. —Long. 80 mm.; lat. 35 mm.; body-whorl 56 mm.; aperture, including canal, 

35-5 mm.; defl. 40 degrees. 

Rare in the upper San Pedro series of San Pedro; five specimens found. 
Mrs. Oldroyd has a fine living specimen of this species which was hauled up in 

the fishermen’s nets at San Pedro. The specimen figured is from the upper San 

Pedro series at San Pedro, and is now in the collection of Delos Arnold. 

Living.—Monterey to San Diego (Cooper): San Pedro (Oldroyd). 

Pleistocene—San Pedro (Arnold). 

196. Cancellaria crawfordiana Dall. 

Cancellaria crawfordiana DAL, Proc. U. S. Nat. Mus., Vol. XIV, 1891, p. 182, Pl. VI, fig. 1. 

Shell small, fusiform; spire elevated; whorls five or six, acutely angulated above near margin; 

upper portion flat, forming revolving table; lower portion evenly convex; sculpture very prominent, 

cancellated, consisting of about twenty-five nearly straight, equidistant, transverse ribs and about ten 
equidistant spiral ridges of equal prominence with the transverse ones; incremental lines visible 

between transverse ribs; suture impressed, very distinct; aperture semielliptical; outer lip slightly 

thickened and faintly denticulate; inner lip not incrusted; columella with two prominent plications on 

the inner side; canal short and broad. 

Dimensions.—Long. 37 mm.; lat. 16 mm.; body-whorl 24.5 mm.; aperture, including canal, 

17.5 mm.; defl. 38 degrees. 

Resembles (. cooperi in shape, but is distinguishable by the prominent cancel- 

lated sculpture. 
(28) March 17, 1903. 
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Rare in upper San Pedro series of San Pedro; one specimen found. 

Living.—Drake’s Bay to San Diego, 20 to 30 fathoms (Dall): San Pedro 

(Raymond). 

Pleistocene.—San Pedro (Arnold). 

197. Cancellaria tritonidea Gabb. 

Puate VII, Fie. 5. 

Cancellaria tritonidea Gass, Pal. Cal., Vol. I], pp. 11, 79, Pl. Il, fig. 18, 1869. CoopEr, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 231. Daw, Proc. U. S. Nat. Mus., Vol. XIV, 

1891, p. 183. 

Shell large, robust-fusiform; spire elevated, subacute; whorls six, first generally decollated, 

angulated; upper part of first three and one-half revolutions convex; upper part of lower whorls 
concave; lower part of all whorls, except body-whorl, generally covered with a lamellar incrus- 

tation; ten prominent sharp nodes on angle of whorl; whorls ornamented with numerous promi- 
nent, squarish, spiral ridges between which are less prominent raised lines; incremental lines 

visible, and some of them which pass through the nodes have the prominence of weak varices; suture 

appressed, wavy, distinct; aperture subovate; outer lip not thickened; inner lip incrusted; columella 
rough, twisted, widened, with two prominent plications on the inner side; canal short, wide. 

Dimensions.—Long. 90 mm.; lat. 60 mm.; body-whorl 70 mm.; aperture, not including 

canal 50 mm.; defl. 75 degrees. 

The shell figured and,described in this paper is the largest and most nearly 
perfect one yet found in this locality. Gabb’s type specimen was beach worn and 

not as well preserved as the one described above, which accounts for the lack of the 
sharp nodes and more rounded outline of his shell. A specimen in this collection 
labeled “Cancellaria vetusta Gabb, Pliocene, Ventura” by Dr. Bowers, is of the same 

species. Whether Bowers’ specimen came from the Pliocene or Pleistocene is a 

matter of doubt. 
Dr. Dall pronounced C. tritonidea near to C. cassidiformis Sowerby, and it may 

be one form of this latter variable species. 
The young shells of this species are quite variable in regard to the promi- 

nence of the nodes, amount of angulation of the whorls, and the shape of the aper- 
ture. Any one not possessing a series showing the connection between the two 
extremes might think them different species. C. vetusta is probably a precursor of, 

if not identical with, C. tritonidea. 

Rather rare in the upper San Pedro series of San Pedro. Found also in the 
Pleistocene at Barlow’s ranch and at old irrigating ditch, Ventura. The specimen 

figured is from the upper San Pedro series at San Pedro, and is now in the collec- 

tion of Delos Arnold. 

Pleistocene.-—Coyote Creek, Ventura County; San Pedro (Cooper): San 

Pedro; Ventura (Arnold). 
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Genus Admete Moller. 

Shell oval, thin, diaphanous, covered by a thin epidermis; spire sharp; last whorl ventricose; 
aperture oval, feebly channeled in front, columella arcuated, obliquely truncated, with rudimentary 

plications; outer lip sharp. 

Admete viridula Fabr. is a characteristic species. 

198. Admete gracilior Carpenter. 

PuaTeE VII, Fie. 4. 

Cancellaria gracilior CpR., Pal. Cal., Vol. Il, p. 50, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 

1888, p. 23. 

Shell small, ovate, thin; spire elevated, subacute; whorls six, rounded to subangular, crossed 

by numerous prominent, rounded ridges which reach their maximum prominence on the angle of the 

whorl; these ridges become nearly obsolete on the anterior part of the body-whorl; spiral sculpture 

consists of numerous fine ridges and furrows; suture deeply depressed, giving shouldered appear- 
ance to whorls; aperture ovate; outer lip thin, smooth; inner lip only slightly incrusted; columella 

obliquely truncated, and having two plications on inner side; slight umbilical slit; no canal. 
Dimensions —Long. 11 mm.; lat. 6.3 mm.; body-whorl 7.5 mm.; aperture 5.5 mm.; defl. 

50 degrees. 

A unique form, looking something like a small Fusus robustus with the canal 

gone. It is quite a variable species, one specimen showing a narrower spire and 

fewer, but more prominent ribs than the type, while still another showed more 

rounded whorls and less prominent ridges. 
Found in the lower San Pedro series at Deadman Island. Also obtained from 

the Pleistocene at the bath-house, Santa Barbara; and at Port Los Angeles, near 

Santa Monica. The specimen figured is from the lower San Pedro series at Dead- 

man Island, and is now in the United States National Museum. 

Pleistocene.—San Pedro (Oldroyd; Arnold): Santa Barbara (Carpenter; 

Arnold): Santa Monica (Arnold). 

Family LIV. OLIVIDZ. 

Genus Olivella Swuinson. 

Shell small, polished; spire produced, acute; suture canaliculated; aperture narrow behind; 

enlarged anteriorly; columella plicated in front, callous posteriorly. 

Olivella undatella is a characteristic species. 

199. Olivella biplicata Sowerby. 

Olivella biplicata Spy., Tank. Cat., App., p. 33, 1825. CPR. Brit. Assn. Rept., 1863, p. 661. 

H. & A. Apams, Gen. Rec. Moll., p. 146. Gasp, Pal. Cal., Vol. Il, p. 75, 1869. 

Tryon, Man. Conch., Vol. V, p. 87, Pl. XXXIV, fig. 58, 1883. CooPER, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 255. KeEEp, West Coast Shells, p. 40, fig. 20, 1892. 

WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 212 (and varieties). 



9220 CALIFORNIA ACADEMY OF SCIENCES 

Shell small, subcylindrical; spire only slightly elevated; apex subacute; whorls five or six, 

flat, smooth, except for very fine incremental lines; suture appressed, very distinct; body-whorl 

convex, but nearly flat near outer lip; aperture elongate-triangular; outer lip thin, nearly straight; 

inner lip thickly incrusted, the incrustation forming quite a ridge; columella completely incrusted 
around lower portion, two prominent plications. 

Dimensions.—Long. 17.7 mm.; lat. 9.6 mm.; body-whorl 15.7.; aperture 13.1 mm.; apical 

angle go degrees. 

This species differs from O. pedroana in size and comparative width, and from 
O. intorta in haying two plaits, a greater deflection, and in being much larger. 

Common in the lower and upper San Pedro series, and Pliocene of the San 

Pedro region. Found also in the Pleistocene at Barlow’s ranch and the old irri- 
gating ditch, Ventura; at the bath-house, Santa Barbara, and at Spanish Bight and 

Pacific Beach, San Diego. 

Living.—Straits of Fuca to San Diego (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; Santa 
Barbara; Ventura; San Diego (Arnold). 

Pliocene.—Seven Mile House; Twelve Mile House; Kirker’s Pass; San Diego 

well (Cooper): San Pedro (Arnold). 

200. Olivella intorta Curpenter. 

Olivella intorta CpR., Proc. Zool. Soc., 1856, p. 207. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, 
p- 255. Keep, West Coast Shells, p. 42, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., 

Vol. XV, 1892, p. 212, Pl. XIX, fig. 9. 

Shell small, subovate; spire elevated, solid; whorls five, flat, smooth; suture appressed, very 
distinct; body-whorl ventricose, smooth; aperture long, narrow, widening anteriorly; outer lip thin; 
inner lip incrusted, incrustation thick, forming callus on body of middle whorl near aperture; 
columella with smooth incrustation over lower portion, and one prominent, sharp plait on lower side. 

Dimensions.—Long. 11.7 mm.; lat. 6 mm.; body-whorl 9.7 mm.; aperture 7.2 mm.; defl. 

60 degrees. 

Distinguishable from 0. pedroana by breadth, less elevated spire, greater 
deflection, and larger callus on upper part of inner lip; distinguishable from 
O. biplicata by single plait on columella, less deflection and smaller size. 

Quite common in the Pliocene and Pleistocene of the San Pedro region; rare 
in upper San Pedro series at Los Cerritos. Found in the Pleistocene at Twenty-sixth 
Street and Pacific Beach, San Diego; and at Barlow’s ranch and the old irrigating 

ditch, Ventura. 

Living.—Santa Cruz to Lower California (Dall). 

San Pedro; San Diego (Cooper): San Pedro; Ventura; San Pleistocene. 

Diego (Arnold). 

Pliocene. San Diego well (Dall). 
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201. Olivella pedroana Conrad. 

Strephona pedroana Con., Pac. R. R. Rept., Vol. V, p. 327, Pl. VI, fig. 51, 1854. 
Olivella betica CrR., Brit. Assn. Rept., 1863, p. 661. Gass, Pal. Cal., Vol. II, p. 75, 1869. TRyoN, 

Man. Conch., p. 71, Pl. XVII, figs. 28, 31, 34, 1883. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p. 255. KEEP, West Coast Shells, p. 42, fig. 21, 1892. WILLIAMSON, 

Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 212, Pl. XIX, fig. 7. 

Shell small, elongate; spire elevated; apex acute; whorls five, flat, smooth; suture appressed, 
very distinct; aperture elongate-triangular; outer lip thin; inner lip callous; lower part of columella 

incrusted; columellar plication divided by median groove. 

Dimensions.—Long. 12.9 mm.; lat. 5 mm.; body-whorl 9.4 mm.; aperture 7.2 mm.; defl. 

40 degrees. 

Distinguishable from O. intorta by double columellar plication, smaller callus, 
slenderer form, sharper apex and straighter outer lip; distinguishable from O. bipli- 
cata by slenderer form, smaller size, and more elevated spire. 

Common in upper San Pedro series of Los Cerritos; rare in upper and lower 
San Pedro series, and Pliocene of San Pedro and vicinity. Found also in ‘the 
Pleistocene at Spanish Bight and Pacific Beach, San Diego, and at Barlow’s ranch, 

Ventura. 

Living.—Straits of Fuca to San Diego (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; Ventura; 

San Diego (Arnold). 

Pliocene-—Seven Mile Beach; Twelve Mile House; Kirker’s Pass; San Diego 

well (Cooper). 

Family LV. MARGINELLIDZ. 

Genus Marginella Lamarck. 

Shell ovately oblong to subcylindrical, smooth, polished, sometimes longitudinally ribbed; 

spire short, conical, or concealed; aperture narrow, elongated, obtuse or truncated in front; columella 

plicate; outer lip with a thick marginal varix, its inner margin smooth or crenulated. 

Marginella globella Linn. is a characteristic species. 

202. Marginella jewettii Curpenter. 

Marginella jewettii Cpr., Proc. Zool. Soc., 1856, p. 207; Brit. Assn. Rept., 1863, p. 661. TRYON, 
Man. Conch., Vol. V, p. 43, Pl. XII, fig. 57, 1883. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p.249. Daw, Trans. Wagner Inst. Sci., Vol. III, Part 1, 1890, p. 57. 

Keep, West Coast Shells, p. 43, fig. 23, 1892. WuLLIaMsoN, Proc. U.S. Nat. Mus., 

Vol. XV, 1892, p. 212, Pl. XIX, fig. 6. 

Shell small, smooth, ovate-oblong; spire barely visible; aperture not extending full length 

of shell, narrow, elongated, obliquely truncated in front; outer lip thickened with marginal varix, 

its inner side smooth; columella with three prominent plications near anterior end, and lesser 

ones above. 
Dimensions.—Long. 5 mm.; lat. 3 mm.; aperture 4.7 mm. 

Specimens identified by Dr. Dall. 
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Found in the lower San Pedro series at Deadman Island and San Pedro, and 

in the upper San Pedro series at Crawfish George’s, San Pedro, and Deadman Island. 

Living.—Monterey to San Pedro (Dall). 

Pleistocene.—San Pedro (Cooper; Arnold). 

Section Volvarina Hinds. 

Shell small, pyriform, polished; spire elevated, but concealed by enamel; aperture not 
extending full length of shell; outer lip thin, with incurving flange; columella with sharp plaits. 

203. Marginella (Volvarina) varia Sowerby. 

Puatt IV, Fie. 9. 

x Volvarina varia Spy., Cpr., Brit. Assn. Rept., 1863, p. 661. KEEP, West Coast Shells, p. 43, 1892. 

Shell small, pyriform, smooth; spire elevated slightly, but concealed by enamel of surface; 

aperture not extending full length of body-whorl, narrow posteriorly, widening gradually anteriorly; 

outer lip thin, with a flange curved inward; columella with four sharp plaits. 
Dimensions.—Long. 9 mm.; lat. 5 mm.; aperture 8 mm. 

Specimens identified by Dr. Dall. 
Found in all of the lower and upper San Pedro series localities in the vicinity 

of San Pedro. Found also in the Pleistocene at Twenty-sixth Street, San Diego. 

The specimen figured is from the lower San Pedro series at Deadman Island, and is 

now in the collection of Delos Arnold. 

Living.—Santa Barbara to San Diego (Cooper): Cape St. Lucas; West Indies 
(Carpenter). 

Pleistocene.—San Pedro; San Diego (Arnold). 

Family LVI. MITRIDA. 

Genus Mitra Lamarck. 4 

Shell fusiform, thick; spire elevated; aperture small, narrow, notched in front; columella 

transversely, somewhat obliquely, plicate; outer lip thick, smooth within, without external varices. 

Type, Mitra episcopalis Lam. 

204. Mitra maura Swainson. 

Mitra maura Swain., Proc. Zool. Soc., p. 193, 1835. CpR., Brit. Assn. Rept., 1863, p. 661. TRYON, 

Man. Conch., Vol. IV, p. 121, Pl. XXXVI, fig. 67, 1882. Cooper, 7th Ann. Rept. 

Cal. St. Min., 1888, p. 257. KEEP, West Coast Shells, p. 42, fig. 22, 1892. WILLIAM- 

son, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 211. 

Shell mitre-shaped; spire elevated; apex subacute; whorls five or six, only slightly convex, 

each appressed against antecedent whorl, forming a distinct suture; surface smooth, except for 

incremental lines; aperture long, narrow; outer lip thickened; inner lip not incrusted; columella 

with four distinct plaits, which increase in prominence posteriorly. 

Dimensions.—Long. 56 mm.; lat. 18.5 mm.; body-whorl 37 mm.; aperture 25 mm.; defl. 

30 degrees. 
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Found in the lower San Pedro series at San Pedro, and in the upper San 

Pedro series at Deadman Island, San Pedro and Crawfish George’s. 

Living —Farallon Islands to San Diego; South America (Cooper). 

Pleistocene-—Santa Barbara to San Diego; San Nicholas Island (Cooper): San 

Pedro (Arnold). 

Pliocene. San Pedro (Arnold). 

Genus Mitromorpha A. Adams. 

Shell small, elongately fusiform; whorls flattened, with revolving lirae, and sometimes longi- 

tudinally plicate; aperture narrow; columella straight, slightly transversely lirate; lip acute, smooth 

within, scarcely sinuated posteriorly. 

Mitromorpha gracilis Carpenter is a characteristic species. 

205. Mitromorpha filosa Carpenter. 

?Daphnella filosa CrrR., Brit. Assn. Rept., 1863, p. 658. 

Mitromorpha filosa CrR., KEEP, West Coast Shells, p. 55, 1892. WuLiiaMson, Proc. U. S. 

Nat. Mus., Vol. XV, 1892, p. 200, Pl. XIX, fig. 1. 

Shell small, mitre-shaped; apex rounded; whorls six, flat, ornamented with several sharp, 

raised, revolving lines; suture impressed, distinct; aperture long, narrow, oblique; outer lip denticu- 

late interiorly; inner lip smooth; columella spirally lined externally. 

Dimensions —Long. 8 mm.; lat. 3.6 mm.; body-whorl 6 mm.; aperture 5 mm.; defl. 

55 degrees. 

A shell from the Pleistocene shows transverse ridges on first four whorls, but 

these become obsolete below this. This transversely ridged specimen is intermediate 

between the typical IV. filosa and M. intermedia. M. aspera is probably the type of 

the precursor of the three West Coast species mentioned, then in phylogenetic order 

would come I. intermedia, specimens like the ridged variety of J/. filosa, and lastly 

typical J. filosa. The cancellate upper whorls of all the species except J. filosa 

show /. aspera to be the precursory form. 
One specimen in lower San Pedro series of San Pedro. 

Living.—Santa Barbara (Carpenter): San Pedro (Simpson). 

Pleistocene—San Pedro (Arnold). 

206. Mitromorpha intermedia, sp. nov. 

Puate IV, Fie. 10. 

Shell small, mitre-shaped; apex rounded; whorls six; slightly convex; whorls ornamented 

with about four equidistant, sharp, raised spiral lines, and numerous rounded, transverse ridges which 

are most prominent on angle of whorl; ridges are obsolete, or nearly so, on body-whorl; suture quite 

deeply impressed; aperture long, narrow, oblique; outer lip slightly arcuate anteriorly, smooth 

interiorly; inner lip smooth; columella spirally lined externally. 

Dimensions.—Long. 9.5 mm.; lat. 3.9 mm.; body-whorl 6.5 mm.; aperture 4.5 mm.; defl. 

36 degrees. 
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This species occupies a position nearly midway between M. filosa and M. 
aspera. It differs from the first in having distinct transverse ridges on the upper 
whorls, a smooth inner lip, a slightly slenderer form, and a more impressed suture; 
and differs from the second in having fewer transverse ridges, which are obsolete, or 

nearly so, on the body-whorl, a narrower aperture, a slenderer form and more numer- 
ous and sharper spiral lines. Pronounced a new variety of filosa by Dr. Dall. Its 
characteristics would ally it a little more readily with MV. aspera, but it has enough 
distinctive features to separate it from both. 

Rare in lower San Pedro series of Deadman Island. 
Found in the Pleistocene at the bath-house, Santa Barbara. The specimen 

figured is the type, which was found in the lower San Pedro series at Deadman 
Island, and is now in the United States National Museum. 

Living.—West Coast (?) (Dall). 

Pleistocene—San Pedro; Santa Barbara (Arnold). 

Family LVII. FASCIOLARIID/ 

Subfamily FUSINA. 

Genus Fusus Lamarch. 

Shell fusiform; spire long, acuminate, many-whorled; aperture oval, usually striate within; 

outer lip simple; columella smooth; no umbilicus; canal long and straight. 

Fusus nicobaricus Lam. is a characteristic species. 

207. Fusus barbarensis 7'rash. 

Proate IV, Fie. 15. 

Fusus barbarensis TRASK, Proc. Cal. Acad. Sci., Vol. I, 1855, p. 41. Cooprr, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 240. WILLIAmson, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 217. 

Fusus corpulentus (not of ConrAD, Wilkes’ Expl. Exped., Vol. X, p. 728, Pl. XX, fig. 4, 1849) 

Cooper, Bull. No. 4, Cal. St. Min. Bureau, Part 3, 1894, p. 26. 

Fusus dupetithouarst (non KIENER), COOPER, Bull. No. 4, Cal. St. Mining Bureau, Part 3, 1894, p. 26. 

Shell of medium size, long, slender, fusiform, rather thin; whorls nine, evenly convex, crossed 

by about ten rather low, rounded ridges, which fade out toward sutures; body-whorl sometimes lacks 

these ridges, but in that case it generally has an irregularly, wavy surface ornamented with numerous 

sharp, raised spiral lines with sometimes smaller lines intercalated; suture deeply appressed; aperture 

subelliptical; outer lip thin, smooth margin, with prominent, internal spiral lines beginning just pos- 

terior to margin; inner lip incrusted, sometimes not covering the spiral sculpture of columella; 

columella long, nearly straight, except for curve backwards, spirally ridged; canal long, narrow, 

nearly straight. 

Dimensions.—Long. 60 mm.; lat. 20 mm.; body-whorl 39 mm.; aperture, including canal, 
31 mm.; canal 15 mm.; defl. 32 degrees. 

Distinguishable from /. robustus and F’. rugosus by much slenderer form, longer 
spire, more clear-cut spiral lines, and longer and straighter canal. This is the oldest 
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form found in this loeality. There is no doubt about the close relationship of the 
three species, barbarensis, robustus and rugosus, as the large series of each which the 

writer has had during the preparation of this paper shows forms nearly, if not quite, 

filling the gaps between the three types. /’. barbarensis is probably the precursor 
of the other two forms, and although it oecurs in the later horizons in which the 

other two species are the denominating types, still, judging by numbers, this form 

reached its maximum development in the upper San Pedro series. 

Specimens identified by Dr. Dall. 
Common in the Pliocene, rare in the lower San Pedro series of Deadman 

Island; one or two specimens found at each of Deadman Island, San Pedro, and 

Crawfish George’s in the upper San Pedro series. The specimen figured is from the 
Pliocene at Deadman Island, and is now in the collection of Delos Arnold. This 

and several other species have been reported from the ‘‘Miocene of Deadman 
Island.”’ Although the lowest horizon at Deadman Island is Miocene, still all of the 

fossils reported as occurring in the Miocene at that place come out of a Pliocene 
stratum which rests unconformably upon the Miocene. 

Living—San Pedro (Oldroyd; Raymond). 

Pleistocene—Santa Barbara (Trask; Cooper): San Pedro (Arnold). 

Pliocene—San Pedro (Arnold). 

208. Fusus luteopictus Dall. 

Fusus luteopictus DALi, ‘‘‘ Proc. Cal. Acad. Sci.,’ 1877, p. 4.” (Author’s unauthorized reprint, 

issued March Io, 1877.) 

Fusus ambustus GLD., Cpr., Brit. Assn. Rept., 1863, p. 664 (pars.); (not of GouLD) (fide DAL.) 

Fusus geniculus CoNR., GABB, Pal. Cal., Vol. II, p. 71, 1869 (pars. syn. exel.) ( fide DALL). 
Fusus ambustus GLp., CoopER, Cal. Monterey Shells, Am. Jour. Conch., Vol. VI, p. 70; Geog. 

Cat., No. 787 (most Californian writers) (jide DALL). 

Fusus luteopictus DALL, WILLIAMSON, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 217, Pl. XX, fig. 1. 

Shell small, fusiform; whorls five, convex, crossed by nine rounded ridges which reach their 

maximum development on the middle of whorl; surface ornamented with three or four prominent 

spiral lines, with finer ones sometimes intercalated; suture appressed; aperture subovate; outer lip 

not thickened, with internal spiral lines; inner lip incrusted; columella short; canal very short, narrow. 

Dimensions.—Long. 19 mm.; lat. 10 mm.; body-whorl 13.5 mm.; aperture, including canal, 

10 mm.; canal 3 mm.; defl. 38 degrees. 

Distinguishable by small size and very short canal. 
Rare in the lower San Pedro series at Deadman Island; common in the upper 

San Pedro series at Crawfish George’s, but rare in the same horizon at San Pedro, 

Deadman Island and Los Cerritos. Most of the specimens obtained came from 

Crawfish George’s. 

Living.—Farallon Islands to San Diego (Dall). 

Pleistocene.—San Pedro (Arnold). 
(29) _ March 19, 1903. 
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209. Fusus robustus 7Z’rask. 

Fusus robustus TRASK, Proc. Cal. Acad. Sci., Vol. I, 1855, p. 41. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p. 241. 

Fusus kobelti (not of DaLx), of CooPer, 7th Ann. Rept. Cal. St. Min., 1888, p. 240 (in part). 

Shell of medium size, elongate-fusiform, thick; whorls about six, convex, crossed by eight 

or nine prominent rounded ridges which are most prominent on angle of whorl (these ridges are 

sometimes obsolete on the anterior part of the body-whorl); spiral sculpture consists of four to six 

prominent raised lines, with sometimes smaller lines intercalated; suture appressed, deep, distinct; 
aperture pyriform; outer lip smooth on inner edge, but with numerous spiral ridges further in; inner 

lip smooth; columella spirally ridged externally; canal rather short, narrow. 
Dimensions.—Long. 34 mm.; lat. 14 mm.; body-whorl 22.5 mm.; aperture, including canal, 

17 mm.; canal 5 mm.; defl. 4o degrees. 

Distinguishable from #. rugosus by smaller size, heavier shell, lack of promi- 
nent angular appearance of whorls and ridges near posterior suture, less number of 

whorls and relatively shorter canal. Upon examining a large series of this species 
and of F.rugosus the writer has no hesitancy in separating these two forms of Trask’s. 
Distinguishable from /”. kobe/ti by deeper appressed suture, stronger, revolving ridges, 
narrower form, and lack of wavy sutural band on posterior edge of whorl. /’. robustus 
is probably a precursor of /”. kobeltt. This species has been identified as /’. ambustus 
by many West Coast conchologists, including Cooper and perhaps Carpenter. Speci- 
mens identified by Dr. Dall. 

Found only in the upper San Pedro series; rather common at Old San Pedro. 
Found also in the Pleistocene at the bath-house, Santa Barbara. 

Living.—Santa Barbara to San Diego (California State Museum). 

Pleistocene.—Santa Barbara (Cooper; Arnold): San Pedro (Trask; Arnold). 

210. Fusus rugosus Z’rask. 

PuateE IV, Fic. 7. 

Fusus rugosus TRASK, Proc. Cal. Acad. Sci., Vol. I, 1855, p 41. Cooper, 7th Ann. Rept. Cal. St. 
Min., 1888, p. 241. 

Shell of medium size, elongate, fusiform, thin; whorls eight, convex, crossed by eight to 

eleven rounded ridges, which rise to greatest prominence on upper side of whorl; body-whorl ventri- 

cose and sometimes lacking transverse ridges on forward part; surface ornamented with several 
prominent raised lines, with fine lines sometimes intercalated; suture deeply appressed, wavy; 

aperture elliptical; outer lip thin, with interior spiral ridges extending nearly to rim; inner lip smooth; 
columella long, slightly twisted, spirally ridged; canal long, narrow, slightly curved. 

Dimensions.—Long. 50 mm.,; lat. 19 mm.; body-whorl 35 mm.; aperture, including canal, 
28 mm.; canal 13 mm.; defl. 44 degrees. 

The specimen described and figured is a small one. Some of the specimens 
are over 65 mm. in length. 

Distinguishable from /#. robustus by larger size, thinner shell, longer canal, 
more ventricose body-whorl, and greater development of transverse ridges on upper 
portion of whorl. Perhaps /. rugosus is the precursor of F. robustus. If so, then 



ARNOLD — THE PALEONTOLOGY AND STRATIGRAPHY OF SAN PEDRO. 227 

robustus is a degenerate form in so far as size and beauty go, for rugosus is truly a 

magnificent shell, while the former is small and much less attractive. This species 

has been identified as F. ambustus, and is so labeled in the State Museum collection 

at Berkeley. F. ambustus of Gould is a slenderer, longer pillared form from Central 

America. 

Found only in the lower San Pedro series of Deadman Island. The shells in 

this horizon are beautifully preserved, this form especially being nearly always found 

in a perfect condition, and having a shell that in most cases is translucent. Rather 

rare. The specimen figured is from the lower San Pedro series at Deadman Island, 

and is now in the collection of Delos Arnold. 

Living.—Santa Barbara to San Diego (California State Museum). . 

Pleistocene—Santa Barbara (Cooper): San Pedro (Arnold; Trask). 

Genus Pisania Bivona. 

Shell oblong; spire prominent; whorls smooth or spirally striated; canal very short; outer 

lip thickened and crenated. 

Pisania pusio Linn. is a characteristic species. 

211. Pisania fortis Carpenter. 

Pisania fortis CpR., Ann. & Mag. Nat. Hist., 3rd Ser., Vol. XVII, 1866, p. 277. COOPER, 7th Ann. 

Rept. Cal. St. Min.. 1888, p. 260. 

Shell fusiform, short; spire elevated; apex subacute; whorls five or six, convex on upper 

whorls to angular on body-whorls; eight wave-like ribs, most prominent on the angle of the whorl; 

prominent sutural riblet on posterior margin of whorl: surface ornamented with three to five promi- 

nent, squarish, rough, revolving ridges, between which are finer raised lines; suture wavy, appressed, 

distinct; aperture pyriform; outer lip denticulated; umbilicus subperforate. 

Dimensions.—Long. 49 mm.; lat. 29 mm.; body-whorl 38 mm.; aperture 25 mm. defl. 

58 degrees. 

This species resembles some specimens of Purpura crispata, but is a lighter 

shell, and the sculpture is entirely different. Originally described from a specimen 

from the Pleistocene of Santa Barbara. It has never been found living. 

Rare in the upper San Pedro series of San Pedro and Deadman Island; two 

specimens found. Found in the Pleistocene at Pacific Beach, San Diego. 

Pleistocene-—Santa Barbara (Cooper): San Pedro; San Diego (Arnold). 

Family LVIII. BUCCINIDA. 

Genus Chrysodomus Swainson. 

Shell fusiform, ventricose; spire elevated; whorls rounded; covered with a horny epidermis; 

apex papillary; aperture oval; canal short; inner lip simple, smooth. 

Chrysodomus antiqua Linn. is a characteristic species. 
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212. Chrysodomus rectirostris Carpenter. 

Puate VII, Fia. 7. 

Chrysodomus rectirostris Cpr., Brit. Assn. Rept., 1863, p. 664; Proc. Phil. Acad. Nat. Sci., 1865, 

p- 64. Tryon, Man. Conch., Vol. II, p. 131, Pl. LIII, fig. 348, 188r. 

Shell small, turreted, slender; apex acute; whorls nine or ten, slightly convex, with about 

fourteen rounded, transverse ridges reaching from suture to suture; ridges follow direction of lines of 

growth, which are convex anteriorly; spiral sculpture consists of numerous fine furrows; suture 

impressed, distinct; body-whorl slightly angulated at base; aperture elliptical; outer lip thin, bulging 

above canal; inner lip smooth, incrusted; columella long, straight, narrow, smooth on inner part; 

canal long, straight, narrow. 
Diniensions.—Long. 28 mm.; lat. 7 mm.; body-whorl 14.5 mm.; aperture,’ including canal, 

11.5 mm.; canal 5 mm.; defl. 22 degrees. 

This species looks something like a Pleurotoma, but may be distinguished by 
the straight canal and almost flat whorls. Carpenter’s description in the British 
Association Report for 1863 is misleading. In describing this species he says the 
shell is ‘‘small, white, smooth, with straight canal.” Why he uses “smooth” in 

describing such a decidedly sculptured form is not easy to understand. Several 
specimens of this species were identified from Carpenter’s type by Dr. Dall. 

Rare in the Pliocene and lower San Pedro series at Deadman Island, and in 

the upper San Pedro series at Crawfish George’s. The specimen figured is from the 

lower San Pedro series at Deadman Island, and is now in the collection of Delos 

Arnold. 

Living.—Puget Sound (Carpenter). 

Pleistocene.—San Pedro (Arnold). 

213. Chrysodomus tabulatus Baird. 

PuateE VII, Fic. 6. 

Chrysodomus tabulatus BAIRD, Proc. Zool. Soc., 1863, p. 66. CprR., Brit. Assn. Rept., 1863, p. 663; 

Nat. in British Columbia, Vol. II, p. 356. Cooper, 7th Ann. Rept. Cal. St. Min., 

1888, p. 235. 

Neptunea tabulata BAIRD, Gass, Pal. Cal., Vol. II, p. 71, 1869. TRyon, Man. Conch., Vol. II, 

p. 121, Pl. XLIX, fig. 286, 1881. 

Shell large, fusiform; spire elevated; apex subacute; whorls eight, sharply angulated and 

keeled above, forming a rimmed, spiral table; surface ornamented with revolving ridges of alternating 

size; suture very deeply impressed; aperture pyriform; outer lip thin, smooth; inner lip incrusted; 

canal long, narrow, curved backwards; columella twisted, spirally ridged. 

Dimensions. —Long. 80 mm.; lat. 34 mm.; body-whorl 55 mm.; aperture, including canal, 

42 mm.; canal 19 mm.; defl. 44 degrees. 

Rather common in Pliocene; rare in lower San Pedro series of Deadman 

Island and San Pedro. Found also in the Pleistocene at the bluff west of the bath- 

house, Santa Barbara, and at the old irrigating ditch north of Ventura. The 
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specimen figured was from the Pliocene, Deadman Island, and is now in the collec- 

tion of Delos Arnold. 

Living. —Straits of Fuea to Catalina Island (Cooper). 

Pleistocene—San Pedro; Santa Barbara; Ventura (Arnold). 

Pliocene-—Eagle Prairie; Twelve Mile House; San Fernando; Santa Barbara 

(Cooper); San Pedro (Cooper; Arnold). 

214. Chrysodomus, sp. indet. 

Two poorly preserved, undeterminable species; both fusiform, one with rounded 

whorls, the other slightly tabulated on upper part; fine spiral sculpture on both. 
These specimens have the shape of C. dirus. They correspond quite closely to the 
descriptions of some of the living species which now inhabit boreal waters. 

Found in the Pliocene of Deadman Island. 

Pliocene.—San Pedro (Arnold). 

Genus Siphonalia A. Adams. 

Shell ovately fusiform, sometimes variegated in coloring; rather thin; epidermis very thin, 
fugacious; last whorl ventricose, shouldered, usually nodosely plicate and spirally ribbed; aperture 

oval; outer lip thin; columella smooth; canal rather short, twisted. 

Siphonalia nodosa Mart. is a characteristic species. 

215. Siphonalia kellettii Forbes. 

Puate IY, Fic. 5. 

Siphonalia kellettii ForBES, Proc. Zool. Soc., 1850, p. 274, Pl. X, fig. 10. Cpr., Brit. Assn. Rept., 

1863, p- 663. TRyon, Man. Conch., Vol. III, p. 134, Pl. LIV, fig. 352. Cooper, 7th 

Ann. Rept. Cal. St. Min., 1888, p. 264. Dati, Trans. Wagner Inst. Sci., Vol. III, 

Part. I, 1890, p. 122. KEEP, West Coast Shells, p. 22, 1892. 

Shell large, fusiform; spire elevated; apex subacute; whorls seven or eight, angulated 

anterior to middle with eight to ten prominent nodes on angle; concave near posterior margin, 

where it is appressed against the antecedent whorl; numerous fine, deep grooves furnish the spiral 

ornamentation; suture appressed, wavy; aperture ovate; outer lip not thickened; inner lip incrusted; 

columella twisted; umbilicus subperforate; canal long, narrow, curved back. 

Dimensions.—Long. 114 mm.; lat. 59 mm.; body-whorl 80 mm.; aperture 37 mm.; canal 

22 mm.; defl. 44 degrees. 

Often brought up alive in the nets of fishermen at San Pedro, but rarely found 

fossil. Found in the upper San Pedro series at San Pedro, Los Cerritos, and Crawfish 

George’s. Found also in the Pleistocene at Pacific Beach, San Diego. The speci- 

men figured was obtained in the upper San Pedro series at San Pedro, and is now in 

the private collection of Delos Arnold. 

Living.—Santa Barbara to San Diego; Japan (Cooper). 
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San Pedro to San Diego (Cooper): San Pedro; San Diego Pleistocene. 

(Arnold). 

Genus Macron H. & A. Adams. 

Shell ovate, solid, with a thick epidermis; spire elevated; columella wrinkled, with a callosity 

at the upper part; outer lip thin, with a small tooth anteriorly. 

Type, Macron kellettii A. Ads. 

216. Macron kellettii A. Adams. 

Pseudoliva kellettit A. AD., Proc. Zool. Soc., 1853, p. 185. 

Macron kellettii A. Ap., Cpr., Brit. Assn. Rept., 1863, p. 664. Tryon, Man. Conch., Vol. III, 

p. 214, Pl. LX XXII, fig. 477, 1881. KrEp, West Coast Shells, p. 21, 1892. COOPER, 

Bull. No. 4, Cal. St. Min. Bureau, Part 3, 1894, p. 27. 

Shell ovate, solid, subperforate; spire prominent; whorls rounded; suture canal-like; last 

whorl spirally sulcated; aperture oval; columella callous posteriorly, anterior portion produced and 

flexed; posterior part of lip bent, anterior part dentate. Canal a mere notch. Average length 

about 25 mm. 

One specimen in upper San Pedro series of San Pedro. 

Living. — Lower California (Keep): Catalina Island to Lower California 
(Cooper). 

Pleistocene—San Pedro (Arnold): San Joaquin Bay, Orange County (Bowers). 

Plocene.—V entura County (Bowers). 

217. Macron lividus A. Adams. 

Macron lividus A. AD., CpR., Brit. Assn. Rept.. 1863, p. 664. KEEP, West Coast Shells, p. 20, 

fig. 2, 1892. Wu LLtamson, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 216. 

Shell small, ovate, solid; spire elevated; apex subacute; whorls five, evenly convex, smooth; 

suture distinct; aperture ovate; outer lip sharp and curved; inner lip short and bent; columella with 

a strong fold near the top of the aperture. 

Dimensions. —Long. 19 mm.; lat. 10 mm.; body-whorl 14 mm.; aperture 10 mm. 

This species is characterized by its smooth surface and small size. One 
specimen found in the upper San Pedro series at the lumber yard, San Pedro. 

Living.—San Pedro (Williamson): San Diego to Lower California (Carpenter). 

Pleistocene.—San Pedro (Arnold). 

Family LIX. NASSIDA. 

Genus Nassa Lamarch. 

Shell ovate,ventricose; body-whorl variously sculptured; aperture ovate, with a short, reflected, 

truncated, anterior canal; inner lip smooth; often widely spread over with enamel, with a posterior 

callosity or a blunt dentiform; outer lip dentated, internally crenulated. 

Nassa mutabilis Linn. is a characteristic species. 
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218. Nassa californiana Conrad. 

PuateE IV, Fig. 3. 3 

Schizopyga californiana Con., Proc. Phil. Acad. Nat. Sci., 1856, p. 315; Pac. R. R. Rept., Vol. VI 
p. 69, Pl. Il, fig. 1, 1857. 

Schizopyga californica Con., TRYON, Man. Conch., Vol. IV, p. 55, Pl. III, fig. 32, 1882. 

Nassa californiana Con., DALL, Proc. U.S. Nat. Mus., Vol. XIV, 1891, p. 177. Cooper, Bull. 

No. 9, Cal. St. Min. Bureau, Part 3, 1894, p. 29. 

Nassa fossata var., GABB, Pal. Cal., Vol. II, pp. 47, 74, 1869. 

Shell large, conical; whorls seven, convex, ornamented with about thirteen prominent, 

rounded, posteriorly sloping, transverse ribs and four or five slightly less prominent sharp, revolving 
ridges; the transverse ridges tend to become less prominent on the anterior part of the body-whorl; 

suture deeply impressed, distinct; aperture subovate; outer lip thin and denticulated by ends of 

internal revolving ridges; inner lip slightly incrusted; columella short, twisted, spirally and longitudi- 

nally ornamented, and deeply grooved next to body-whorl; anterior sinus very short, broad, recurved. 

Dimensions.—Long. 37 mm.; lat. 20.5 mm.; body-whorl 24 mm.; aperture 16.5 mm.; defl 

48 degrees. 

The most beautiful and one of the largest of the Pleistocene Nassas. Easily 
distinguishable by the ornamentation and size. 

Rare in the upper San Pedro series, except at one place in the bluff just 
north of the town of San Pedro, where quite a few very fine specimens have been 
found; also found in the Pliocene and lower San Pedro series at Deadman Island; 

and in the upper San Pedro series at Los Cerritos, Deadman Island,and Long Beach. 
Found also in the Pleistocene at Barlow’s ranch, Ventura; and at Pacific Beach, 

San Diego. The specimen figured is from the upper San Pedro series of San Pedro; 
and is now in the private collection of Delos Arnold. 

Living.—Drake’s Bay to Cedros Island, Lower California (Cooper). 

Pleistocene—San Pedro; Ventura; San Diego (Arnold). 

Pliocene.—San Pedro (Arnold). 

Miocene.—Santa Clara County (Cooper). 

219. Nassa cerritensis, sp. nov. 

PuateE IV, Fia. 1. 

Shell small, conical; spire elevated; apex subacute; whorls eight, slightly convex, crossed 

by seven to ten prominent, rounded ridges which are less prominent near the suture; spiral sculp- 

ture consists of nine to eleven sharp, raised lines; three upper whorls have a cancellate appearance; 

suture appressed, wavy; aperture ovate; outer lip thickened by denticulated ridge on inner side; 
inner lip smooth, incrusted, the incrustation completely covering the spiral sculpture internally; 

columella twisted, spirally sculptured, with deep groove next to body-whorl; canal short, broad, 

recurved. 
Dimensions.—Long. 30 mm.; lat. 14.5 mm.; body-whorl 18 mm.; aperture 11 mm.; defl. 

30 degrees. 

This species varies much, especially in deflection and in the number of trans- 

verse ridges, The deflection of the upper whorls is sometimes as high as 60 degrees, 
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while that of the lower whorls would be about one-half of that. Some of the adult 
shells also show a deflection of 50 degrees. The robust shells as a rule show more 

transverse ridges than the slenderer forms. Distinguishable from var. coopert by 
less angulated whorls and ridges, less impressed suture, greater deflection of upper 
whorls, and larger size. The robust form somewhat resembles N. californiana, but 
is distinguishable from that species by its appressed, rather than impressed suture, 

less prominence of spiral lines, and smaller size. Dr. Dall pronounces this species a 

precursor of NV. cooperi. 

Rather common at Los Cerritos, where the type was found. One or two 
specimens found in the upper San Pedro series at San Pedro, Long Beach, and 

Crawfish George’s. Found also in the Pleistocene at Spanish Bight, San Diego. 
The specimen figured is the type, which came from the upper San Pedro series at 
Los Cerritos, and is now in the United States National Museum. 

Pleistocene—San Pedro; San Diego (Arnold). 

220. Nassa fossata Gould. 

Buccinum fossatum GLD., Proc. Bost. Soc. Nat. Hist., 1850, p. 152. Orra, Conch., p. 67, 1862. 

Nassa fossata Gip., H. & A. Apams, Gen. Rec. Mollusca. Cpr., Brit. Assn. Rept., 1863, p. 662. 

Gasp, Pal. Cal., Vol. II, p. 74, 1869. TRyon, Man. Conch., Vol. IV, p. 55, Pl. XVII, 

figs. 316, 318, 1882. CoopER, 7th Ann. Rept. Cal. St. Min., 1888, p. 253. KEEP, 

West Coast Shells, p. 36, fig. 16, 1892. WHILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 

1892, p. 212. 

Shell small, conical; spire elevated; apex subacute; whorls seven, convex; body-whorl 

ventricose; ornamentation of fourth and fifth whorl consists of five or six strong, nodose, spiral 

ridges which increase in number by intercalation on the lower whorls; the prominence of the nodes 

varies inversely with the number of ridges, the ridges on the body-whorl being nearly smooth and 

alternating large and small; the ridges near the angle of the whorl reach the greatest prominence; 

suture deeply impressed, distinct; aperture ovate; outer lip thickened and denticulated by ends of 

revolving internal ridges; inner lip incrusted, the incrustation spreading over part of body-whorl and 
columella; columella short, curved, spirally striated, and grooved deeply next to body-whorl; anterior 

sinus short, broad, recurved. 

Dimensions. —Long. 29 mm.; lat. 17 mm.; body-whorl-21 mm.; aperture, including canal, 

14.5 mm.; defl. 50 degrees. 

The adolescent shell of this species resembles N. perpinguis, but may be 
distinguished by the greater convexity of the body-whorl, greater deflection, and 

general more solid appearance. The adult shells are characterized by their general 

solid appearance, great deflection, and the great difference in sculpture between the 

upper and lower whorls. 
Found in the Pliocene at Deadman Island; in the lower San Pedro series at 

Deadman Island and San Pedro, and in the upper San Pedro series at all of the 
localities in the vicinity of San Pedro. Found also in Pleistocene at Spanish Bight 
and Pacific Beach, San Diego; and at old irrigating ditch and Barlow’s ranch, 
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Ventura. The specimens of this species found at Crawfish George’s are character- 

ized by their large size and elevated spire, with deeply impressed suture. 

Living.—Straits of Fuca to San Diego (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; Ventura; 
San Diego (Arnold). 

t=} 

Pliocene.—Danger Creek; Santa Rosa; Soquel, Santa Cruz County; San Diego 
well (Cooper): San Pedro (Arnold). 

Miocene.—Martinez; Walnut Creek; Griswold’s, San Benito County; Foxin’s, 

Santa Barbara County (Cooper). 

221. Nassa insculpta Carpenter. 

Nassa insculpta CpR., Brit. Assn. Rept., 1863, p. 662; Proc. Cal. Acad. Sci., Vol. III, 1866, p. 223. 

Tryon, Man. Conch., Vol. IV, p. 38, Pl. XII, fig. 154, 1882; (not of CooPER, 7th Ann. 
Rept. Cal. St. Min., 1888, p. 253). WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 

1892, p. 212, Pl. XXIII, fig. 6. 

Shell small, conical; spire elevated; apex subacute; whorls seven, nearly flat, but obliquely 

truncated near margin; sculpture consists of numerous fine, spiral furrows, which are most promi- 
nent on lower portion of body-whorl; four upper whorls have prominent transverse ridges; aperture 
subquadrate; outer lip thickened by a slightly denticulated ridge; inner lip incrusted slightly, but 
spiral ornamentation shows through the incrustation; columella short and separated from body-whorl] 

by deep, narrow groove; canal short, broad, curved. 

Dimensions.—Long. 20 mm.; lat. 11 mm.; body-whorl 12.8 mm.; aperture, including canal, 

g mm.; defl. 38 degrees. 

Distinguishable by lack of any but spiral ornamentation on lower whorls. A 

specimen in the State Museum collection at Berkeley labeled NV. insculpta is not the 
species, but is close to V. versicolor var. hooveri. This is probably the specimen upon 
which Cooper bases his report of the occurrence of J. insculpfa at Santa Barbara. 
Rare in upper San Pedro series of San Pedro; one specimen. 

Living.— Catalina Island (Cooper; Raymond). 

Pleistocene.—San Pedro (Williamson; Arnold). 

222. Nassa mendica (ould. 

Nassa mendica Gup., Proc. Bost. Soc. Nat. Hist., 1850, p. 155. Wilkes’ Expl. Exped., Vol. XII, 
p- 263, Pl. XIX, fig. 331, 1852. OrT1a, Conch., p. 70, 1862. Cpr., Brit. Assn. Rept., 
1863, p. 662; =I. woodwardi FBs.; =. gibbsii COOPER ( fide TRYON, Man. Conch., 
Vol. IV, p. 56, Pl. XVII, figs. 320-323, 1882). Gass, Pal. Cal., Vol. II, p. 74, 1869. 
Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 253. KEEP, West Coast Shells, p. 37, 

1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 213. 

Shell small, conical; spire elevated; apex acute; whorls seven, convex; ornamented with a 

varying number of transverse ridges and a few less prominent spiral ridges; suture deeply impressed, 

distinct; aperture subquadrate; outer lip thin, smooth on edge, but denticulated remote from margin; 
inner lip incrusted; columella curved, spirally striated, and separated from body-whorl by deep 

groove; canal short, recurved. 

Dimensions.—Long. 18.5 mm.; lat. 8 mm.; body-whorl 11 mm.; aperture, including canal, 

7.5 mm.; defl. 38 degrees. 
( 30) March 20, 1903. 



934 CALIFORNIA ACADEMY OF SCIENCES. 

A species varying principally in the number and prominence of transverse 
ridges. Distinguishable from NV. perpinguis by acuteness of spire. 

Found in all of the fossiliferous formations at all of the localities in the vicinity 
of San Pedro. NN. mendica is much rarer than the variety cooperi. Found in the 
Pleistocene at the bath-house, Santa Barbara; at Barlow’s ranch, and the old irri- 

gating ditch, Ventura; and at Spanish Bight and Pacific Beach, San Diego. 

Living.—Sitka to San Diego (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; Santa 
Barbara; Ventura; San Diego (Arnold). 

Phocene.—Kirker’s Pass; Twelve Mile House, San Mateo County; San 

Diego well (Cooper): San Pedro (Arnold). 

223. Nassa mendica (ould, var. cooperi Forbes. 

Nassa cooperi Fxs., Proc. Zool. Soc., 1850, p. 273, Pl. XI, fig. 4. Cpr., Brit. Assn. Rept., 1863, 

p. 662. Gass, Pal. Cal., Vol. II, p. 74, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 

1888, p. 253. KEEP, West Coast Shells, p. 37, fig. 18, 1892. 

Nassa mendica var. cooperi Fps., TRYON, Man. Conch., Vol. IV, p. 56, Pl. XVII, figs. 322, 323, 
1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 213. S 

Shell like WV. mendica, except that the transverse ridges are more prominent and less 
numerous. Mutations occur between the extreme JV. mendica with latticed ornamentation consisting 

of equally prominent spiral and transverse ridges, and the extreme JV. cooferz with only six large, 

transverse ribs. 

More common than the typical N.mendica. Found in the lower and upper 
San Pedro series and Pliocene of the San Pedro region. Found in the Pleistocene 

at Pacific Beach, San Diego. 

Living.—Sitka to San Diego (Cooper): Catalina Island (Stearns). 

Pleistocene 

(Stearns; Arnold). 
Santa Barbara to San Diego (Cooper): San Pedro; San Diego 

Pliocene.—Kirker’s Pass; Twelve-mile House, San Mateo County; San 

Diego well (Cooper): San Pedro (Arnold). 

224. Nassa perpinguis Hinds. 

Nassa perpinguis Hps., Voyage Sulphur, p. 36, Pl. IX, figs. 12, 13, 1844. Cpr., Brit. Assn. Rept., 

1863, p. 662; Gasp, Pal. Cal., Vol. II, pp. 47, 75,1869. Tryon, Man. Conch., Vol. IV, 

p. 56, Pl. XVII, fig. 319, 1882. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 253, 

Keep, West Coast Shells, p. 38, fig. 19, 1892. WILLIAMSON, Proc. U.S. Nat. Mus., 

Vol. XV, 1892, p. 213. 

NVassa interstriata, Con., Pac. R. R. Rept., Vol. V, p. 327, Pl. VI, fig. 49, 1856. 

Shell small, conical; spire elevated; apex subacute; whorls seven, convex, abruptly truncated 

at posterior margin, forming a spiral table; ornamentation consists of sharp, spiral ridges with 

slightly wider interspaces, and posteriorly sloping transverse ridges, the whole giving a decidedly 

cancellate appearance to the surface; suture deeply impressed, distinct; aperture subovate; inner 
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portion of aperture ridged by spiral sculpture; outer lip thin; inner lip thinly incrusted; columella 
twisted and spirally ornamented; groove on upper part of columella prominent; canal short, curved. 

Dimensions.—Long. 23 mm.; lat. 12.3 mm.; body-whorl 15 mm.; aperture, including canal, 

Ir mm.; defl. 4o degrees. 

The transverse ornamentation is the most prominent in the upper whorls, 
while in the later ones the spiral ridges are the most important. On the body-whorl 
the tranverse ridges sometimes become nearly obsolete, being represented only by 
lines of growth. 

Common in the upper and rare in the lower San Pedro series at San Pedro 
and vicinity. Also found in the Pliocene at Deadman Island and Timm’s Point. 
Found in the Pleistocene at Spanish Bight and Pacific Beach, San Diego; and at the 
old irrigating ditch and Barlow’s ranch, Ventura. 

Living.—San Francisco to San Diego; Lower California (Cooper). 

Pleistocene-—Santa Barbara to San Diego (Cooper): San Pedro; Ventura; 

San Diego (Arnold). 

Pliocene-—San Diego well (Dall): San Pedro (Arnold). 

Miocene.—Santa Monica and Aliso Creek, Los Angeles County (Cooper). 

225. Nassa tegula Recve. 

Nassa tegula RVE., Icon. Conch., Massa, No. 98, Pl. XV, 1853. Cpr., Brit. Assn. Rept., 1863, 

p- 662. Gass, Pal. Cal., Vol. II, p. 74, 1869. Tryon, Man. Conch., Vol. IV, p. 39, 

Pl. XIII, figs. 166, 167, 1882. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 253. 

KEEP, West Coast Shells, p. 37, fig. 17, 1892. Datu, Proc. U.S. Nat. Mus., Vol. XV, 

1892, p. 213. 

Shell small, conical; spire elevated; apex subacute; whorls five, slightly angulated at middle, 
with nine or ten prominent transverse ridges most prominent on angular part of whorl; these ridges 

are sometimes divided by spiral grooves into two or more nodes; suture impressed, distinct; aper- 

ture subquadrate; outer lip thickened by a row of elongated denticles; inner lip smooth and incrusted, 

the incrustation spreading over the columella and the front of the shell like an apron; a rather shallow 

groove separates the lower portion of columella from body-whorl; canal very short. 

Dimensions. —Long. 11 mm.; lat. 7 mm.; body-whorl 7.9 mm.; aperture, including canal, 

5 mm.; defl. 58 degrees. 

The most robust of the Nussas found in this locality. Distinguishable by 
the prominence of the incrustation on the inner lip. Dr. Dall says that this species 
is close to N. vibex of the Atlantic coast. 

Rare in the upper San Pedro series at San Pedro, Los Cerritos, Long Beach, 
Deadman Island, and Crawfish George’s; also occasionally found in the lower San 
Pedro series at Deadman Island and San Pedro. Found also in the Pleistocene at 
Twenty-sixth Street and Spanish Bight, San Diego. 

Living.—Santa Barbara to San Diego; Lower California (Cooper). 

Pleistocene—Santa Barbara to San Diego (Cooper): San Pedro; San Diego 

(Arnold). 



936 CALIFORNIA ACADEMY OF SCIENCES. 

* 

226. Nassa versicolor (. B. Adams, var. hooveri, var. nov. 

Prate IV, Fic. 6. 

Nassa versicolor C. B. Ap., Panama Cat., p. 66,1852. Tryon, Man. Conch., Vol. IV, p. 50, Pl. XV, 

figs. 270-272, 275, 1882. 

Shell small, conical; spire not highly elevated; apex subacute; whorls six, slightly convex, 

crossed by fifteen prominent rounded ribs which bend slightly forward on the upper whorls, and are 

abruptly truncated at the sutures; on the body-whorl these ribs are concave anteriorly and become 
obsolete on the lower portion of the whorl; ribs on the upper whorls are of uniform size for their full 

length; suture deeply impressed, distinct; spiral ornamentation consists of eleven to thirteen grooves, 

which extend to base on body-whorl; columella extended, plication on inner side, and deep, narrow 

groove around it at base of body-whorl; outer lip thickened by a prominent, smooth ridge on the 
inner side; inner lip incrusted, the spiral sculpture, however, showing through the incrustation; 

canal short, broad, with effuse lips. 

Dimensions.—Long. 14.5 mm.; lat. 9 mm.; body-whorl 10 mm.; aperture, including canal, 

7mm.; defl. 54 degrees. 

A unique form for this locality; somewhat resembles JV. tegu/a in shape, but 
easily distinguishable from that species by the sculpture. Pronounced a variety of 
N. versicolor Adams, by Dr. Dall. NV. versicolor is found in the southern fauna, its 

habitat being Panama to Mazatlan according to Tryon. 
Rare in upper San Pedro series of San Pedro; two specimens found, one a 

junior. The specimen figured is the type, which was obtained from the upper San 
Pedro series of San Pedro, and is now in the United States National Museum. 

Pleistocene.—San Pedro (Arnold). 

Family LX. COLUMBELLID. 

Genus Columbella Lamarck. 

Shell strombiform or obovate, smooth or longitudinally or tranversely ribbed; internal lip 

excavated in the middle, crenulated or denticulated; outer lip inflected and internally thickened and 
crenulated in the middle. 

Columbella mercatoria Lam. is a characteristic species. 

227. Columbella solidula Reeve, var. precursor, var. noy. 

PuatTe X, Fic, 4. 

Columbella solidula Rve., Conch. Icon., Vol. XI, Pl. XXIV, fig. 149, 1859. TRyon, Man. Conch., 

Vol. V, p. 147, Pl. LII, figs. 92 and 93, 1883. 

Shell small, broadly fusiform; spire elevated; apex rounded; whorls seven, only slightly 

convex, slightly shouldered above, smooth; body-whorl two-thirds length of shell, with row of nodes 
on shoulder, each node being the termination of a faint transverse ridge which becomes obsolete on 
lower portion of whorl; columella with spiral sulcations on exterior; aperture rhomboidal, narrow; 

outer lip thickened internally by row of prominent teeth; inner lip smooth; canal short, recurved. 
Dimensions.—Long. 14.5 mm.; lat. 6.5 mm.; body-whorl 10 mm.; aperture, including 

canal, 7.5 mm.; canal 1 mm.; defl. 42 degrees. 
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This unique species is distinguishable by its smooth upper whorls, and sculp- 
tured body-whorl. Pronounced a variety of C. solidula Rve. by Dr. Dall. 

The shell of which this form is a variety is found living on the coast of Ecua- 
dor, South America. The type is the only specimen that has been found in the 
upper San Pedro series at San Pedro; it is figured, and is now in the United States 
National Museum. 

Pleistocene—San Pedro (Arnold). 

Subgenus Anachis H. & A. Adams. 

Shell oval-fusiform, longitudinally ribbed; spire elevated; aperture narrow; columella 
straight; outer lip nearly straight, crenulated within. 

Anachis rugosa Sowerby is a characteristic species. 

228. Columbella (Anachis) minima, sp. noy. 

Puate IX, Fie. 8. 

Shell small, resembles a young Amphissa corrugata but much slenderer; surface sculptured 
by numerous transverse ridges and fine spiral sulcations; whorls six, shouldered above as in Amphissa 

versicolor; aperture subquadrate; outer lip nearly enalent; pillar straight, spirally striated. 

Dimensions.—Long. 6 mm.; lat. 2.4 mm.; body-whorl 3.5 mm.; aperture 2.2 mm.; defl. 

28 degrees. 

Distinguishable from Amphissa corrugata by slenderer form, more shouldered 
whorls and less wayy transverse ridges. Pronounced a new species of Anachis by 
Dr. Dall. 

Type from upper San Pedro series of San Pedro; rare. The specimen 
figured is the type, which is now in the United States National Museum. 

Pleistocene——San Pedro (Arnold). 

Subgenus Asopus (Gould. 

Shell fusiform, gibbous, broadly truncate in front; aperture lunate, with a posterior callous 

on the body; columella smooth, vitreous; suture abnormally arcuate near the aperture. 

Type, Asopus japonicus Gould. 

229. Columbella (sopus) chrysalloidea Carpenter. 

PuatE V, Fic. 6. 

Amycla chrysalloidea Crr., Brit. Assn, Rept., 1863, p. 612; Proc. Cal. Acad. Sci., Vol. III, 1864, 

Pp. 223. 
Columbella chrysalloidea Cpr., TRyON, Man. Conch., Vol. V, p. 135, Pl. L, fig. 42, ees: 

Astyris chrysalloidea CPR., KEEP, West Coast Shells, p. 36, 1892. 

Columbella (Aisopus) chrysallotdea CPR., WILLIAMSON, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 213. 

Shell small, with general elongate-elliptical outline, or chrysalis-shaped; spire elevated, sub- 

acute; whorls six, very slightly convex; surface marked by delicate spiral ridges and- furrows; 
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aperture ovate; canal short; outer lip thickened by several longitudinally elongate denticles on inner 
side; inner lip curved, smooth; spiral ornamentation prominent on lower portion of columella. 

Dimensions.—Long. 8.2 mm.; lat. 3 mm.; body-whorl 5.5 mm.; aperture 3.4 mm.; deff. 

44 degrees. 

Rare in the lower San Pedro series at Deadman Island and San Pedro; not 

uncommon in the upper San Pedro series at San Pedro. Found also in the Pleisto- 
cene at Twenty-sixth street, San Diego. The specimen figured is from the upper 
San Pedro series at San Pedro, and is now in the collection of Delos Arnold. 

Living—San Pedro to San Diego (Cooper). 

Pleistocene.—San Pedro; San Diego (Arnold). 
Co} 

230. Columbella (#sopus) oldroydi, sp. noy. 

Pave) VL, Fie: 7: 

Shell small, slender, fusiform; spire elevated; apex rounded; whorls seven, convex; first 

three whorls smooth, remainder, with exception of body-whorl, ornamented with about eighteen 

transverse ridges and two or three rather indistinct spiral grooves, the whole giving a cancellate 

appearance to the surface; on the body-whorl the transverse and spiral sculpture are of about equal 

prominence, the transverse sculpture being more subdued than on the whorls above it; suture quite 

deeply impressed; aperture narrow, elliptical; pillar truncated anteriorly; outer lip smooth, thin; 
inner lip smooth. 

Dimensions.—Long. 9 mm.; lat. 2.6 mm.; body-whorl 5 mm.; aperture 3 mm.; defl. 

24 degrees. 

Distinguishable from A. chrysalloidea by slenderer form, prominently sculp- 

tured surface, deeper suture, and smooth inner lip. Pronounced a new species by 
Dr. Dall. 

Lower San Pedro series at Deadman Island; rare. The specimen figured is 
the type, and is now in the collection of Mrs. Oldroyd. 

San Pedro (Arnold). Pleistocene. 

Subgenus Astyris H. & A. Adams. 

Shell oval-fusiform, smooth or transversely striated; aperture oval; inner lip smooth, not 

callous; outer lip sinuous posteriorly, crenulated within. 

Astyris clausilieforme Kiener is a characteristic species. 

231. Columbella (Astyris) californiana Gaskoin. 

Puate X, Fie. 9. 

Columbella (Astyris) californiana GAsk., Proc. Zool. Soc., 1851, p. 12. 

Columbella californiana Gask., Cpr., Brit. Assn. Rept., 1856, p. 341. 

This species resembles A. gausapata quite closely, but differs from it in the 
following respects: it is slightly broader, has more swelling whorls, more prominent 
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spiral lines on the lower part of the body-whorl, does not have the overlapping 
appearance of the whorls at the suture as much as in A. gausapata, has a less heavy 
shell, and has a less glossy surface. Specimen identified by Dr. Dall. 

Rare in the lower San Pedro series at Deadman Island, also found in the 

lower San Pedro series at San Pedro. The specimen figured is from the lower San 
Pedro series at Deadman Island, and is now in the collection of Delos Arnold. 

Living.—Santa Barbara to San Diego (Carpenter). 

San Pedro (Oldroyd; Arnold). Pleistocene. 

232. Columbella (Astyris) gausapata (ould. 

Puate X, Fie. 8. 

Columbella gausapata GLD., Proc. Bost. Soc. Nat. Hist., 1850, p. 170; Wilkes’ Exp]. Exped., 

Vol. XII, p. 267, Pl. XIX, fig. 337, 1852. 

Nassa pedroana Con., Pac. R. R. Rept.. Vol. V, p. 327, Pl. VI, fig. 48, 1856. 

Amycla gausapata GLD., Cpr., Brit. Assn. Rept., 1863, p. 662. Gasp, Pal. Cal., Vol. II, p. 76, 1869. 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 229. 

Astyris gausapata GLD., KEEP, West Coast Shells, p. 35, fig. 15, 1892. 

Columbella ( Astyris) gausapata GLD., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 213. 

Shell small, rather heavy; spire elevated; apex acute; whorls seven, slightly convex; body- 
whorl ventricose, slightly angulated; whorls smooth except for delicate incremental lines; suture 

depressed, distinct; columella recurved and striated on outside with faint spiral ridges and grooves; 

aperture elongate-ovate; canal prominent, slightly curved; outer lip thickened with a row of spirally 

elongate denticles; inner lip smooth. 

Dimensions.—Long. 11 mm.; lat. 5 mm.; body-whorl 7 mm.; aperture (not including 

canal) 3 mm. X 1.9 mm.; defl. 35 degrees. 

Distinguishable from C. californiana by much longer canal, thicker shell, and 
more prominent denticulation of outer lip; distinguishable from C. tuberosa by 
broader spire and less angulated body-whorl; distinguishable from var. carinata by 

lack of keel, and slenderer spire. Specimens identified by Dr. Dall. 
Found in all of the formations at all of the localities in the vicinity of San 

Pedro. Found also in the Pleistocene at the bath-house, Santa Barbara; at Barlow’s 

ranch and the old irrigating ditch, Ventura; and at Twenty-sixth Street and Pacific 
Beach, San Diego. Much rarer than var. carinata. The specimen figured is from 

the upper San Pedro series at San Pedro, and is now in the collection of Delos 

Arnold. 

Living.—Alaska to San Diego (Cooper). 

Pleistocene—Santa Barbara to San Diego (Cooper): San Pedro; Ventura; 

Santa Barbara; San Diego (Arnold). 

Pliocene.—Kirker’s Pass (Cooper). 
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233. Columbella (Astyris) gausapata Gou/d, var. carinata Hinds. 

Puate X, Fic. 10. 

Columbella carinata Hps., Voyage Sulphur, p. 39, Pl. X, figs. 15, 16, 1844. Cpr., Brit. Assn. Rept., 

1863, p. 662. TRyon, Man. Conch., Vol. V, p. 116, Pl. XLVII, figs. 35-39, 1883. 

WituiamMson, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 213. 

Amycla carinata Hps., Gass, Pal. Cal., Vol. II, p. 76, 1869. 

Astyris gausapata var. carinata Hps., KEEP, West Coast Shells, p. 35, 1892. 

Shell like A. gausapata, except that it has a distinct keel on the upper part of 
the whorl. A large series of shells shows mutations between the typical gausapata 

and this variety. An extreme keeled form gives the following dimensions: Long. 
8 mm.; lat. 4.1 mm.; body-whorl 5 mm.; aperture 3.5 mm. 

Common in all of the formations at all of the localities in the vicinity of 
San Pedro; much commoner than (. gausapata. Found also in the Pleistocene at 
the old irrigating ditch north of Ventura; at bath-house, Santa Barbara; and at 

Spanish Bight, San Diego. 
The specimen figured is from the upper San Pedro series at San Pedro, and 

is now in the collection of Delos Arnold. 

Living.—Santa Barbara to San Diego (Cooper). 

Pleistocene.—Santa Barbara to San Pedro (Cooper): San Pedro; Ventura; 

Santa Barbara; San Diego (Arnold). 

234. Columbella (Astyris) tuberosa Carpenter. 

PuatE X, Fic. 7. 

Amycla tuberosa CrR., Brit. Assn. Rept., 1863, p. 662; Ann. & Mag. Nat. Hist., 3rd Ser., Vol. XV, 

1865, p. 398. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 229. 

Astyris tuberosa CPR., STEARNS, Proc. Cal. Acad. Sci., Vol. V, 1873, p. 81. KEEP, West Coast 

Shells, p. 36, 1892. 

Columbella tuberosa CPR., TRYON, Man. Conch., Vol. V, p. 135, Pl. L, figs. 40 and 41, 1883. 
Columbella (Astyris) tuberosa CpR., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 213, 

Pl. XX, fig. 6. 

Shell small, slender; spire elevated; acute apex; whorls seven, only slightly convex; body- 
whorl angulated, lower portion decidedly concave and ornamented with narrow grooves and ridges; 

surface of upper whorls smooth except for delicate incremental lines; suture distinct; aperture ovate, 

and less than one-half the length of shell; anterior end of columella slender; outer lip thickened 

by row of tubercles on inner side; inner lip smooth; canal short, straight. 

Dimensions.—Long. 6.5 mm.; lat. 2.8 mm.; body-whorl 4 mm.; aperture 2.9 mm.; defl. 

22 degrees. 

Distinguishable from other members of genus by slender spire and angulated 
body-whorl. 

Rare in the lower San Pedro series at Deadman Island and San Pedro; and 

in the upper San Pedro series at Crawfish George’s, Los Cerritos, San Pedro, 
and Deadman Island. Found also in the Pleistocene at Spanish Bight, San Diego; 
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and at bath-house, Santa Barbara. The specimen figured is from the upper San 
Pedro series at San Pedro, and is now in the collection of Delos Arnold. 

Living.—Neah Bay to San Diego (Cooper). 

Pleistocene—Santa Barbara to San Pedro (Cooper): San Pedro; San Diego; 
Santa Barbara (Arnold). 

San Diego well (Dall). Pliocene. 

Genus Amphissa H. & A. Adams. 

Shell bucciniform, longitudinally ribbed; spire elevated; aperture rather wide, enlarging 

below, and terminating ina wide anterior sinus; inner lip callous, plicate below; outer lip not thickened 

on margin, plicate within. 

Amphissa corrugata Reeve is a characteristic species. 

235. Amphissa corrugata Reeve. 

Buccinum corrugatum Rve., Icon. Conch., Pl. IV, fig. 110, 1846. 

Truncaria corrugata RVE., Cpr., Brit. Assn. Rept., 1863, p. 662. 

Cominella (Amphissa) corrugata RveE., Cpr., Brit. Assn. Rept., 1866. Gasp, Pal. CaleaViolaelily 

p- 74, 1869. 

Amphissa corrugata RvE., TRYON, Man. Conch., Vol. V, p. 197, Pl. LXIII, fig. 66, 1883. 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 228. KEEP, West Coast Shells, 

p. 34, fig. 14, 1892. 

Shell small, solid, fusiform; spire elevated; apex acute; whorls seven, slightly convex, with 

about eighteen to twenty rather wavy, slightly oblique, rounded, transverse ridges extending from 

suture to suture; spiral ornamentation consists of numerous fine, raised lines in the interspaces 

between the transverse ridges; suture impressed, distinct; aperture rhomboidal, narrow; outer lip 

lirate within; inner lip incrusted, smooth; canal short, recurved; pillar spirally lined externally. 

Dimensions.—Long. 19 mm.; lat. 9 mm.; body-whorl 13.5 mm.; aperture 10 mm.; defl. 

52 degrees. 

The Pliocene forms are much smaller than the one described above (a Pleisto- 

cene specimen). Carpenter mentions the shells as becoming dwarfed in deep water 

(40 fathoms). 
Rather common in Pliocene and lower San Pedro series at Deadman Island; 

rare in upper San Pedro series at San Pedro, Los Cerritos, and Crawfish George’s. 

Found also in the Pleistocene at the bath-house, Santa Barbara. 

Living.—Alaska to San Diego (Cooper). 

Pleistocene—Santa Barbara to San Diego (Cooper): San Pedro; Santa Bar- 

bara (Arnold). 

Pliocene.—San Diego well (Dall): San Pedro (Arnold). 

(31) March 21, 1903. 
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236. Amphissa ventricosa, sp. nov. 

PuatTE V, Fie. 11. 

Shell small, broadly fusiform; spire elevated; whorls five or six, evenly convex, with twelve 

or thirteen strong, rounded, transverse ridges; interspaces sculptured with prominent, regular, equi- 

distant, raised spiral lines, of which there are five or six on the penultimate whorl; suture deeply 
impressed, distinct; aperture semicircular; outer lip ventricose, thickened with row of teeth; inner 

lip smooth, incrusted; pillar straight; spirally sculptured on outside; no canal. 

Dimensions.—Long. 12 mm.; lat. 6 mm.; body-whorl 8.6 mm.; aperture 6 mm.; defl. 

43 degrees. 

Resembles A. bicolor somewhat, but distinguishable from this species by lack of 
canal, stronger ribs, and more convex whorls; distinguishable from other members 
of genus by thin shell, ventricose whorls, semicircular aperture and lack of differ- 
entiated canal. Dr. Dall examined the type and pronounced it a new species. 

Rare in lower San Pedro series of Deadman Island. The specimen figured 

is the type, which is from the lower San Pedro series at Deadman Island, and is now 

in the United States National Museum. 

Pleistocene—San Pedro (Arnold). 

237. Amphissa versicolor Dall. 

Amphissa versicolor DALL, Am. Jour. Conch., Vol. VII, 1872, p. 111. TRyoNn, Man. Conch., 

Vol. V, p. 197, Pl. LXIII, fig. 67, 1883; Proc. U. S. Nat. Mus., Vol. XV, 1892, 

Pp: 213) bl exe shea: 
Amphissa corrugata RVE., COOPER, 7th Ann. Rept. Cal. St. Min., 1888, p. 228 (in part). 

Shell small, fusiform; apex acute; whorls seven, convex, slightly angular above; body-whorl 

slightly ventricose; surface ornamented with about fourteen rounded, obliquely transverse ridges, and 

several distinct, raised, spiral lines in the interspaces; suture quite deeply impressed; aperture sub- 
elliptical; outer lip slightly thickened by lirated ridges on inner side; inner lip incrusted, smooth; 

columella spirally sculptured externally; canal short, broad, recurved. 

Dimensions.—Long. 10.2 mm.; lat. 5 mm.; body-whorl 7 mm.; aperture 5 mm.; defl. 

47 degrees. 

Distinguishable from A. corrugata by more ventricose body-whorl, relatively 
longer columella and shorter spire, more angulated whorls, deeper suture and less 
numerous but more oblique and larger transverse ridges. Specimen identified by 
Dr. Dall. 

Found in lower San Pedro series at Deadman Island, and upper San Pedro 
series at Crawfish George’s, Los Cerritos, and Deadman Island. Found also in the 
Pleistocene at Pacific Beach, San Diego. 

Living.—San Pedro (Dall). 

San Pedro; San Diego (Arnold). Pleistocene. 
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Family LXI. MURICIDAE. 

Genus Murex Linné. 

Shell ovate or oblong; spire prominent; whorls convex, crossed by three or more con- 
tinuous varices; aperture ending below in a canal, which is generally partly closed. 

Murex tenuispena Lam. is a characteristic species. 

Subgenus Chicoreus Montfort. 

Shell ovate-pyriform; varices foliated and sometimes spinose; canal short, curved, wide, 
nearly closed. 

Murex adustus Lam. ig a characteristic species. 

238, Murex (Chicoreus) leeanus Dall. 

Prater VII, Fie. 1. 

Murex ( Chicoreus) leeanus DALL, Proc. U. S. Nat. Mus., Vol. XII, 1890, p. 329, Pl, VII, fig. 1. 

Shell large, strong, angular in outline; apex sharp; whorls five or six, angular, flat to con- 

cave above; each whorl ornamented with three varices, which extend out into long, rather sharp 

spines; the varices toward the apex fall short of completing a whole whorl, so that they are slightly 
spirally arranged; a faint node on angle between each pair of varices; surface sculptured with delicate 
squamose, spiral cinguli, with chiseled grooves between; suture deeply impressed, wavy; aperture 
elliptical; outer lip smooth; inner lip slightly projecting, smooth; canal long, narrow, slightly curved, 

covered; older termini of canal visible on pillar at left of canal. 
Dimensions. —Long. 55 mm.; lat. 43 mm.; body-whorl 47 iam.; aperture 17 mm. 

A large, showy shell, easily distinguishable by the long, sharp varical spines. 
Specimens identified by Dr. Dall. 

Rare in upper San Pedro series at San Pedro and Crawfish George’s. The 
drawing of this species is a composite, and was made from two imperfect specimens 
from the upper San Pedro series at San Pedro, which are now in the collection of 
Delos Arnold. 

Living.—Cerros Island, off Lower California (Dall). 

Pleistocene.—San Pedro (Arnold). 

239. Murex (Chicoreus?) trialatus Sowerby. 

Murex trialatus Spy., Proc. Zool. Soc., 1840, p. 143. Tryon, Man. Conch., Vol. II, p. 113, 

Pl. XXXIV, fig. 372, 1880. 

Murex californicus Hps., Proc. Zool. Soc., 1843, p. 128. Voyage Sulphur, Pl. III, figs. 9 and 10, 
1844. TRyoN, Man. Conch., Vol. II, p. 113, Pl. XXXIV, fig. 375; Pl. XXXV, 

fig. 287, 1880. 

Muricidea californica Hps., Cpr., Brit. Assn. Rept., 1863, p. 663. Gass, Pal. Cal., Vol. II, 

p- 69, 1869. 

Shell small, fusiform; spire elevated, subacute; whorls five, convex; body-whorl over three- 

fourths length of shell; varices three, thick and rounded, elevated on angle of whorl to sharp, 
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prominent nodes; a single, less prominent, rounded node on angle between each pair of varices; 

spiral sculpture of fine raised lines, with fine incremental lirule in the interspaces; aperture ovate; 
canal long, narrow, slightly recurved, and generally covered by overgrowing sides; lower part of 

columella slightly widened; outer lip thickened by varix, smooth inner surface; inner lip slightly 

raised and smoothly enameled. 

Dimensions.—Long. 38 mm.; lat. 21.5 mm.; body-whorl 30 mm.; aperture 22.5 mm.; canal 

11 mm.; defl. 60 degrees. 

Rare in upper San Pedro series at San Pedro, Deadman Island, and Craw- 
fish George’s. 

Living.—Baulinas Bay to San Diego (Carpenter) : Lower California (Hemphill). 

Pleistocene—San Pedro (Arnold). 

Subgenus Pteronotus Swainson. 

Shell triangular; varices fin-like or foliated; canal moderate, closed, somewhat curved. 

Murex trigonulus Lam. is a characteristic species. 

240. Murex (Pteronotus) festivus Hinds. 

Murex festivus Hps., Proc. Zool. Soc., 1843, p. 127; Voyage Sulphur, p. 9, Pl. III, figs. 13 and 

14, 1844. TRyoN, Man. Conch., Vol..II, p. 116, Pl. XX XV, fig. 383, 1880. 

Pteronotus festivus Hps., Cpr., Brit. Assn. Rept., 1863, p. 663. Gass, Pal. Cal., Vol. II, p. 70. 

1869. COopPER, 7th Ann. Rept. Cal. St. Min., 1888, p. 261. Dat, Trans. Wagner Inst. 

Sci., Vol. III, Part I, 1890, p. 142. KEEP, West Coast Shells, p. 22, fig. 3, 1892. 

WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 216. 

Shell of moderate size, fusiform; spire elevated, short; whorls six, subangulate, crossed by 

three prominent, reflexed, frill-like varices; a single rounded node between each set of varices; 

numerous spiral lines, which are almost obsolete, ornament the intervarical spaces; suture deeply 
impressed; aperture pyriform; outer and inner lips smooth; canal long, narrow, slightly curved; 

columella squamose on outside, widened slightly. 
Dimensions.—Long. 40 mm.; lat. 21 mm.; body-whorl 31 mm.; aperture, not including 

canal, 12 mm.; canal 11 mm.; defl. 65 degrees. 

This species is characterized by the sharp, frill-like varices said by Dr. Dall 

to resemble quite closely P. textilis Gabb, of the Miocene of San Domingo and Hayti, 

and the Pliocene of Florida. 
Rare in the lower San Pedro series at Deadman Island; not uncommon in the 

upper San Pedro series at Deadman Island, Crawfish George’s, San Pedro and Los 
Cerritos. Found also in the Pleistocene at Spanish Bight, San Diego. 

Living.—San Pedro to San Diego; Lower California (Cooper). 

Pleistocene.—Santa Barbara; San Diego (Cooper): San Pedro; San Diego 
(Arnold). 

Subgenus Pterorhytis Conrad. 

Varices wing-like; aperture usually dentate within the outer lip, with a produced tooth 

near its base. 

Type, Murex nuttalli Conrad. 
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241. Murex (Pterorhytis) foliatus Martyn. 

Cerostoma foliatum MARrtyYN, Univ. Conch., No. 66, Pl. XXIV, fig. 1, 1784. Cpr., Brit. Assn. 

Rept., 1863, p. 663. KEEP, Common Sea Shells, Pl. XIV, fig. 5, 1881; West Coast 

Shells, p. 27, 1892. 
Murex foliatus Mart., TRYON, Man. Conch., Vol. II, p. 113, Pl. XXXIV, figs. 370, 371, 373, 1880. 

Plerorhytis foliatus MartT., COOPER, Bull. No. 4, Cal. St. Min. Bureau, Part 3, 1894, p. 24. 

Shell small, broadly fusiform, with extended varices; spire elevated, subacute; whorls three 

to four; varices three, widely expanded, foliated on anterior side; one prominent node on convex 
surface of whorl between each set of varices; aperture subovate, with smooth outer and inner lip; 

canal long, narrow, expanding anteriorly, generally covered by overgrowing lips. 

Dimensions.—Long. 35 mm.; lat. 21 mm.; body-whorl 26.5 mm.; aperture 21 mm.; 

canal 10 mm. 

Distinguishable by the wing-like, foliated varices. The specimen described 
was too poor to figure. 

Rare in the upper San Pedro series of San Pedro; one specimen found. 

Living—Vancouver to Oregon (Carpenter): Sitka to Santa Barbara; Asia 

(Cooper). 

Pleistocene—San Pedro (Arnold): Puget Sound; San Diego; Santa Barbara 

Islands (Carpenter): San Joaquin Bay, Orange County (Bowers). 

242. Murex (Pterorhytis) nuttalli Conrad. 

Cerostoma nuttalli Con., Jour. Phil. Acad. Nat. Sci., Vol. VII, 1837, p. 264, Pl. XX, fig. 22. Cpr., 

Proc. Zool. Soc., 1856, p. 229; Brit. Assn. Rept., 1863, p. 663. TRyoN, Struct. and Syst. 

Conch., Vol. II, p. 105, Pl. XLIII, fig. 8, 1883. Cooper, 7th Ann. Rept. Cal. St. Min., 

1888, p. 233. KEEP, West Coast Shells, p. 26, fig. 8, 1892. 

Pterorhytis nuttalli Con., WILLIAMSON, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 215. 

Shell of medium size, heavy, thick; spire elevated, subacute; whorls four, convex, each with 

three prominent varices, which are rather smooth behind, but showing their lamellar structure in 
front; each varix is connected with the analogous varix on the preceding whorl, but the varices being 

slightly less than one-third of a revolution apart cause the radiating ridges formed by the connected 

varices to be spirally twisted; intervarical spaces prominently spirally ribbed, the ribs extending on 
to the backs of the varices; seven or eight prominent spiral ribs on the body-whorls; aperture ellip- 

tical; outer lip with eight or nine internal teeth, each corresponding to one of the external sulcations 

of the body-whorl; sometimes with prominent tooth near anterior portion of outer lip; inner lip 

smooth; canal rather short, covered; lower portion of columella expanded, rough, subpunctate. 

Dimensions.—Long. 65 mm.; lat. 34 mm.; body-whorl 50 mm.; aperture 25 mm.; canal 

14 mm. 

This species may be only a variety of P. foliatus Mart. It is distinguishable 
from the latter species by the greater prominence of its spiral sculpture, and its 

lower varices. 
Rare in upper San Pedro series at Deadman Island and Los Cerritos. 

Living.—Baulinas Bay to San Diego (Cooper). 

Pleistocene.—San Pedro (Arnold): San Diego (Cooper). 
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243. Murex (Pterorhytis) monoceros Sowerby. 

Murex monoceros SBy., Proc. Zool. Soc., 1840, p. 143. TRyon, Man. Conch., Vol. II, p. 115, 

Pl. XXXV, figs. 388, 389, 1880. 

Muricidea (Phyllonotus) paucivaricata Gass, Pal. Cal., Vol. II, p. 43, Pl. XIV, fig. 1, 1869 (fide 

TRYON). 

Muricidea paucivaricata GABB, COOPER, 7th Ann. Rept. Cal. St. Min., 1888, p. 252 ( fide TRYON). 

Shell moderate in size, fusiform; spire nearly as long as aperture; whorls seven, subangulated, 

bearing eight or nine large, longitudinal ribs which develop into prominent nodes on the angle; 

suture irregular, appressed, distinct; aperture ovate; canal rather short, narrow, recurved, and often 

overgrown by two lips; outer lip thickened, denticulated with four sharp teeth; inner lip slightly 

projecting, smooth, incrusted; columella widened; varices two or three, never prominent, sometimes 

obsolete; numerous small revolving ribs crossed by small squamose plates; body-whorl sometimes 
ornamented with five or six, quite prominent, rounded, spiral ridges. 

Dimensions.—Long. 46 mm.; lat. 23 mm.; body-whorl 32 mm.; aperture, including canal, 

26 mm.; canal g mm.; defl. 50 degrees. 

Distinguishable from J/. californica by denticulated outer lip, lack of varices, 
thicker shell, and generally larger size. Originally described from Pleistocene 
specimen. 

Rare in upper San Pedro series of San Pedro. 

Living.—Lower California? 

Pleistocene.—Santa Barbara; San Diego (Cooper): San Pedro (Arnold). 

Genus Monoceros Lamarck. 

Shell ovate; last whorl large; spire rather elevated; aperture semilunar; inner lip wide and 
flattened; outer lip crenated, with a prominent tooth usually at the forepart. 

Monoceros lugubre Sowb. is a characteristic species. 

244. Monoceros engonatum Conrad. 

Monoceros engonatum COon., Jour. Phil. Acad. Nat. Sci., Vol. VII, 1837, p. 264, Pl. XX, fig. 17. 

Crr., Brit. Assn. Rept., 1863, p. 663. Gass, Pal. Cal., Vol. II, p. 75, 1869. TRyon, 

Man. Conch., Vol. II, p. 195, Pl. LXI, figs. 304, 1880. CoopEr, 7th Ann. Rept. 

Cal. St. Min., 1888, p. 251. KEEP, West Coast Shells, p. 29, fig. 10, 1892. WHLLI- 

AMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 214. 

Monoceros unicarinatum RVE., Icon. Conch., Sp. 1. 

Shell of medium size, fusiform; whorls six, angular, flattened to concave above and below; 

spirally sulcate, sulci with tranverse lamellar striz; suture deeply appressed, distinct; aperture sub- 
elliptical; outer lip effuse, dentate within; inner lip slightly flattened, smooth; canal deep, narrow, 
recurved; pillar twisted, squamose. 

Dimensions.—Long. 40 mm.; lat. 20 mm.; body-whorl, 30.5 mm.; aperture 24 mm.; defl. 
55 degrees. 

This is a variable species. Specimens showing the scaly surface of var. 
spiratum grade over into the smooth form; the sharp-keeled forms merge into those 
which approach very near to J. /apilloides. Some specimens have thin and smooth 
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outer lips, while others are strongly dentate. Of fifty specimens from the San Pedro 
Pleistocene only three have the characteristic tooth developed, thus showing that in 
these earlier forms this distinguishing characteristic was only occasional. The 
sealy specimens are generally the strongest keeled. This latter form is the var. 
spiratum of Blainville. 

Found in all of the lower and upper San Pedro series localities in the vicinity 
of San Pedro. Found also in the Pleistocene at Barlow’s ranch, Ventura; and at 

Pacific Beach, San Diego. 

Living.—Baulinas Bay to San Diego (Cooper). 

Pleistocene—San Pedro; San Diego (Cooper): Lake Merced, San Mateo 

County; San Pedro; San Diego; Ventura (Arnold). 

245. Monoceros lapilloides Conrad. 

Purpura (Monoceros) lapilloides Con., Jour. Phil. Acad. Nat. Sci., Vol. VII, 1837, p. 265, Pl. XX, 

fig. 18. : 

Monoceros lapilloides CoN., = M. punctatum Gray, +- M. brevidens Con. (fide CpR., Brit. Assn. 
Rept., 1863, p. 663). KEEP, West Coast Shells, p. 28, fig.9, 1892. CoopEr, Bull. 

No. 4, Cal. St. Min. Bureau, 1894, Part 3, p. 28. 

Shell of medium size, purpuroid-shaped; spire elevated; apex subacute; whorls four, very 
slightly convex; surface ornamented with nearly obsolete spiral cinguli and nearly obsolete, irregular, 

wavy, transverse ridges; suture impressed, indistinct; aperture subovate; outer lip thickened, dentate; 

inner lip flattened, smooth; canal short. 

Dimensions —Long. 20.5 mm.; lat. 13 mm.; body-whorl 18 mm.; aperture 14 mm.; defl. 

67 degrees. 

The specimen described shows the reddish color of the live shells. Distin- 
guishable from 1. engonatum by much shorter spire, broader and shorter pillar, and 

much less angular whorls; distinguishable from Purpura saxicola by relatively larger 

spire, narrower aperture, dentate outer lip and spiral cinguli. 
Rare in upper San Pedro series of San Pedro; one specimen. 

Living.—Santa Barbara to San Diego (Carpenter): Monterey (Cooper). 

Pleistocene. —San Pedro (Arnold): Ventura County (Bowers). 

Genus Chorus Gray. 

Shell Jaminately varicose; spinose on the shoulder; canal rather long; outer lip with a spine 

as in Monoceres. 

Type, Chorus belcheri Hinds. 

246. Chorus belcheri Hinds. 

Murex belcheri Hps., Proc. Zool. Soc., 1843, p. 127; Voyage Sulphur, Pl. II, figs. 1-3, 1844. 

PFEIFFER, Nov. Conch., Ser. II, p. 35, Pl. X, figs. 6, 7. 

Chorus belcheri Hps., Crr., Brit. Assn. Rept., 1863, p. 663. TRyon, Man. Conch., Vol. II, p. 198, 

Pl. LXI, fig. 309, 1880; Syst. Conch., Vol. II, p. 114, Pl. XLV, figs. 43, 44, 1883. 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 235. KEEP, West Coast Shells, p. 25, 

fig. 7, 1892. WILLIAMSON, Proc. U.S. Nat. Mus., Vol, XV, 1892, p. 216. 
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Shell large, broadly fusiform; spire slightly elevated; whorls five, sharply angulated, with 

eight or nine nearly obsolete varices which rise to prominent blunt nodes or spines on the angle of 
whorl; incremental lines prominent; spiral liration on upper whorls; suture impressed, distinct; 

aperture ovate; outer lip not thickened, effuse; inner lip incrusted; columella widened; umbilicus 

perforate; canal long, narrow, curved backwards. 

Dimensions.—Long. 90 mm.; lat. 62 mm.; body-whorl 78 mm.; aperture 40 mm.; canal 

25 mm.; defl. 95 degrees. 

A beautiful shell, one of the largest gastropods found in this formation. 
Rare in upper San Pedro series at Crawfish George’s, Los Cerritos, and San 

Pedro. Found also in the Pleistocene at Barlow’s ranch, Ventura. 

Living.—Catalina Island to San Diego; Lower California (Cooper): Sitka 
(Carpenter): Japan (Tryon). 

Pleistocene-—San Pedro (Cooper; Arnold): Ventura (Arnold). 

Pliocene.—San Diego well (Dall). 

Genus Eupleura H. & A. Adams. 

Shell ranelliform, with a pair of lateral varices, one on either side, and intermediate smaller 

varices; aperture dentate within. 

Eupleura caudata Say is a characteristic species. 

247. Eupleura muriciformis Broderip. 

Priate IX, Fic. 16. 

Ranella muriciformis BRop., Proc. Zool. Soc., 1832, p. 179. Rve., Conch. Icon., Ranel/a, Pl. VII, 

fig. 34, 1844. 

Ranella plicata RVE., Proc. Zool. Soc., 1844, p. 138; Conch. Icon., Rane//a, Pl. VII, fig. 33, 1844. 

Ranella triquetra RVE., Proc. Zool. Soc., 1844, p. 139; Conch. Icon., Ranedla, Pl. VII, fig. 41, 

1844. Cpr., Brit. Assn. Rept., 1863, p. 667; 1856, p. 201. Gass, Pal., Vol. II, 

Pp. 73, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 262. 

Eupleura muriciformis BRop., Cpr., Brit. Assn. Rept., 1856, p. 182. Tryon, Man. Conch., Vol. II, 

p. 168, Pl. XX XIX, figs. 501, 502, 504, 505, 1880. DALL, Trans. Wagner Inst. Sci., 

Vol. III, Part I, 1890, p. 145. 

Eupleura muriciformis (var.?) untspinosa DALL, Proc. U. S. Nat. Mus., Vol. XIV, 1891, p. 174, 

PISWi ioe. 

Shell of medium size, quite broadly fusiform, solid; spire elevated; whorls five, subangular 

at lower one-third, concave to straight above, convex below; whorls crossed by varices at every two- 

thirds revolution, the two varices on the body-whorl and the next varix posterior to these are 
prominent, the others being obsolete in most cases; the varices are generally thin, webbed, and with 

six obsolete spines; the spine at the shoulder is the most prominent, but the second spine, counting 
forward, is the one corresponding to the axis of the intervarical nodes; the web between the shoulder 
spine and the suture is bent forward; spiral ridges correspond to each spine; four nodes on angle of 

whorl between each pair of varices; suture deeply impressed, distinct; aperture elliptical; outer lip 

thickened by six dentiform calluses, one each between each pair of external spiral ridges; canal long, 
narrow, nearly straight. 

Dimensions.—Long. 25.5 mm.; lat. 14 mm.; body-whorl 20.5 mm.; aperture, including 

canal, 17.5 mm.; canal 7 mm.; defl. 70 degrees. 
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The prevailing type of the San Pedro fossil specimens does not correspond 

exactly to any of the descriptions of the living varieties of this species as given by 
Dr. Dall in the paper cited above. It comes nearest to var. wnispinosa, differing 
from that form by having astraight canal. The name var. p/eistocenensis is suggested 

for the San Pedro fossil form. 
Rare in the upper San Pedro series of San Pedro; one specimen from lower 

San Pedro series at Deadman Island. Found also in the Pleistocene at Twenty- 

sixth Street, San Diego. The specimen figured is from the upper San Pedro series 
at San Pedro, and is now in the collection of Delos Arnold. 

Living.—California to Venezuela (Dall). 

Pleistocene—San Pedro (Arnold): San Diego (Dall; Cooper; Arnold): 

Pacifie coast of Lower California; head of the Gulf of California (Dall). 

248. Eupleura muriciformis var. curta, var. noy. 

PruatrE VIII, Fic. 9. 

Shell small, broadly fusiform; whorls four, angular, flat above, convex below; two sharp 

spiral ridges on upper whorls, six on body-whorl corresponding to obsolete spines on varix; one 

prominent varix on body-whorl, other varices obsolete; whorls crossed by prominent, narrow, 

rounded ridges, of which there are twelve on the penultimate whorl; aperture elliptical; outer lip 

thickened by a row of six denticles; inner lip smooth, projecting; canal short, narrow. 
Dimensions. —Long. 15 mm.; lat. 10 mm.; body-whorl 11 mm.; aperture, including canal, 

g-5 mm.; canal 2.2 mm.; defl. 65 degrees. 

Differs from 2. muriciformis in having obsolete varices, transverse ridges 

instead of nodes, much shorter canal, and in general much stronger sculpture. 

The type, which is figured, is from the upper San Pedro series at San Pedro, 

and is now in the United States National Museum. 

San Pedro (Arnold). Pleistocene. 

Genus Trophon Montfort. 

Varices numerous, lamelliform or laciniated; spire prominent; aperture ovate; canal open, 

usually turned to the left; shell white, often dark colored within the aperture. 

Trophon clathratus Linn. is a characteristic species. 

Subgenus Boreotrophon Fischer. 

249. Trophon (Boreotrophon) cerritensis, sp. nov. 

PuateE VI, Fic. 6. 

Shell of medium size, elongate-fusiform, heavy; whorls six, angular, with angle in middle, 

crossed by about eighteen strong, transverse ribs; lower portion of whorls ornamented with two or 

three strong, spiral ridges, one of which is on the angle, the two systems of ridges giving a can- 

cellated surface; body-whorl and columella cancellated; suture deeply impressed, distinct; aperture 

(32) March 24, 1903. 
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elliptical; outer lip thickened, smooth within; inner lip incrusted, smooth; columella only faintly 
squamose, curved and slightly tw isted; canal rather short, narrow. 

Dimensions.—Long. 33 mm.; lat. 15 mm.; body-whorl 23 mm.; aperture, including canal, 

18 mm.; canal 7 mm.; defl. 44 degrees. 

The largest of the Zrophons so far found in this locality. The adult of this 

shell resembles var. precursor, but is distinguishable from that species by its larger 
size, heavier shell, more prominent spiral ridges, proportionally shorter canal, and in 

having the angle near the middle of the whorl, rather than posterior to the middle; 
distinguishable from 7° stwarti by heavier shell, more numerous and much heavier, 
lower and more rounded, transverse ridges, shorter canal, and’ by haying the angle in 

the middle of the whorl. The young of 7. cerritensis resembles 7. pedroana some- 
what, but may be distinguished from that species by its heavier shell, more depressed 

outline and much shorter canal. An adult found at Los Cerritos has fewer transverse 
ridges and a higher angle than the type. Type from lower San Pedro series of 

Deadman Island. Said by Dr. Dall to be near 7’. craticulatus Fabricius. 
One adult specimen (type) and five juniors found in lower San Pedro series 

at Deadman Island; one specimen from Los Cerritos in upper San Pedro series. 
The specimen figured is the type, which is from the lower San Pedro series at 

Deadman Island, and is now in the United States National Museum. 

San Pedro (Arnold). Pleistocene. 

250. Trophon (Boreotrophon) gracilis Perry. 

PriateE VI, Fie. 8. 

Poljplex gracilis PERRY, Conch., Pl. IX, fig. 4. 

Trophon multicostatus (not of Escu.) Gasp, Pal. Cal., Vol. II, p. 70, 1869 (in part). COoPER, 7th 

Ann. Rept. Cal. St. Min., 1888, p. 268 (in part). 

Shell of medium size, fusiform; spire elevated; whorls five or six, sharply angular, crossed 

by eight or nine frill-like varices, which flex forward and are only slightly coronate on angle; surface 

smooth; suture deeply impressed, giving tabulate appearance to upper part of whorl; aperture 

elliptical; outer lip effuse, smooth within; inner lip smooth; columella long, slightly twisted; canal 
narrow, recurved. long 

. . z 

Dimensions.—Long. 26 mm.; lat. 13 mm.; body-whorl 19 5 mm.; aperture 16.2 mm.; canal 
5? 

7-7 mm.; defl. 62 degrees. 

Distinguishable by frill-like varices and lack of spiral sculpture. Specimens 
identified by Dr. Dall. This species is the 7. multicostatus of most western col- 

lectors. It differs from that species in having fewer, but more prominent varices, 

and in being a broader shell. 

Rare in Pliocene and lower San Pedro series of Deadman Island. Found 

also in the Pleistocene at bath-house, Santa Barbara. The specimen figured is from 

the Pliocene of Deadman Island, and is now in the collection of Delos Arnold. 

Living.—Cireumpolar; Sitka to Monterey (Cooper). 

Pleistocene.—Sauta Barbara (Cooper; Arnold): San Pedro (Arnold). 

Plhocene.—San Pedro (Arnold). 
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251. Trophon (Boreotrophon) multicostatus Mschscholte. 

Puate VI, Fia. 9. 

Murex multicostatus Escu.; Zool. Atlas, Vol. II, p. tr, Pl. TX, fig. 4, 1829. Kuster, A/urex, 

p. 45, Pl. XVIII, figs. 5 and 6, 1837. 

Trophon multicostatus Escu., H. & A. Apams, Gen. Rec. Moll., Vol. 1, p. 77. Cpr., Brit. Assn. 
Rept., 1863, p. 663 (in part). Tryon, Man. Conch., Vol. II, p. 141, Pl. XXXI, fig. 

316, 1880. Cooper, 7th Ann, Rept. Cal. St. Min., 1888, p. 269 (in part). KEEP, 

West Coast Shells, p. 21, 1892 (in part). 

Shell small, fusiform; whorls five, angular above, with twelve to fourteen raised varices; no 

spiral sculpture; aperture subelliptical; outer lip not effuse; inner lip smooth; canal short, slightly 

curved. 

Dimensions.—Long. 10.5 mm.; lat. 4.5 mm.; body-whorl 7 mm.; aperture, including canal, 

5 mm.; canal 1 mm.; defl. 40 degrees. 

The shell described is a small one.  Distinguishable from 7. gracilis by 

having larger number of varices, less prominent varices, more slender shell, a less 

effuse outer lip, and less sharply angulated whorls. Identified as “7” multicostatus 
var.?” by Dr. Dall. 

Rare in the lower San Pedro series at Deadman Island, and in upper San 
Pedro series at San Pedro. The specimen figured is from the lower San Pedro series 
at Deadman Island, and is now in the collection of Delos Arnold. 

Living.—Sitka to Monterey; cireumpolar (Cooper). 

Pleistocene.—Santa Barbara (Cooper): San Pedro (Arnold). 

252. Trophon (Boreotrophon) pedroana, sp. noy. 

PLATE VE, Fia. 12. 

Shell small, elongate-fusiform, thin; spire elevated, acute; whorls six, convex, with very 

slight angle about one-third width from posterior margin; body-whorl slightly ventricose; whorls 

ornamented with about fourteen slightly raised, rounded transverse ridges, and two faint spiral 

ridges, one of which is on the angle of whorl; suture deeply impressed, distinct; aperture semiovate; 

outer lip thin, not effuse; inner lip smooth; columella long and slender, smooth; canal long, narrow, 

nearly straight. 

Dimensions —Long. 12 mm.; lat. 4.8 mm.; body-whorl 9 mm.; aperture, including canal, 

7 mm.; canal 3 mm.; defl. 35 degrees. 

The thinnest, most delicate of the Zrophons of this locality. Distinguishable 

from yar. precursor by thinness, less angulation of whorls, less prominence of 

sculpture, and simple outer lip; distinguishable from 7. sca/ariformis by its thinness, 

narrowness, and spiral lines; distinguishable from 7. disparilis Dall by smaller size, 

more numerous whorls, and more prominent transverse sculpture. 
Pronounced a new species by Dr. Dall, who also says that it is near 7. dis- 

parilis, which has been dredged at Gray’s Harbor, Alaska. 
Rather common in the lower San Pedro series at San Pedro and Deadman 

Island; found also in upper San Pedro series at Crawfish George’s. ‘The specimen 
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figured is the type, which came from the lower San Pedro series at Deadman Island, 

and is now in the United States National Museum. 

Pleistocene. —San Pedro (Arnold). 

253. Trophon (Boreotrophon) scalariformis (ould. 

PuateE VI, Fie. 10. 

Fusus scalariformis GuLv., Invert. Mass., p. 288, fig. 208. 

Trophon scalariformis GLD., TRyoN, Man. Conch., Vol. II, p. 141, Pl. XXXI, fig. 314, 1880. 

Shell small, fusiform, spire elevated, subacute; whorls four or five, convex, crossed by about 

thirteen prominent rounded ribs, most prominent in middle of whorl; body-whorl ventricose; 
suture impressed, distinct; aperture broadly ovate; outer lip slightly effuse; inner lip curved, 

smooth; columella long, rather narrow, curved, smooth; canal of medium length, narrow. 

Dimenstons.—Long. 16 mm.; lat. 7.5 mm.; body-whorl 10.5 mm.; aperture, including canal, 

8 mm.; canal 3 mm.; defl. 44 degrees. 

Somewhat resembles 7. mudticostatus, but is distinguishable by lack of angula- 
tion in whorls, longer columella and canal, but rather more ventricose body-whorl; 

easily distinguishable from 7° pedroana by more depressed aspect of shell and lack 

of spiral lines. Very faint spiral lines sometimes visible. Specimens identified by 
Dr. Dall. 

Rather common in lower San Pedro series, rare in Pliocene of Deadman 

Island; found in the lower San Pedro series at San Pedro; and in the upper San 

Pedro series at Crawfish George’s. The specimen figured is from the lower San 

Pedro series at Deadman Island, and is now in the collection of Delos Arnold. 

Living —Circumboreal. Gulf of St. Lawrence. 

Pleistocene.—San Pedro (Arnold). 

Pliocene.—San Pedro (Arnold). 

254. Trophon (Boreotrophon) stuarti Smith. 

Piate VI, Fie. 4. 

Trophon stuart? SMiTH, Proc. Zool. Soc., 1880, p. 481, Pl. XLVIII, fig. 6. 

Trophon orpheus GLD., Cpr., Brit. Assn Rept., 1863, p. 663 (in part). Tryon, Man. Conch., 

Vol. II, p. 139, Pl. XXXI, fig. 310, 1880 (in part). Cooper, 7th Ann. Rept. Cal. St. 
Min., 1888, p. 268 (in part). KEEP, West Coast Shells, p. 21, 1892 (in part). 

Shell of medium size, fusiform; spire elevated, acute; whorls seven, sharply angular, crossed 

by nine to eleven frill-like varices which rise to sharp points on angle; whorls ornamented with two 

to three sharp, spiral ridges, one of which revolves on angle; aperture semielliptical; outer lip 

thickened, smooth within; inner lip incrusted, projecting; columella long, twisted, squamose; canal 
long, narrow, slightly curved. 

Dimensions.—Long. 30 mm.; lat. 13 mm.; body-whorl 2 mm.; aperture, including canal 

16.5 mm.; canal 8 mm.; defl. 52 degrees. 

Distinguishable by prominent, frill-like varices and sharp spiral lines, which 
give latticed appearance. Specimens identified by Dr. Dall. 
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Rare in Pliocene of Deadman Island and Timm’: Point; also reported from 

lower San Pedro series at Deadman Island. The specimen figured is from the 

Pliocene at Deadman Island, and is now in the collection of Delos Arnold. 

Living.—Sitka to Straits of Fuca; Washington (Cooper). 

Pleistocene.—San Pedro; San Diego (Cooper): San Pedro (Arnold). 

Pliocene.—San Pedro (Arnold): San Diego well (Dall). 

255. Trophon (Boreotrophon) stuarti Smith var. precursor, var. noy. 

PuaTE VI, Fie. 5. 

Shell small, elongate-fusiform; spire elevated, acute; whorls six or seven, angulated above, 
crossed by about fifteen sharp varices, and with two sharp spiral lines; suture deeply impressed, 

distinct; aperture subelliptical; outer lip effuse, smooth; inner lip smooth; columella long, straight, 
nearly smooth; canal long, narrow, very slightly curved. 

Dimensions —Long. 15 mm.; lat. 5.5 mm.; body-whorl 10 mm.; aperture, including canal, 

8 mm.; canal 4.2 mm.; defl. 35 degrees. 

Distinguishable from 7’. stuarti by smaller size, less prominent transverse 

frills and spiral lines, and slenderer form; distinguishable from 7’. disparilis by much 

more sharply defined sculpture and more angulated whorls. Pronounced var. pre- 
cursor of T. stuarti by Dr. Dall. Type from Pliocene of Deadman Island. 

Not uncommon in Pliocene and lower San Pedro series of Deadman Island. 

Found also in Pleistocene at bath-house, Santa Barbara. The specimen figured is 
the type, which was found in the Pliocene of Deadman Island, and is now in the 

colleetion of Delos Arnold. 

Pleistocene.—San Pedro (Arnold). 

Pliocene.—San Pedro; Santa Barbara (Arnold). 

256. Trophon (Boreotrophon) tenuisculptus Carpenter. 

Trophon tenuisculptus Cpr., Ann. & Mag. Nat. Hist., 3rd Ser., Vol. XVII, 1866, p. 277. Gass, Pal. 

Cal., Vol. II, p. 70, 1869. Tryon, Man. Conch., Vol. II, p. 139, Pl. XX XIII, fig. 359, 

1880. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 268. 

Shell small, fusiform; whorls five, angulated above, forming a slightly sloping, tabular band 

above; ornamentations of numerous transverse ridges and several spiral lines; suture deeply 

impressed; aperture elliptical; outer lip thin; inner lip incrusted, smooth; canal narrow; columella 

long, twisted. 

Dimensions of a Young Specimen.—Long. 14.5 mm.; lat. 6.1 mm.; body-whorl 10 mm. ; 

aperture and canal 8 mm.; canal 4.5 mm.; defl. 50 degrees. 

Distinguishable by numerous transverse ridges, which are more numerous 
than in any other member of this genus found in this locality. Type of species 

from Pleistocene of Santa Barbara. Specimen identified by Dr. Dall. 

Rare in Pliocene of San Pedro district. 

Pleistocene.—Santa Barbara (Carpenter). 

Pliocene.—San Pedro (Arnold). 
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257. Trophon (Boreotrophon) triangulatus Carpenter. 

Trophon triangulatus Cpr., Brit. Assn. Rept., 1863, p. 663; Proc. Cal. Acad. Sci., Vol. III, 1865, 

p. 224. Tryon, Man. Conch., Vol. I], p 42, 1880. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p. 268. 

Trophon ( Boreotrophon) triangulatus Cpr., DALL, Proc. U. S. Nat. Mus., Vol. XIV, 1891, p. 180, 

Pl. V, figs. 1, 3 and6; Vol. XV, 1892, p. 216. 

‘“Whorls about seven, the nuclear lost; varices six to the whorl, strong, wide, thin-edged, 

with guttered spines which have their hinder edge rounded; surface with strongly marked lines of 
growth and half obsolete, fine, irregular, spiral scratches, strongest on the body and almost wholly 

wanting between the suture and the spines; the aperture in some specimens might be denticulate. 

‘Dimensions. —Long. 75 mm.; lat. 50 mm.; aperture 56 mm.”’ 

As the only shell found in the Pleistocene was an extremely young and worn 

specimen, the above, taken from a description by Dr. Dall (Proc. U.S. Nat. Mus., 
Vol. XIV, p. 180), is inserted. The Pleistocene specimen measures 9 mm. in 
length, and has nine varices. The young of this species is distinguishable from the 

young of 7. gracilis by haying a shorter canal and less prominent varices. 
Rare in lower San Pedro series of Deadman Island. 

Living.—Santa Cruz Island to Catalina; Lower California (Cooper): San 

Pedro (Williamson). 

Pleistocene.—Santa Barbara (Cooper): San Pedro (Arnold). 

Genus Ocinebra Leuch. 

Shell small, with numerous varices which are foliated and often spinose; spiral sculpture; 

canal more or less closed. 

Ocinebru erinaceus Linn. is a characteristic species. 

258. Ocinebra barbarensis (Gubb. 

PuatEe V, Fia. 1. 

Murex barbarensis GABB, Proc. Cal. Acad. Sci., Vol. III, 1865, p. 183. 

Muricidea barbarensis GABB, Pal. Cal., Vol. Il, p. 69. 1869 

Ocinebra barbarensis GABB, TRYON, Man. Conch., Vol. II, p. 124, 1880. 

Shell small, fusiform; spire elevated, subacute; whorls four or five, sharply angulated, flat 

or concave above, slightly convex below, ornamented with five to nine rather sharp, transverse 

ridges, which rise to a sharp, recurved process on angle, and by numerous strong, squamose, revolv- 

ing ridges; suture very deeply appressed, giving spire a staircase appearance; aperture subelliptical; 

outer lip thickened, denticulated; inner lip incrusted, projecting slightly; canal short, narrow, gener- 

ally covered; columella slightly widened and twisted. 

Dimensions.—Long. 19 mm.; lat. 10 mm.; body-whorl 15 mm.; aperture, including canal, 

I1mm.; canal 5 mm.; defl. 60 degrees. 

Distinguishable from 0. perita by more prominent processes on angle of whorl, 

more prominent spiral ridges, deeper appressed suture, and more tabulated upper 

portion of whorl. Specimens identified by Dr. Dall. 
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Rare in the lower San Pedro series at San Pedro and Deadman Island. 

Found also in the Pleistocene at Santa Barbara. The specimen figured is from 

the lower San Pedro series at Deadman Island, and is now in the collection of 

Delos Arnold. 

Living.—Catalina Island; Santa Barbara Channel (Cooper). 

Pleistocene.—Santa Barbara (Gabb; Arnold): San Pedro (Arnold). 

259. Ocinebra foveolata Hinds. 

Murex foveolata Hps., Proc. Zool. Soc., 1843, p. 127; Voyage Sulphur, p.9, No. 13, Pl. III, figs. 

15, 16, 1844. Cpr., Brit. Assn. Rept., 1856, p. 205. TRyoNn, Man. Conch., Vol. II, 

p. 125, Pl. XX XVIII, fig. 465, 1880. 

Muricidea foveolata Hps., Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 252. 

Ocinebra foveolata Hps., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 215. 

Shell of medium size, fusiform; spire elevated; whorls six, angulated, with six or seven 

prominent, rounded, transverse ribs that rise to the prominence of nodes on the angle of the whorl; 
surface ornamented with numerous clear-cut, rather squarish, raised lines, and incremental lirulee in 

the interspaces; suture deeply appressed, wavy; aperture subpyriform; outer lip thickened, denticu- 
lated; inner lip incrusted, smooth; canal long, narrow, slightly curved; columella not perceptibly 

widened; umbilicus subperforate. 

Dimensions.—Long. 35 mm.; lat. 17 mm.; body-whorl 28 mm.; aperture, including canal, 

20 mm.; canal 9 mm.; defl. 60 degrees. 

Distinguishable by the broad, prominent, transverse ridges which rise to 

rounded nodes rather than to sharp points, as in some other members of the genus, 

and by the deep suture and rather long, narrow form of the shell. Specimen identi- 

fied by Dr. Dall. Specimens of 0. perita in the State Museum collection of fossils at 
Berkeley are labeled “0. foveolata.” 

Rare in upper San Pedro series of San Pedro; one imperfect specimen found. 

Living.—Baulinas Bay to Lower California (Cooper). 

Santa Barbara; San Pedro (Cooper): San Pedro (Arnold). Pleistocene. 

260. Ocinebra interfossa Carpenter. 

Ocinebra interfossa Crr., Brit. Assn. Rept., 1863, p. 663. Gass, Pal. Cal., Vol. II, p. 70, 1869. 

Tryon, Man. Conch., Vol. II, p. 131, Pl. XX XIX, fig. 484, 1880. Cooper, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 254. KerrEp, West Coast Shells, p. 24, fig. 5, 1892. 

WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 215. 

Shell small, broadly fusiform; spire elevated, subacute; whorls five or six, angulated above; 

surface sculptured with numerous transverse and spiral ridges of nearly equal prominence, giving the 

surface a latticed appearance; suture deeply impressed, distinct; aperture subovate; outer lip 

thickened, slightly denticulated; inner lip smooth, incrusted; canal short, generally covered; 

columella twisted, squamose; umbilicus subperforate. 

Dimensions.—Long. 13 mm.; lat. 7.2 mm.; body-whorl 10 mm.; aperture, including canal, 
75 mm.; canal 2.5 mm.; defl. 55 degrees. 

Distinguishable from other members of genus by strong, latticed sculpture, 
short canal and small size. Identified by Dr. Dall. 
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Rather common in upper San Pedro series at San Pedro; one in Pliocene at 

Deadman Island; found also in Lower San Pedro series at Deadman Island and San 

Pedro, and in the upper San Pedro series at Crawfish George’s and Deadman Island. 

Found also in the Pleistocene at Pacific Beach, San Diego. 

Living.—Sitka to San Diego (Cooper). 

Santa Barbara (Cooper): San Pedro; San Diego (Arnold). ’ 5 

San Pedro (Arnold). 

Pleistocene. 

Pliocene. 

261. Ocinebra keepi, sp. noy. 

Puate V, Fic. 9. 

Shell of medium size, fusiform; spire elevated, subacute; whorls five to six, strongly angu- 

lated above, giving a tabulate appearance to upper portion; whorls crossed by about seven sharp 

frills, which flex forward, and rise to prominent points on the angie; anterior portion of whorl 
ornamented with five or six strong, rough, subangular spiral lines, more prominent on lower 

portion of whorl; posterior portion of whorl smooth between frills, except near suture, where the 

surface is roughened by laminated, incremental lines; suture deeply appressed, undulating, distinct; 

aperture subelliptical; outer lip thickened and slightly denticulated; inner lip enameled, slightly 

projecting; columella twisted, squamose, only slightly widened; umbilicus subperforate; canal of 

medium length, narrow, sometimes covered with overgrowing lips. 
Dimensions.—Long. 35.5 mm.; alt. 21 mm.; body-whorl 26.5 mm.; aperture 20 mm.; canal 

7.5 mm.; defl. 56 degrees. 

Distinguishable from other members of the genus by the transverse frills. 

The type specimen shows the original reddish brown color. Pronounced a new 

species by Dr. Dall. Named in honor of Professor Josiah Keep of Mills College, 

who has done so much toward advancing the study of conchology on the Pacific Coast. 

Rare in upper San Pedro series at San Pedro; type specimen found at Dead- 

man Island in the upper San Pedro conglomerate. The specimen figured is the 
type, which is now in the United States National Museum. One specimen from the 

upper San Pedro series at the lumber yard, San Pedro. 

San Pedro (Arnold). Pleistocene. 

262. Ocinebra lurida Middendorf. 

Tritonium luridum Mipb., Mal. Ross., Pl. il., p. 150, Pl. 1V., figs. 4, 5, 1849. 

Ocinebra lurida Mivp., Cpr., Brit. Assn. Rept., 1863, p. 663. GaAss, Pal. Cal., Vol. II., p. 70, 1869. 

Tryon, Man. Conch., Vol II, p. 131, Pl. XX XIX, figs. 481, 485, 1888. KEEP, West 

Coast Shells, p. 23, fig. 4, 1892. WiILLtamson, Proc. U. S. Nat. Mus., Vol. XV, 

1892, p. 215, Pl. XX, fig. 3. 

Shell of medium size, fusiform; whorls six, convex, slightly angulated near posterior margin; 

upper whorls with several transverse ridges; surface ornamented with numerous rounded, raised 

lines; suture deeply impressed, distinct; body-whorl not extraordinaril yventricose; aperture sub- 

ovate; outer lip thickened, denticulated; inner lip incrusted; columella widened; umbilicus subper- 

forate; canal narrow, sometimes covered with overgrowing lips. 

Dimensions.—Long. 25 mm.; lat. 13.3 mm.; defl. 55 degrees. 
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Distinguishable by lack of transverse ridges of any kind on body-whorl and 
its antecedent whorl. Specimen identified by Dr. Dall. 

Rare in upper San Pedro series of San Pedro; one deformed specimen from 
Crawfish George’s. Found in Pleistocene at Pacific Beach, San Diego. 

Living.—Sitka to Santa Barbara (Cooper): San Pedro (U.S. Nat. Mus.). 

Pleistocene. San Pedro; San Diego (Arnold). 

263. Ocinebra lurida Midd., var. aspera Baird. 

PuiateE V, Fic. .12. 

Vitularia aspera BAIRD, Proc. Zool. Soc., 1863, p. 66. 

Ocinebra lurida var. aspera BAIRD, CpR., Brit. Assn. Rept., 1863, p. 663. TRyoN, Man. Conch., 

Vol. II, p. 131, 1880. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 254. 

Shell of medium size, fusiform; whorls six, convex, with about nine prominent, rounded 

transverse ribs; surface ornamented with numerous rounded, raised, spiral lines and fine incremental 

lirulee in the interspaces; suture deeply impressed, distinct; body-whorl prominently ventricose, and 
with transverse, rounded ridges which become obsolete on columella; aperture subovate; outer lip 

thickened, denticulated; inner lip slightly flattened, incrusted; columella only slightly widened; 

umbilicus subperforate; canal straight, narrow. 

Dimensions.—Long. 27 mm.; lat. 14 mm.; body-whorl 20 mm.; aperture, including canal, 

16 mm., canal 6 mm.; defl. 55 degrees. 

Distinguishable from O. Jurida by more ventricose body-whorl, and by the 
rounded ridges on the lower whorls, which are lacking in durida. Specimens 

identified by Dr. Dall. 
Rather common in the upper San Pedro series at San Pedro, Los Cerritos, 

Crawfish George’s and Deadman Island; also found in the lower San Pedro series at 

Deadman Island and San Pedro. Found in the Pleistocene at bath-house, Santa 
Barbara; and irrigating ditch, Ventura. The specimen figured is from the upper 

San Pedro series at San Pedro, and is now in the collection of Delos Arnold. 

Living.—Sitka to Santa Barbara (Cooper). 

Pleistocene.—Santa Barbara; San Pedro (Cooper): San Pedro (Arnold). 

264. Ocinebra lurida Midd., var. cancellina Philippi. 

Puate IX, Fia. 11. 

Fusus cancellinus Puiv., Archiv. fiir Naturg, Bd. I, 1845, p. 67; Abbild., II, Fzszs, Pl. III, fig. 2. . 

Urosalpinx cancellinus Puit., TRYON, Man. Conch., Vol. II, p. 154, Pl. XX XIX, fig. 492, 1880. 

Shell small, broadly fusiform; spire elevated, subacute; whorls four, convex; body-whorl 

ventricose; whorls crossed by about nine prominent, broad, rounded ribs, the interspaces ornamented 
with prominent rounded, raised spiral lines, between which are numerous squamose incremental 

lirul; suture not deeply impressed, rather indistinct, undulating; aperture subelliptical; outer lip 
slightly twisted, squamose, not widened; canal short, rather broad, uncovered; umbilicus subperforate. 

Dimensions —Long. 22 mm.; lat. 12.5 mm.; aperture 12.5 mm.; canal 4 mm.; defl. 62 degrees. 
( 33) March 25, 1903. 
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Distinguishable by broad and depressed form, broad, rounded ridges, and 

prominence of the spiral lines and incremental lirule. Specimen identified by 

Dr. Dall. 
Rare in upper San Pedro series at San Pedro. The specimen figured is 

from the upper San Pedro series at San Pedro, and is now in the United States 

National Museum. 

Living.—Straits of Magellan (Tryon). 

Pleistocene—San Pedro (Arnold). 

265. Ocinebra lurida Midd., var. cerritensis, var. nov. 

PuiaTE V, Fic. 5. 

Shell small, broadly fusiform, heavy; spire elevated, subacute; whorls four, convex, enlarging 

rapidly from the first whorl; body-whorl ventricose; whorls crossed by about nine prominent, rather 

narrow, rounded ribs, which extend to end of columella; interspaces ornamented with strong, raised, 

spiral lines; suture impressed, not very distinct; aperture subelliptical; outer lip thickened, with a 

row of about six prominent denticles; inner lip smooth, incrusted; columella not much widened, 

abruptly truncated at end; umbilicus subperforate; canal short, straight, narrow. 

Dimensions —Long. 17 mm.; lat. 10 mm.; body-whorl 14.5 mm.; aperture 11 mm.; canal 

3 mm.; defl. 60 degrees. 

Distinguishable from others of its genus by large body-whorl, depressed 

appearance, small size and heavy shell. Pronounced a new variety by Dr. Dall. 

Rare in upper San Pedro series of the San Pedro region; first found at Los 

Cerritos; type from Crawfish George’s; also found in the lower San Pedro series at 

Deadman Island and San Pedro. The specimen figured is the type, which is now in 

the United States National Museum. 

San Pedro (Arnold). Pleistocene. 

266. Ocinebra lurida Midd., var. munda Carpenter’. 

Ocinebra lurida var. munda CpR., Brit. Assn. Rept., 1863, p. 663. DALL, Proc. U. S. Nat. Mus., 

Vol. XV, 1892, p. 215, Pl. XX, fig. 3. 

Shell small, fusiform, thick, solid; spire elevated, apex acute; whorls five or six, evenly 

convex; sculpture consists of rather low, rounded, transverse ridges (of which there are about twelve 

on the penultimate whorl) and equal, equidistant, rounded, raised, spiral lines (of which there are 

six on the penultimate whorl); suture quite deeply impressed; aperture elliptical; outer lip thick- 

ened with row of denticles interiorly; inner lip and columella smooth; canal short, narrow, 

generally covered. 
Dimensions. —Long. 14 mm.; lat. 6.5 mm.; body-whorl 10 mm.; aperture, including canal, 

7.5mm.; canal 2.5 mm. 

Distinguishable from others of the genus by its low, rounded, transverse ribs, 

which are of the same size and prominence from suture to suture, regular spiral lines 
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and slender shape. The sculpture of this species is less prominent than on the other 
species of this genus. 

Several specimens from the lower San Pedro series of Deadman Island. 

Living.—Catalina Island (Dall). 

Pleistocene—San Pedro (Arnold). 

267. Ocinebra micheli Ford. 

PraTeE V, Fie. 15. 

Shell small, elongate-fusiform; spire elevated, acute; whorls five or six, strongly angulated 
above, crossed by about nine prominent, rather sharp ridges, which are most prominent on angle; 

anterior portion of whorl with four or five strong, squamose, raised lines, between which are numerous 

squamose, incremental lirulz; suture deeply appressed, distinct; aperture subovate; outer lip thick- 
ened, smooth interiorly; inner lip incrusted, slightly raised; columella long, twisted, squamose; canal 

long, narrow, nearly covered. 
Dimensions —Long. 16 mm.; lat. 7 mm.; body-whorl 11 mm.; aperture, including Bite 

8.5 mm.; canal 4 mm.; defl. 40 degrees. 

Resembles O. perita somewhat, but is distinguishable by more slender form, 
longer columella, and greater number of transverse ridges. Identified by Dr. Dall. 

One specimen from the upper San Pedro series at Crawfish George’s, which is 
figured, and is now in the collection of Delos Arnold. 

Living.— West Coast North America. 

Pleistocene.—San Pedro (Arnold). 

268. Ocinebra perita Hinds. 

Murex peritus Hos., Proc. Zool. Soc., 1843, p. 129; Voyage Sulphur, p. 9, Pl. III, figs. 23, 24, 1844. 
Ocinebra perita Hps., TRYON, Man. Conch., Vol. II, p. 124, 1880. 

Muricidea perita Hps., CoorER, 7th Ann. Rept. Cal. St. Min., 1888, p. 252. 

Shell of medium size, fusiform; whorls five, sharply angulated, with about six or seven rather 

sharp, transverse ridges which are most prominent on angle; surface ornamented with numerous 

raised lines, with squamose, incremental lirulz in the interspaces; suture deeply appressed, wavy; 

aperture subovate; outer lip thickened, denticulated; inner lip smooth, incrusted; canal long, 

straight, narrow, sometimes covered; columella somewhat twisted, slightly widened; umbilicus 

subperforate. 

Dimensions.—Long. 24 mm.; lat. 12.5 mm.; body-whorl 17 mm.; aperture, including canal 
14 mm.; canal 6 mm.; defl. 60 degrees. 

Distinguishable from 0. barbarensis by less prominent points on angle of whorl, 
and by less prominent spiral lines. Identified by Dr. Dall as probably O. perita. 

Several specimens labeled by Dr. Dall as “0. interfossa, leaning toward 

O. perita” had about one more transverse rib to the whorl than does the typical 
O. perita, the ribs were not so prominent on the angle, but the spiral lines were 

stronger than in the latter species. Comparing a series of both forms they are seen 
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to intergrade, and they do not vary enough to justify making a variety out of the 

new form. 

Found in the lower San Pedro series at Deadman Island; and in the upper 

San Pedro series at Deadman Island, San Pedro, and Crawfish George’s. Found in 

the Pleistocene at bath-house, Santa Barbara; and Pacific Beach, San Diego. 

Living.—Santa Barbara to Lower California (Cooper). 

Pleistocene.—Santa Barbara (Cooper; Arnold): San Pedro; San Diego (Arnold). 

269. Ocinebra poulsoni Nuttall. 

PuLatE V, Fic. 2. 

Ocinebra poulsoni NutT., Cpr., Brit. Assn. Rept., 1863, p. 663. NUTTALL, mss., CpR., Jour. 

de Conch., Vol. XII, 1865, p. 148. Tryon, Man. Conch., Vol. II, p. 130, Pl. 

X XXVIII, fig. 475, 1880. KEEP, West Coast Shells, p. 23, 1892. WILLIAMSON, Proc. 

U. S. Nat. Mus., Vol. XV, 1892, p. 215. Cooper, Bull. No. 4, Cal. St. Min. Bureau, 

Part 3, 1894, p. 30. 

Shell of medium size, elongate-fusiform; spire elevated, compact; whorls six, deeply concave 

above, convex below, with rounded transverse ridges rising to prominent nodes on angle of lower part 

of whorl; nuclear whorls coarsely cancellated; ridges obsolete on concave portion of whorl; more or 

less prominent spiral ridges on lower portion of whorl; spiral sculpture faint on concave surface; fine 

incremental lines quite prominent; suture not deeply appressed, wavy; aperture semielliptical; 

outer lip denticulated; inner lip effuse, incrusted, smooth; canal short, narrow; columella slightly 

twisted, widened; umbilicus subperforate. 

Dimensions.—Long. 32 mm.; lat. 16.5 mm.; body-whorl 23 mm.; aperture 16 mm.; canal 

5 mm.; defl. 42 degrees. 

The specimen described is a narrow form, some of the specimens showing a 
deflection of 55 degrees. Many of the specimens retain the coloration of the brown 

spiral bands. Specimens identified by Dr. Dall. 
Rare in lower San Pedro series at Deadman Island and San Pedro; not 

uncommon in upper San Pedro series at San Pedro, Los Cerritos, Crawfish George’s, 
and Deadman Island. Found also in the Pleistocene at Twenty-sixth Street, San 

Diego. The specimen figured is from the upper San Pedro series at San Pedro, and 
is now in the collection of Delos Arnold. 

Living. Santa Barbara to San Diego (Cooper): Lower California (Carpenter). 

Pleistocene—Ventura (Bowers): San Pedro; San Diego (Arnold). 

Subfamily PURPURINA. 

Genus Purpura Bruguiére. 

Shell oblong-oval, last whorl large; spire generally short; aperture ovate, large, terminating 

in a very short oblique channel, or notched; columella flattened; outer lip simple. 

Purpura persica Linné is a typical species. 



ARNOLD —THE PALEONTOLOGY AND STRATIGRAPHY OF SAN PEDRO, 261 

270. Purpura crispata Chemnitz. 

Purpura crispata CHEM., Conch. Cab., XI, PI. 187, figs. r802 and 1803, 1795; KusTER, Conch. Cab., 
p. 105, Pl. XIX, figs. 3 and 4, 1837. Cpr., Brit. Assn. Rept., 1863, p. 662. TRYON, 

Man. Conch., Vol, II, p. 175, Pl. LXIII, figs. 163-166, 168, 1880. Cooprr, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 261. KEEP, West Coast Shells, p. 33, fig. 13, 1892. 

Shell fusiform, thick; spire elevated; apex subacute; whorls five to seven, convex or 

angulated, with one or more prominent spiral ridges on angular part of whorl; suture impressed, 

distinct; aperture ovate to elliptical; outer lip effuse, generally denticulate; inner lip incrusted, 
smooth; canal short, curved backwards; umbilicus subperforate. 

Dimensions.—Long. 34 mm.; lat. 20 mm.; body-whorl 26 mm.; aperture, including canal, 

22.5 mm.; canal 6 mm.; defl. 55 degrees. 

The specimen whose dimensions are given was a small one, but the relative 
proportions in this specimen seemed to be about the average. A very variable species, 

some being nearly smooth and some almost spinous in their roughness. The smooth 
forms generally lack the denticulation of the outer lip. The shell texture is very 
well preserved in most of the Pleistocene specimens, some of them being almost 
indistinguishable from living shells. 

Not common in the upper San Pedro series of San Pedro, Deadman Island, 
and Crawfish George’s. Found in the Pliocene at Pacific Beach and Russ School, 

San Diego. 

Living.—Sitka to Santa Barbara (Cooper). 

Pleistocene—Santa Barbara to San Diego (Cooper): San Pedro (Arnold). 

Pliocene.—Seven Mile Beach, San Mateo County (Cooper): San Diego (Arnold). 

271. Purpura saxicola Valenciennes. 

Purpura saxicola VAu., Venus, Pl. VIII, fig. 4, 1846. Cpr., Brit. Assn. Rept., 1863, p. 662, 

=P. lapillus CooPpER (not Linn. sp., Lam.), Gaps, Pal. Cal., Vol. II, p. 75, 1869. 

Tryon, Man. Conch., Vol. II, p. 174, Pl. LIII, figs. 152, 154a, 1880. CoopeEr, 7th 

Ann. Rept. Cal. St. Min., 1888, p. 262. KEEP, West Coast Shells, p. 31, fig. 11, 1892. 

Shell small, semiglobular; spire slightly elevated; apex subacute; whorls four, angulated, 

tabular on top; body-whorl ventricose; surface ornamented with obsolete spiral ridges and fine 
incremental lines; suture impressed, distinct; aperture large, elliptical; outer lip smooth, thin, effuse; 

inner lip and columella flattened, incrusted, sharp; canal short. 

Dimensions —Long. 18 mm.; lat. 13 mm.; aperture, including canal, 16 mm.; canal 

13.5 mm.; defl. 85 degrees. 

Quite a variable form. All the Pleistocene specimens at hand show the 
mottled or banded reddish brown coloration. Distinguishable from P. crispata by 
the small spire, large body-whorl, large aperture, and smoothness of the shell. 

Rare in upper San Pedro series of San Pedro; three specimens. ound in 
the Pleistocene at irrigating ditch, Ventura. 

Living.—Alaska to San Diego; Lower California (Cooper). 
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Pleistocene.—Santa Barbara; San Pedro; Ventura (Arnold). 

Pliocene-—Santa Rosa; Kirker’s Pass; San Fernando (Cooper): Stanford 

University (Arnold). 

Subfamily CORALLIOPHILINA. 

Genus Coralliophila H. 4 A. Adams. 

Shell broadly fusiform; nuclear whorls smooth; postnuclear whorls with rasp-like surface, 

and somewhat open umbilicus. 

Coralliophila neritoidea is a characteristic species. 

272. Coralliophila nux Reeve. 

Murex nux RvE., Conch. Icon., sp. 81. 

Coralliophila nux RvE., TRYON, Man. Conch., Vol. II, p. 210, Pl. LXVI, figs. 368, 374, 1880. 

Shell purpuroid shaped; whorls angular; surface rough and cancellated by spiral and trans- 
verse squamose ridges, the spiral ridges being the most prominent; suture deep. Longitude about 

12 millimeters. 

This specimen is too imperfect to allow of a good description. Dr. Dall 

labeled this specimen “Coralliophila, probably var. of nua.” 
One specimen from the upper San Pedro series of San Pedro. 

Living.—Mazatlan to Panama; Gallapagos Islands (Tryon). 

Pleistocene.—San Pedro (Arnold). 

Suborder STREPTODONTA. 

Superfamily PTENOGLOSSA. = 

Family LXII. SCALIDA. 

Genus Scala Humphrey. 

Shell mostly pure white and lustrous; turreted, many whorled; whorls round, sometimes 
separated, ornamented with numerous transverse ribs; aperture round; peristome continuous. 

Scala pretiosa Linn. is a characteristic species. 
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273. Scala bellastriata Carpenter. 

PuatE IX, Fic. 17. 

Scalaria bellastriata Cpr., Brit. Assn. Rept., 1863, p. 660; Proc. Cal. Acad. Sci., Vol. III, 1864, 

. 22. Gasp, Pal. Cal., Vol. II, p. 78, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 

1888, p. 263. 

Scala bellastriata CpR., WILLIAMSON, Proc. U, S. Nat. Mus., Vol. XV, 1892, p. 209. 

Shell conical, with elevated spire; whorls six, rounded, each having fifteen thin varices; 

suture almost separating whorls; varices spinous at shoulder, a few of the varices thickened; inter- 

varical spaces ornamented with spiral ridges; aperture slightly elliptical, with longer axis vertical. 

Dimensions.—Alt. 17.5 mm.; lat. 1o mm.; defl. 42 degrees. 

This species is easily distinguishable by its low spire and by its spiral orna- 

mentation. The only other member of this genus found in this locality which has 

spiral sculpture is S. hemphilli, which has a much slenderer spire and a less im- 

pressed suture. The figure of this species is of a living shell from San Pedro, which 

is now in the collection of Delos Arnold. 

Rare; only four found in the upper San Pedro series of San Pedro. 

Living —San Pedro to San Diego (Cooper). 

Pleistocene—Santa Barbara (Cooper): San Pedro (Arnold). 

274. Scala crebricostata Carpenter. 

Scalaria crebricostata Crr., Brit. Assn. Rept., 1863, p. 660; Proc. Cal. Acad. Sci., Vol. III, 1864, 

p. 222. Gass, Pal. Cal., Vol. II, p. 78, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 

1888, p. 263. 

Shell turreted, thin; spire consists of eight convex whorls, each with fourteen to eighteen 

slightly oblique, sharp, thin, reflexed, transverse varices; varices show a slightly coronate appearance 

at the shoulder; suture deep and distinct. Deflection 22 degrees. 
Some of the specimens have only slightly reflexed varices, and the amount of coronation 

varies in different individuals. 

Distinguishable from S. indianorum by thinner shell, thinner and sharper 

varices, and more impressed suture; distinguishable from S. tincta by more numerous, 

and generally more reflexed varices; distinguishable from S. hindsii by more numer- 

ous and less coronated varices. Specimens identified as questionable by Dr. Dall. 
Rare in the upper San Pedro series at San Pedro and Deadman Island; also 

in lower San Pedro series at San Pedro. Found in the Pleistocene at Barlow’s ranch 

and irrigating ditch, Ventura; and at Twenty-sixth Street, San Diego. 

Living.—Monterey to San Diego (Cooper). 

Pleistocene—Santa Barbara; San Pedro (Cooper): San Pedro; Ventura; San 

Diego (Arnold). 



CALIFORNIA ACADEMY OF SCIENCES. bo for) NS 

275. Scala hemphilli Dall. 

Scala hemphilli DALL, Proc. U. S. Nat. Mus., Vol. I, 1878, p. 16. Cooper, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 263. 

Shell resembling robust S. “c/a; nine to twelve varices, coronated behind near suture: 

surface of whorls beneath the varices longitudinally delicately sculptured with alternate grooves and 

riblets. Deflection 30 degrees. 

Distinguishable from S. bellastriata by less prominent spiral sculpture and by 
a less deflection; from other members of the genus found here by its deflection and 
the spiral sculpture. The specimen described was identified by Dr. Dall. 

One immature specimen from the upper San Pedro series of San Pedro. 

Pleistocene.-—San Diego (Dall): San Pedro (Arnold). 

Pliocene.-—San Diego well (Dall). 

276. Scala hindsii Carpenter. 

Scalaria hindsii Cpr., Proc. Zool. Soc., 1856, p. 165; Brit. Assn. Rept., 1856, p. 336; 1863, p. 660. 
Keep, West Coast Shells, p. 49, fig. 31, 1892, =.S. subcoronata CprR., (fide COOPER, Bull. 

No. 4, Cal. St. Min. Bureau, Part 3, 1894, p. 31). 

Scala hindsii CpR., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 209. 

Shell small, turreted, thin; whorls eight, evenly convex; varices eight to twelve, sharp, thin, 

sometimes reflexed, very prominently coronated just anterior to suture; suture deep, distinct; aperture 

subcircular; lip slightly thickened; inner lip slightly incrusted. 
Dimensions.—Long. 11.5 mm.; lat. 5.2 mm.; defl. 27 degrees. 

Distinguishable from S. indianorum by smaller and thinner shell, fewer, 
thinner, and more coronated varices, and deeper suture; distinguishable from 

S. tincta by smaller shell, and fewer and more coronate varices; distinguishable from 

S. crebricostata by fewer and more coronate varices. Several specimens were identified 
by Dr. Dall. 

Rare in upper San Pedro series at San Pedro, Deadman Island, Crawfish 

George’s, and Los Cerritos; also reported from lower San Pedro series at Deadman 
Island and San Pedro. 

Living. —Santa Barbara (Jewett): San Pedro (Williamson): Panama 
(Carpenter). 

San Pedro (Arnold). Pleistocene. 

277. Scala indianorum Carpenter. 

Puate V, Fie 4. 

Scala indianorum Cpr., Brit. Assn. Rept., 1863, p. 660; Ann. & Mag. Nat. Hist., 3rd Ser., Vol. XV, 

1865, p. 31. Tryon, Man. Conch., Vol. IX, p. 70, Pl. XIV, fig. 48, 1887. COOPER, 

7th Ann. Rept. Cal. St. Min., 1888, p. 263. KeEEp, West Coast Shells, p. 50, 1892. 

Scala indianorum Cpr., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 210. 
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Shell thick, elongated; spire elevated; apex acute; whorls ten, rounded, with twelve to 

sixteen heavy, reflexed varices; varices striated with fine incremental lines; suture deep; aperture 

subcircular; inner lip thickened, forming columella. 

Dimensions—Long. 26.5 mm.; lat. 9 mm.; defl. 32 degrees. 

Distinguishable from 8S. tincta by heavier shell, thicker and generally more 
numerous varices, which are reflexed, and by a more solid appearance caused by the 
less sunken suture; distinguishable from S. hindsii by more whorls, thicker shell, 

more varices, which are thicker, more reflexed and less coronate, and by less promi- 
nent sutures; distinguishable from S. crebricostata by thicker shell, thicker varices, 

which are more reflexed, and by a less prominent suture. Several specimens of 

this species were identified by Dr. Dall. 
Two from the Pliocene of Deadman Island; common in the lower and upper 

San Pedro series of San Pedro and vicinity. The specimen figured is from the 
upper San Pedro series at San Pedro, and is now in the collection of Delos Arnold. 

Living.—Straits of Fuea to San Diego (Cooper). 

Santa Barbara (Cooper): San Diego (Dall): San Pedro (Arnold). 

San Pedro (Arnold). 

Pleistocene. 

Pliocene. 

278. Scala tincta Curpenter. 

PuaTeE V, Fic. 3. 

Scalaria tincta Cpr., Brit. Assn. Rept., 1863, p. 660. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, 

p- 263. 

Scalaria indianorum var. tincta Cer., Ann. & Mag. Nat. Hist., 3rd Ser., Vol. XV, 1865, p. 31. 

Tryon, Man. Conch., Vol. IX, p. 70, Pl: XIV, fig. 49, 1887. 

Shell thin, elongate; spire elevated; apex acute; whorls nine to ten, rounded, with ten to 

twelve thin varices, which are generally not reflexed; suture deep; aperture subcircular; inner lip 

only slightly thickened. 

Dimensions.—Long. 25 mm.; lat. 10 mm.; defl. 28 degrees. 

Distinguishable from S. indianorum by more delicate sheil, thinner varices, 

which are not reflexed as a rule, thinner lip and much deeper suture; distinguishable 

from S. hindsii by more numerous varices, which lack the distinct coronation, and by 

more whorls and less deflection; distinguishable from S. crebricostata by fewer and 

less reflexed varices. Specimens identified by Dr. Dall. 
Rather common in upper, and rare in lower San Pedro series of San Pedro 

and yicinity. Found in the Pleistocene at Barlow’s ranch, Ventura; at Pacific 

Beach and Twenty-sixth Street, San Diego; and in the Pliocene at Pacific Beach 

and Russ School, San Diego. The specimen figured is from the upper San Pedro 

series at San Pedro, and is now in the collection of Delos Arnold. 

Living.—Santa Cruz to San Diego (Cooper). 
( 34) March 27, 1903. 
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Pleistocene—San Diego (Cooper): San Pedro (Cooper; Arnold): Ventura; 

San Diego (Arnold). 

San Diego (Cooper; Arnold). Pliocene. 

Genus Opalia H. &@ A. Adams. 

Shell turriculated, imperforate; whorls united, the last with a rib at the base. 

Opalia coronata Lam. is a characteristic species. 

[S. D.] Opalia anomala Stearns. 

Opalia anomala STEARNS, Proc. Phil. Acad. Nat. Sci., 1875, p. 464, Pl. XXVII, fig. 1. CooPER, 

7th Ann. Rept. Cal. St. Min., 1888, p. 255. Dat, Trans. Wagner Inst. Sci., Vol. III, 

Part 2, 1892, p. 245. 

Shell solid, imperforate, elongated, conical; spire gradually tapering; whorls convex, when 

perfect probably eleven to fourteen in number, nearly smooth, being marked only by incremental, 

and, in some specimens, by an outgrowth varix; suture well defined; basal whorl traversed spirally 

by an inconspicuous rib, varying in prominence, in some specimens barely discernible; the convexity 

or angularity of the lower part of the basal whorl modified by the presence or absence of the 

basal rib. 
Dimensions.—Long. 53 mm.; lat. 19g mm.; body-whorl 24.5 mm.; aperture Ir mm. 

This large, nearly smooth species has so far been reported only from the 

Pliocene of San Diego, where it is quite common. 

San Diego (Hemphill; Stearns; Arnold). - Phocene. 

279. Opalia borealis Gould. 

Scalaria borealis GLD., Wilkes’ Exped., Vol. XII, 1852, p. 207. Tryon, Man. Conch., Vol. IX, 

p. 76, Pl. XVI, fig. 89, 1887. 

Opalia borealis GLD., Cpr., Brit. Assn, Rept., 1863, p. 660. Cooper, 7th Ann. Rept. CalStr 

Min., 1888, p. 255. KEEP, West Coast Shells, p. 49, fig. 30, 1892. 

Scala (Opalia) borealis CpR., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 210. 

Shell small, turreted, thick; apex generally decollated; whorls seven, only slightly convex; 

varices eight, rounded, thick, prominent, and forming radiating ridges from the apex; suture im- 

pressed, distinct; body-whorl squarely angulated at base, with keel on angle; base flat, smooth; 
aperture subovate; outer lip thin, effuse; inner lip only slightly incrusted. 

Dimensions—Long. 15 mm.; lat, 6 mm.; defl. 22 degrees. 

The specimens described were identified by Dr. Dall. 

Rare in upper San Pedro series of San Pedro; two specimens. 

Living.—Kamtschatka; Straits of Fuca to San Diego (Cooper). 

Pleistocene.—Santa Barbara (Cooper): San Pedro (Arnold). 
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280. Opalia crenatoides Curpenter, var. insculpta Carpenter. 

Opalia (2 crenatotdes) var. insculpta Cpr., Brit. Assn. Rept., 1863, p. 660; Ann. & Mag. Nat. 

Hist., 3rd Series, Vol. XVII, 1866, p. 277. Cooper, 7th Ann. Rept. Cal. St. Min., 

1888, p. 255. 

Shell of medium size, elongated, thick, milk-white; spire elevated, with blunt apex; whorls 

six, convex; first and second post-nuclear whorls more convex than the remaining whorls, angulated, 

nearly smooth; last four post-nuclear sharply and strongly angulated above, flattened along middle, 
and quite abruptly contracted at base; whorls ornamented with twelve to fourteen radiating trans- 

verse ribs, which are obsolete on the sides of the whorl, faintly developed at the base, and strongly 
developed on the top of the whorl, where they are appressed against the antecedent whorl, and 

appear like nodes on the angle of the whorl; a faint sutural riblet is sometimes noticeable on the base 

of the whorl; above this sutural riblet are faint holes, corresponding to the intercostal spaces; fine 

incremental striations are visible over the whole surface of the shell; the base of the body-whorl, just 

below the angle, is ornamented with a prominent, wide, elevated rib; aperture elliptical; outer lip 

thickened, rounded, slightly expanded at columella; this lip is finely, concentrically striated; inner 
lip rounded, smooth. 

Dimensions —Long. 16.4 mm.; lat. 8.3 mm.; body-whorl 9.9 mm. 

This species is distinguishable by its broad form and sharply angular whorls, 
which are prominently sculptured above, with obsolete sculpture on the sides of the 
whorl. Carpenter’s type specimen was a post-Pliocene fossil from Santa Barbara. 

Rare in the upper San Pedro series at Deadman Island. 

Living.—Santa Cruz to Santa Barbara (Cooper). 

Santa Barbara (Cooper): San Pedro (Arnold). Pleistocene. 

[S. D.] Opalia varicostata Stearns. 

Opalia varicostata STEARNS, Proc. Phil. Acad. Nat. Sci., 1875, p. 463, Pl. XXVII, figs. 2-5. 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 255. DAL, Trans. Wagner Inst. 

Sci., Vol. III, Part 2, 1892, p. 245. 

Shell elongated-conical, turreted, tapering, solid, imperforate; aperture ovate; peristome 

continuous, thickened; dingy to clear white; suture well defined; whorls united, exceedingly variable 

in convexity and altitude; specimens all decollate or truncated, equally solid, though varying in 
length from 20 to 60 millimeters, showing four and one-half whorls within the first measurement to 

five in the latter; longitudinal ribs nine to twelve, varying in number, prominence and regularity, as 

well as in obliquity and thickness; suture more or less waved, dependent upon the prominence of the 

ribs, which terminate anteriorly at and join a transverse (spiral) rib at about the middle of the 

basal whorl. 

Dimensions of a Rather Small Specimen.—Long. 34 mm.; lat. 14.5 mm.; body-whorl 

I7 mm.; aperture 9 mm. 

This magnificent but variable species has so far been reported only from the 
Pliocene of San Diego, where it is quite common. 

-tiocene.—San Diego (Hemphill; Stearns; Arnold). 
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Superfamily GYMNOGLOSSA. 

Family LXIII. EULIMIDA. 

Genus Eulima Risso. 

Shell small, white, and polished; slender, elongated with numerous level whorls; spire often 

curved to one side; obscurely marked on one side by a series of periodic mouths which form promi- 

nent ribs internally; apex acute; aperture oval, pointed above; outer lip thickened internally; inner 

lip reflected over the pillar, not umbilicated. 

Eulima tortuosa Adams is a characteristic species. 

281. Eulima falcata Curpenter. 

Puate IX, Fie. 15. 

Eulima falcata Cpr., Proc. Zool. Soc., 1865, p. 280. 

Shell small, elongated, thin, white, glossy; spire very acute, curved into scythe-shape; 

whorls ten, flat; suture indistinct, not impressed; body-whorl subangular at base; base elongated; 

aperture pyriform, seemingly appressed to side of shell out of its normal position; outer lip acute and 

rounding; inner lip concave. 
Dimensions.—Long. 6.5 mm.; lat. 3 mm.; body-whorl 3 mm.; aperture 2.5 mm.; defl. 

30 degrees. 

Distinguishable from 2. micans by subangulated body-whorl, eccentric aperture 

and curved spire; distinguishable from 2. hastata by curved spire and more eccentric 
aperture. The specimens described were identified by Dr. Dall. 

One specimen each from the lower San Pedro series at Deadman Island and 

the upper San Pedro series at San Pedro. The specimen figured is from the lower 

San Pedro series at Deadman Island, and is now in the collection of Delos Arnold. 

Living.—Acapuleo (Carpenter). 

Pleistocene.—San Pedro (Oldroyd; Arnold). 

282. Eulima hastata Sowerby. 

Priate IX, Fic. 9. 

Eulima hastata Spy., Proc. Zool. Soc., 1834, p. 7. CpR., Brit. Assn. Rept , 1856, p. 335. TRYON, 

Man. Conch., Vol. VIII, p. 273, Pl. LXIX, fig. 39, 1886. 

Shell small, slender, turreted; apex acute; whorls nine, flat, smooth; suture indistinct, not 

impressed; body-whorl angular below, short; aperture suboval, abruptly truncated in front. 

Dimensions.—Long. 7.4 mm.; lat. 2.5 mm.; body-whorl 3.1 mm.; aperture 2 mm.; defl. 

22 degrees. 

Distinguishable by the short, angular base, and short, truncated aperture. In 

other respects like /. micans. Specimens identified by Dr. Dall. 
Four found in upper San Pedro series at San Pedro; and one in the lower 

San Pedro series at Deadman Island. Found in the Pleistocene at Barlow’s ranch, 
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Ventura; and at Spanish Bight, San Diego. The specimen figured is from the upper 
San Pedro series at San Pedro, and is now in the collection of Delos Arnold. 

Living.—Gulf of California; Ecuador (Carpenter). 

Pleistocene.-—San Pedro; Ventura; San Diego (Arnold). 

283. Eulima micans Carpenter. 

PiLaTe IX, Fie. 12. 

Eulima micans Cpr., Brit. Assn. Rept., 1863, p. 659. REEVE, Conch. Icon., p. 33, 1865. TRYON, 
Man. Conch., Vol. VIII, p. 272, Pl. LXIV, figs. 29, 30, 1886. Cooper, 7th Ann. Rept. 
Cal. St. Min., 1888, p. 240. KEEP, West Coast Shells, p. 50, fig. 32, 1892. WILLIAMSON, 
Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 209. 

Shell small, turreted, glossy; apex acute; whorls ten, flat; body-whorl convex; suture 

distinct, not impressed; aperture elongate-ovate; outer lip thin, rather arcuate; inner lip slightly 
incrusted. : 

Dimensions.—Long. 12 mm.; lat 3.2 mm.; defl. 25 degrees. 

Distinguishable from #. falcata by straight spire and less bulging outer lip; 
distinguishable from £. hastata by even convexity of body-whorl. The specimens 

described were identified by Dr. Dall. 

Found in the lower San Pedro series at Deadman Island and San Pedro, and 

in the upper San Pedro series at Crawfish George’s, Los Cerritos, and San Pedro. 
The specimen figured is from the lower San Pedro series at Deadman Island, and is 

now in the collection of Delos Arnold. Found also in the Pleistocene at Barlow’s 

ranch, Ventura, and at Spanish Bight, San Diego. 

Living.—Straits of Fuca to San Diego (Cooper). 

Pleistocene—Santa Barbara to San Diego (Cooper): San Pedro; Ventura; 
San Diego (Arnold). 

Family LXIV. PYRAMIDELLID#:! 

Genus Turbonilla Risso. 

Turbonilla Risso, Hist. Nat. Eur. Merid., Vol. IV, p. 224, 1826. Type, Turbonilla typica DALL & 

BartscH, =Turbontilla plicatula Risso, 1826, non Turbo (=Turbonilla) plicatulus 

BROCCHI, 1814. 

Shell with sinistral nucleus, slender, having many whorls, with axial? or spiral sculpture, or 

both; columella straight or twisted, usually with a single fold, which is rarely obsolete; operculum 

horny, subspiral, with spiral striae on its outer surface. 

Animal with wide, flattened tentacles; mentum elongated, flattened, and bilobed in front; 

foot large, short, auriculated anteriorly. 

1 The portion of the text relating to this family has been prepared, under the supervision and with the assistance of W. 4. 

Dall, by Paul Bartsch, aid in the United States National Museum. 

2Sculpture following the direction of the coil of the whorls is in these diagnoses referred to as spiral. That at right angles to 

the spiral sculpture, or in general parallelism with the axis of the shell, is called axial. An endeavor has been made to include all the 

Pleistocene species known from California, some of which, though found at San Diego, have not yet been obtained at San Pedro. 
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The species of this genus are distributed in all seas. All our West American 
forms have the columellar fold internal and hardly to be seen without breaking away 
part of the whorls. 

The number of species is so great, and they are so similar to one another, that 

a number of sections, based chiefly on the types of sculpture, have been found econ- 

venient in treating of them. Most of these sections grade into one another through 
peripheral species. 

Section Strdoturbonilla Sacco. 

Strioturbonilla Sacco, I. Moll. del Piedmonte e della Liguria, p. 94, 1892. 

Shell as in Chemnztzia, but very finely and closely spirally striated on the spire and base. 

Type, Strioturbonilla alpina Sacco, J. c. 

284. Turbonilla (Strioturbonilla) muricata Carpenter. 

Chemnitzia muricata CPR., Mazatlan Cat., Brit. Assn. Rept., 1856, p. 260. 

Shell small, slender, solid, rather thin, milk-white; nuclear whorls two and one-half, heli- 

coid, smooth, one-third sunken, their axis being at right angles to the axis of the post-nuclear 

whorls; post-nuclear whorls flattened, ornamented by eighteen to twenty-two very prominent, 
elevated, convex-topped, slightly oblique axial ribs, which extend to the suture posteriorly, but fuse 

just before reaching the suture anteriorly; ribs on body-whorl fuse abruptly at angle; the intercostal 

spaces appear as deep channels about as wide as the ribs; the suture appears very distinct, owing to 

a sharp angulation on the upper part of the whorl, and a slight contraction at the base; body-whorl 

rather short, rounded, smooth on base, except for fine, incremental lines; aperture subquadrate, the 

outer lip meeting the columella at almost right angles. 

Dimensions.—Long. 5.4 mm.; lat. 1.3 mm.; altltude of body-whorl, 1.7 mm. 

This species resembles 7° stearnsii, but may be distinguished from that species 
by more elevated, narrower and more numerous ribs and by the stronger angulation 
above. The specimen examined lacked prominent spiral sculpture as far as the 

writer was able to determine. This specimen was identified by Dr. Dall, but the 
species was omitted from the text prepared by Dall and Bartsch. 

Rather common in the upper San Pedro series of San Pedro and Los Cerritos; 
rare in the lower San Pedro series at Deadman Island and San Pedro. 

Living.— Gulf of California to Mazatlan (Carpenter). 

Pleistocene.—San Pedro (Arnold). 

285. Turbonilla (Strioturbonilla) similis C. B. Adams. 

Chemnitzia similis C. B. Abs., Catalogue Panama Shells, No. 228, Ann. N. Y. Lyc. Nat. Hist., 

Vol. V, 1852, p. 392. 

Shell small, slender, solid, milk-white, thick; nuclear whorls two and one-half, smooth, 

helicoid, about one-third sunken, their axis being at right angles to the axis of the post- 

nuclear whorls; post-nuclear whorls nine, somewhat flattened, ornamented by fourteen to eighteen 

prominent, broad, convex, oblique, axial ribs, which traverse nearly the whole of the exposed 
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portion of the whorls, but fuse anteriorly before reaching suture; the ribs are bent slightly forward 
near their posterior extremity; intercostal spaces deep, narrow; spiral sculpture fine but conspicu- 
ous; the sutures are deeply impressed, with smooth sides, caused by the fusion of the ribs before 

reaching the sutures; body-whorl rounded, smooth below, except for minute incremental lines and 

spiral ornamentation. Aperture subquadrate; the outer lip joins the straight, somewhat revolute 

columella at a right angle. 
Dimensions.—Long. 5 mm.; lat. 1.1 mm.; altitude of body-whorl 1.4 mm. 

This species somewhat resembles 7”. sfearnsii, but is distinguishable from that 

species by the less number and greater prominence of the ribs, which in some cases 

bend slightly forward near their posterior extremity. 7 similis was identified by 
Dr. Dall; but the species was omitted from the text prepared by Dall and Bartsch. 

Rare in the lower San Pedro series at Deadman Island and San Pedro; 

common in the upper San Pedro series at San Pedro and Los Cerritos. 

Living.—Gulf of California to Panama (Carpenter). 

San Pedro (Arnold). Pleistocene. 

286. Turbonilla (Strioturbonilla) stearnsii D. ¢ B., sp. noy. 

PiaTeE II, Fies. 5 anv 5a. 

Shell milk-white, rather stout; nuclear whorls two, small, helicoid, their axis being at right 

angles to the axis of the post-nuclear whorls; post-nuclear whorls very slightly convex, almost 
flattened, somewhat contracted at the base, and strongly shouldered at the summit, traversed by 

eighteen to twenty-six oblique, flexuose, axial ribs, which render the summits of the wnorls wavy; 

intercostal spaces deep, terminating a little above the periphery, thus leaving a narrow, plain band 

above the suture, as in 7; /orguata stylina; the entire surface of the whorls is marked by numerous 

faint, wavy, spiral striations, which also ornament the otherwise plain basal portion of the last whorl; 

suture well defined, slightly channeled; aperture subovate, anterior angle obtuse; outer lip thin, 

joining the short, somewhat revolute columella in a gentle curve. 

Dimensions.—\.ong. 9.2 mm.; diam. 2.3 mm. 

The type, which has eleven and one-half post-nuclear whorls, is from the post- 

Pliocene of San Diego. 
This species in a general way resembles 7’. torquata stylina, but differs from it 

in being much more robust, of greater diameter throughout, and in having the fine, 
wavy sculpture characteristic of the section. 

Turbonilla (Strioturbonilla) stearnsii occurs quite abundantly in the post- 

Pliocene deposits at San Diego and San Pedro. It also occurs recent in the Gulf of 
California. The name is proposed in honor of Dr. R. E. C. Stearns of Los Angeles, 

who collected many specimens of this group. 

287. Turbonilia (Strioturbonilla) torquata (Gould. 

Puate II, Fies. 4 anp 4a. 

Chemnitzia torquata GLD., Bost. Jour. Nat. Hist., Vol. 1V, 1853, p. 384, Pl. XIV, fig. 16. 

Shell slender, solid, milk-white, entire surface marked by faint, wavy, spiral striations; 

nuclear whorls three, helicoid, their axis being at right angles to and to one side of the post-nuclear 
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whorls; post-nuclear whorls somewhat flattened, ornamented by sixteen to twenty-two broad, 

oblique, somewhat flexuose axial ribs, which traverse five-sixths of the exposed portion of the whorls, 

then fuse, leaving a band above the suture and the base of the last whorl devoid of sculpture; the 

intercostal spaces appear as grooves gouged out of the shell, their bases marking the fusing point of 

the ribs; they are equal to the ribs in breadth; the sutures are well defined, owing to the very slight 
shouldering of the summit and the slight contraction of the base of the whorls; last whorl slightly 

angular at the periphery; aperture subovate; the rather thick outer lip joins the straight, somewhat 
revolute columella at almost a right angle. 

Dimensions.—Long. 10.6 mm.; diam. 2.5 mm. 

The specimen figured is from the post-Pliocene of San Diego. 
This species occurs living along the California coast at present, but appears 

far more abundant in the fossil state. More than five hundred individuals referable 

to this form have been examined, only six of which were recent, the remainder 

being post-Pliocene fossils from the vicinity of San Pedro and San Diego. 

288. Turbonilla (Strioturboniila) torquata, var. stylina Carpenter. 

PuateE I, Fies. 10 anp 10a. 

Chemnitzia (? torquata var.) stylina Cpr., Ann. Mag. Nat. Hist., 3rd Ser., Vol. XV, 1865, p. 396. 

Shell like 7. éorvguata, but more slender, with but two nuclear whorls; having more axial 

ribs, twenty-two to twenty-eight on the post-nuclear whorls, and the intercostal spaces extending 

further down upon the whorls, thus diminishing the breadth of the plain band above the sutures; 

entire surface marked by faint, wavy, spiral striations. 

Diniensions—Long. 8 mm.; diam. 1.9 mm. 

The specimen figured is from Monterey. This variety has been found as far 

north as Port Etclees, Alaska. It occurs abundantly as a post-Pliocene fossil in the 

vicinity of San Pedro and San Diego. ; 

Section Lancea Pease. 

Lancea PEASE, Am. Journ. Conch., Vol. III, 1867, p. 293. Type, 7urbonilla (Lancea) elongata 

PEASE, =Pyrgostylus MONTEROSATO, Conch. Medit., p. go, 1884. 

Turbonillas with strong axial ribs and spiral sculpture, provided with thickened varices at 

irregular intervals on the spire, which are usually accompanied by internal lirations of the outer lip. 

289. Turbonilla (Lancea) aurantia Carpenter. 

Chemnilzia tridentata (? var.) aurantia Cpr., Brit. Assn. Rept., 1863, p. 659; Jour. de Conch., Vol. XII, 

1865, p. 147. 

Shell small, slender, solid, rather thick, reddish-brown; first three post-nuclear whorls convex, 

five remaining post nuclear whorls (nearly) flat; whorls ornamented by twenty to twenty-six broad, 

evenly rounded, only very slightly oblique axial ribs, which extend nearly from suture to suture; 

the intercostal spaces appear as narrow grpoves, their width is much less than the width of the ribs; 

the spiral striations on the base and between the ribs are very faint; the sutures are well defined and 

deep, owing to a distinct shouldering of the whorls above, and an equal contraction of the whorl at 
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the base; last whorl slightly angular at the periphery, base of this whorl smooth except for very fine 
axial, incremental lines, and nearly obsolete spiral striations; aperture subquadrate, the thick outer 

lip joins the nearly straight, somewhat revolute columella at almost a right angle. 

Dimensions.—Long. 6 mm.; lat. 1.8 mm.; body-whorl, altitude 2 mm. 

This species somewhat resembles 7’. tridentata in general appearance, but may 
be distinguished from that species by the greater number of ribs, which are closer 
together and broader, the narrower interspaces and fewer whorls. The specimen 

deseribed lacks the nuclear whorls, which were broken off; the spiral sculpture on 

this specimen is also very faint, and would have been overlooked if a very high- 

power magnifier had not been used. This specimen was identified by Dr. Dall; but 
the species was omitted from the text prepared by Dall and Bartsch. 

Rare in the lower San Pedro series at Deadman Island and San Pedro; and 

in the upper San Pedro series at Los Cerritos and San Pedro. 

Living.—Puget Sound to Santa Barbara (Carpenter): San Pedro (Williamson). 

Pleistocene.—San Pedro (Arnold). 

290. Turbonilla (Lancea) tridentata Cwrpenter. 

Puate II, Fies. 1 anp la. 

Chemnitzia tridentata Cer., Jour. de Conch., Vol. XIII (3rd Ser., Vol. V), 1865, p. 147. 

Shell large, broad; chestnut colored, obscurely banded; nuclear whorls three, helicoid, 

about one-third immersed, scarcely extending beyond the margin of the spire, their axis being at a 

right angle to the axis of the later whorls; post-nuclear whorls slightly convex, somewhat contracted 

below and slightly shouldered at the summit; traversed by about twenty to twenty-four strong, well- 

rounded, somewhat oblique axial ribs, which continue faintly over the decidedly angular periphery 

of the last whorl and the base to the umbilical region; these ribs are considerably enfeebled on the 
last whorl of old shells and frequently become almost obsolete on these; the exposed portion of the 

whorls is traversed by six to ten spiral grooves, which appear most prominently in the shallow and 

broad intercostal spaces, and less so on the ribs; these deep spiral lines are regularly spaced, leaving 
a broader interval on the middle of the exposed portion of the whorl; the base of the last whorl is 
likewise ornamented by spiral grooves, but here they appear less developed than on the spire; in 

addition to this the entire surface of the shell is marked by numerous very fine, somewhat wavy, 

spiral and axial striee, which show most prominently on the last whorl and base, and give the shell a 

very minutely reticulated secondary sculpture; at irregular intervals the whorls are marked by thick 

callous varices, which are usually of a lighter color than the remainder of the shell; aperture large, 

subquadrate; posterior angle acute; outer lip thin, having three strong internal lirations, joining the 

whitish, short, straight, revolute columella at a little less than a right angle; by transmitted light 

two spiral, light color-bands become apparent on the inside of the lip, each of which is bordered by 

a zone of a darker color than the remaining shell; the general color effect of the exterior is that of a 

flesh-colored shell, covered by a dark epidermis, which is stretched tight over the ribs, permitting 

the lighter color beneath to shine through it at their summits. 

Dimensions.—Long. 11.1 mm.; diam. 3.2mm. (Dr. Carpenter’s type, collected at Monterey, 

and having 11 post-nuclear whorls). Long. 12.8 mm.; diam. 3.6 mm. (Specimen figured, which is 

from San Pedro). 

Fossil specimens from the post-Pliocene of California are larger, have fewer 

ribs, and more of the deep revolving lines than recent ones. 
(35) March 30, 1903. 
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291. Turbonilla (Lancea) pentalopha D. & B., sp. nov. 

PuateE I, Fics. 1 anp la. 

Shell chocolate-brown, inflated, stubby; nuclear whorls three, helicoid, moderately large, 

about one-third immersed, their axis being at aright angle to the axis of the later whorls; post-nuclear 

whorls at first a little rounded, later flattened, scarcely contracted at base, shouldered at the summit, 

adorned by twenty to twenty-eight strong, rounded, slightly oblique and somewhat flexuose axial 

ribs, which pass over the periphery of the last whorl and gradually disappear on the base; intercostal 

spaces rather deep, marked by five or six narrow, deep, subequally spaced spiral grooves, which 

encroach upon the ribs and in places extend over them; base of the last whorl very short, abruptly 

rounded, depressed at the umbilical region, marked by seven equally-spaced spiral strie of the 

same nature as those of the exposed portion of the preceding whorls, the first one above and the first 
one below the periphery are a little farther apart than the rest and map out the path for the shoulder 

of the succeeding whorl; aperture large, ovate; outer lip thin, meeting the short, somewhat twisted 

and revolute columella in a broad curve; the reflexing of the thin columella and the sudden curving 

of the base cause the shell to appear subumbilicate. 
By transmitted light the ribs become apparent on the inside of the outer lip, and the spiral 

strize appear as so many faint red bands; at irregular intervals five strong spiral lire are developed 

on the inside of the outer lip, the upper four being equally spaced, the fifth or anterior one being a 

little closer to its neighbor; no varices appear to accompany the internal lirations, a character in 

which it differs from typical Lancea. 
Dimensions. —Long. 8.5 mm.; diam. 2.3 mm. 

The type, which is figured, was collected at San Diego, and has ten post- 

nuclear whorls. 
Recent specimens appear to range from San Pedro to Lower California. Fos- 

sils of this species have been found at Deadman Island. 

Section Pyrgiscus Philippi. 

Pyrgiscus PuiL., Weig. Arch., Bd. VII, 1841, p. 50. Type, Melania rufa PHIL.,1.c. —=Pyrgostelis 

MONTEROSATO, Conch. Medit., p. 89, 1884. 

Turbonillas having prominent axial ribs and spiral sculpture, but no varices or internal lira- 

tions; columella usually somewhat flexuous. 

[S. D.] Turbonilla (Pyrgiscus) auricoma D. & B., sp. nov. 

Puate I, Fics. 4 anp 4a. 

Shell slender, attenuated, brown, lighter on the early whorls, becoming quite dark on the 
last; nuclear whorls two and one-half, large, helicoid, not immersed, projecting somewhat beyond 

the outline of the spire, their axis being at a right angle to the axis of the later whorls; post-nuclear 
whorls at first somewhat rounded, later flattened, traversed by eighteen to twenty-four strong, 

moderately wide axial ribs, inclined slightly toward the aperture; these continue quite prominently 

over the well-rounded periphery and base of the last whorl to the umbilical region; intercostal spaces 

somewhat irregular in width, deep, ornamented by about eight moderately deep, wavy, spiral striz, 

which are red in color; whorls slightly contracted at base and shouldered at the summit, which is 

rendered wavy by the ribs; suture quite prominent; the base of the last whorl is well rounded, 

inflated, and ornamented by nine subequally spaced spiral strice of a similar character to those of the 
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exposed portions of the whorl; aperture large, ovate, somewhat produced at the base; posterior 

angle acute; outer lip thin, joining the oblique, strongly revolute columella in a wide curve; the 

strongly reflexed columella and the decided rounding of the last whorl give the shell a subumbili- 

cated appearance; the peritreme is rendered almost complete by the strong callus which extends 
from the posterior angle of the aperture to the insertion of the columella; by transmitted light the 

interior of the outer lip appears beautifully marked by narrow, wavy, sometimes branching, spiral 

threads of red, laid on a ground of pale yellow, the middle one of which is the broadest, and marks 

the periphery. 
Dimensions.—Long. 7.2 mm.; diam. 1.9 mm. 

The type is from Scammon’s Lagoon, Lower California, and has twelve post- 

nuclear whorls. 
This species also occurs recent along the California coast, and has been found 

as a post-Pliocene fossil at San Diego. 

292. Turbonilla (Pyrgiscus) latifundia D. & B., sp. noy. 

Puate III, Fies. 5 anp 5a. 

Shell very broadly conic, milk-white; nuclear whorls two and one-half, with moderately 

elevated spire, extending a little beyond the outline of the first post-nuclear whorl on one side, about 

one-third immersed, their axis being at a right angle to the axis of the later whorls; post-nuclear 

whorls well rounded, each much broader at its base than the summit, ornamented by about fourteen 

strong, rounded, oblique, axial ribs and seven or eight deeply impressed, very prominent spiral 

lirations, extending across the intercostal spaces, which are about twice as wide as the ribs, and upon 

the sides of these, but they do not cross their summits; both ribs and intercostal spaces pass very 

feebly over the decidedly angulated periphery (this angulation is much more pronounced in young 

specimens than in the adult); the short base is marked by about seven continuous, somewhat wavy, 

subequally spaced, spiral lines, much weaker than the spiral sculpture on the exposed portion of the 

whorls; aperture subquadrate, posterior angle acute; outer lip thin, showing the external sculpture 

within by transmitted light; columella straight and revolute. 
Dimensions.—Long. 5.8 mm.; long. spir. 5.2 mm.; diam. 2 mm. 

The type is a post-Pliocene fossil from San Pedro, and has nine post- 

nuclear whorls. 
This species occurs also in the post-Pliocene deposits of Deadman Island. 

So far no recent representatives have been found. 

293. Turbonilla (Pyrgiscus) tenuicula Gould. 

Puate II, Fies. 7 AND 7a. 

Chemnitzia tenuicula GuD., Bost. Jour. Nat. Hist., Vol. VI, 1853, pp. 383, 384, Pl. XIV, fig. 15. 

Shell small, elongated, lanceolate, turreted, rather solid, shining, wax yellow, a little dusky 

below the suture; whorls ten, flat, slightly shouldered above, marked by about twenty direct, longi- 

tudinal folds, the summits of which are cut by numerous fine revolving strice, deeper in the interstices, 

which also extend over the base of the shell, though the folds terminate at the periphery, or are 

extended in delicate furrows; aperture narrow, ovate; lip sharp; revolving striz apparent within. 

Dimensions.—Length 7.5 mm.; diam. 1.3 mm. 

Found at Santa Barbara. 
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The above is the original description by Gould. Turbonilla (Pyrgiscus) 
tenuicula Gould is the most abundant and most variable species of all the west 
American forms, presenting many varieties or incipient species; to describe these 
would not aid science or the collector, but would only add to the confusion which 

this paper is intended to dispel. The following comprehensive description will 

embrace, we believe, all the forms coming under this name:— 

Shell slender to somewhat stubby and inflated, varying in color from milk-white to waxy 
yellow or to dark brown, variously banded or plain monocolored; nuclear whorls three, moderately 
large, planorboid, slightly slantingly immersed; post-nuclear whorls rounded to flattened, contracted 

at base and strongly shouldered at the summit, traversed by eighteen to twenty-eight strong axial 
ribs, which are excurved and usually somewhat thickened, and connected at their summits, which 

appear beaded; these ribs extend feebly over the rounded base of the last whorl; the entire shell is 

crossed by spiral lines, ten to sixteen or more of which appear on the exposed portion of the whorls, 

and more, closer placed, wavy ones on the base of the last whorl; the suture is deep, subchanneled 

and wavy; aperture ovate, produced at base; outer lip thin, meeting the oblique, slightly curved and 

revolute columella in a broad curve; a faint callus connects the posterior angle of the aperture with 

the insertion of the columella. 
Dimensions.—Long. 6.5 mm.; diam. I.g mm. 

The specimen figured is from the Todos Santos Bay, Lower California, and 

has nine post-nuclear whorls. One of the same number of whorls from San Pedro 
measures: long. 6.2 mm; diam. 1.7 mm. 

Recent specimens in our collection range from Monterey to Todos Santos 
Bay, Lower California. The species occurs also in the post-Pliocene beds at San 

Diego and San Pedro. 

294. Turbonilla (Pyrgiscus) crebrifilata Carpenter. 

Puate II, Fics. 6 anv 6a. 

Chemnitzia crebrifilata Cpr., Ann. Mag. Nat. Hist., 3d Ser., Vol. XV, 1865, p. 395. 

Shell milk white to waxy yellow to yellowish brown in color, and of similar shape to 
T. tenuicula Gld.; nuclear whorls three, helicoid, slantingly one-third immersed; extending a little 

beyond the outline of the spire on one side; post-nuclear whorls at first well rounded, later flattened, 

strongly shouldered at the summit and ornamented by eighteen to twenty-four very pronounced, acute 

and somewhat flexuous, irregularly slanting axial ribs, which are outcurved at the summit of the 

whorl and there held in union by a spiral thickening of the wavy shoulder; intercostal spaces moder- 
ately deep and very broad, at least double the width of the ribs, with a quite deep depression immedi- 

ately below the shoulder, which causes the summits of the whorls to appear crenulate, and 

ornamented by about eight to ten spiral striations of varied width and spacing; these striations 
frequently extend over the ribs and cause the intermediate ground to appear as raised ridges; suture 

deep and wavy; periphery and base of the Jast whorl well rounded, the axial ribs extending faintly 

over the base to the umbilical region; the base is marked by spiral striations similar to those of the 

exposed portion of the whorls, but here they are more wavy and adjacent; aperture ovate, rather 

large, acute posterior angle, and the base somewhat produced; outer lip thin, meeting the oblique, 

somewhat twisted and revolute columella in a gentle curve; a faint callus extends from the posterior 

angle of the aperture to the pillar. By transmitted light a broad, white, revolving band becomes 

apparent in the peripheral region of the aperture in dark-colored specimens. 

Dimensions.—Long. 5.4 mm.; diam. 1.6 mm. 
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The specimen figured has nine post-nuclear whorls. Fossil specimens from 
the post-Pliocene of California attained a much larger size than recent representa- 
tives of the species. A fragment of a specimen collected at San Diego, consisting 

of the last four whorls, has a diameter of 2.2 mm. 

295. Turbonilla (Pyrgiscus) subcuspidata Carpenter. 

PuateE II, Figs. 2 anv 2a. 

Chemnilzia subcuspidata Cpr., Proc. Cal. Acad. Sci., Vol. III, 1865, p. 220, No. 670. 

Shell stout, strong, somewhat inflated, whitish to waxy yellowish; nuclear whorls three, 

helicoid, of moderate size, slantingly one-fourth immersed, slightly extending beyond the general 
outline of the spire on one side; post-nuclear whorls well rounded, the last two somewhat flattened, 
contracted at base, outcurved and muricated at their summits, traversed by sixteen to twenty very 

strong, flexuose, more or less irregular axial ribs, which extend strongly upward and render the 

shoulder subcuspidate and very wavy; these ribs become enfeebled on the last whorl and almost 
obsolete on the base, extending only very feebly over the well rounded periphery to the umbilical 

region; intercostal spaces wider than the ribs, undulating, traversed by five to twelve deep spiral 

striations, which extend less prominently over the ribs and cause the whorls to appear as if they were 
wound by a series of overlapping bands of varied width; these bands vary in number and con- 
sequently in width, being fewer and most prominent on the earlier whorls, as are the ribs, later on 
becoming enfeebled; a very slight groove passes about the periphery of the last whorl and maps out 
the route for the suture; the spiral sculpture of the entire last whorl is very regular, there being about 
thirteen subequally spaced striae above the periphery and eighteen on the base; the sutures are very 
deep, subchanneled; aperture ovate; posterior angle acute; outer lip moderately thick, rather effuse 

at base, joining the oblique, somewhat reflexed columella in a gentle curve; a faint callus connects 
the posterior angle of the aperture with the insertion of the columella; by transmitted light a faint, 
light, revolving band becomes apparent in the peripheral region witnin the aperture. 

Dimensions.—Long. 6 mm.; diam. 2 mm. 

The specimen figured and described is Dr. Carpenter’s type; it has eight and 

one-half post-nuclear whorls, and comes from San Diego. Fossil specimens from the 
same locality are even more robust. One of seven post-nuclear whorls measures: 

long. 5.6 mm.; diam. 2.1mm. Found in the post-Pliocene deposits of San Pedro. 

Section Pyrgisculus Monterosato. 

Pyrgisculus MONTEROSATO, Conch. Medit., p. 88, 1884. Type, MJelania scalaris PHILIPPI. 

Turbonillas with strong axial ribs and lamellate spiral sculpture, having a decidedly sloping 

shoulder at the summit. 

296. Turbonilla (Pyrgisculus) laminata Carpenter. 

PuaTe II, Fies. 8 anv 8a. 

Dunkeria laminata Crr., Ann. Mag. Nat. Hist., 3rd Ser., Vol. XV, 1865, p. 396. 

Shell white to dark brown, plain or variously banded; nuclear whorls three, large, tumid, 

helicoid, slantingly slightly immersed; post-nuclear whorls well rounded, ornamented by twenty-two 
to twenty-eight strong axial folds, which pass feebly over the well-rounded periphery and base of the 
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last whorl to the umbilical region, and five very strong, broad, flat, subequally spaced spiral ridges, 
which give the spire a reticulated, pitted pattern; the portions between the ribs and the spiral folds 

appear as small, deep pits of a more or less circular outline, while the ribs appear thickened where 
they are crossed by the spiral bands; a sixth spiral band maps out the path for the shoulder of the 

succeeding whorl on the periphery of the basal whorl, while the base proper is marked by about 
eight spiral striations, which are strongest at the periphery and gradually weaken toward the 

umbilicus; the whorls are marked by a quite prominent sloping shoulder, which extends from the 

first revolving band to the summit; the suture is deep, subchanneled; aperture broadly ovate, some- 

what effuse, with the posterior angle acute; outer lip thin, crenulate by the spiral ridges, meeting the 

curved and revolute columella in a broad curve; a thin callus extends from the posterior angle of the 

aperture to the umbilical region. 
Dimensions.—Long. 6.8 mm.; diam. 2.2 mm. 

The specimen figured is from San Pedro, and has nine whorls. 
Post-Pliocene specimens from California are usually larger, though quite 

identical in every other respect. One of nine post-nuclear whorls measures: long. 
8.6 mm.; diam. 2.4mm. The smallest forms come from Lower California. One of 

eight post-nuclear whorls measures: long. 4.9 mm.; diam. 1.6 mm. 

Section Pyrgolampros Sacco. 

Pyrgolampros Sacco, I Moll. del Piedmonte e della Liguria, p. 85, 1892. Type, P. mioperplicatulus 

Sacco. 

Turbonillas with more or less weak axial ribs, which always almost disappear as they pass 

over the periphery and base of the last whorl, and many very fine, faint spiral striations; columella 

usually somewhat flexuous. 

297. Turbonilla (Pyrgolampros) lowei D. « B., sp. nov. 

PuateE I, Fias. 5 ann 5a. 

Shell of medium size, light golden brown; nuclear whorls three, small, helicoid, partly 

slantingly immersed; post-nuclear whorls very similar to those of 7: vancouverensis Baird, in out- 

line, moderately convex, strongly contracted at base and moderately so at the summit, bounded by a 

prominent suture. The early whorls increase less rapidly in diameter than the later ones, and are 

ornamented by more and weaker axial ribs than the later ones; these ribs slant toward the aperture; 

beginning with the sixth whorl the shell assumes a more robust character, the whorls become broader 

and are ornamented by twenty to twenty-two strong, somewhat flexuose, almost vertical axial ribs, 

which extend faintly over the angular periphery of the last whorl to the umbilical region; the entire 

shell is traversed by many very fine, very closely placed spiral striae; aperture subrhomboid, outer lip 

thin, produced and flaring at its junction with the twisted and revoluted columella. 

Dimensions.—Long. 7.2 mm.; diam. 2.2 mm. 

The type is from San Pedro, and has ten and one-half whorls. Specimens 
from the post-Pliocene of California are larger and more robust. One of ten normal 
whorls measures: long. 8.1 mm.; diam. 2.4 mm. Fossil specimens occur abundantly 

at San Pedro and San Diego. 
This species is named in honor of Mr. H. N. Lowe, of Long Beach, Califor- 

nia, to whom weare indebted for material bearing on our study of these difficult 

little shells. 
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[S. D.] Turbonilla (Pyrgolampros) lowei, var. pedroana D. & B., var. nov. 

PuaTE II, Fics. 3 anv 3a. 

Shell similar to 7: /owe?, both in general form and sculpture, but more robust, broader and 

less attenuate; nuclear whorls three, half immersed; post-nuclear whorls with ribs of more uniform 

size, not crowded and enfeebled on the early whorls as in 7: /owez; basal portion of the whorls of a 

darker color than the upper, causing the exposed portion of the whorls to appear banded above the 
suture; whorls faintly shouldered, otherwise as in 7: lowez. 

Dimensions.—Long. 7 mm.; diam. 2.3 mm. 

The type has nine post-nuclear whorls. Specimens from Victoria, B. C., are 
still broader. One of seven post-nuclear whorls measures: long. 5.5 mm.; diam. 
21mm. The northern specimens are also somewhat lighter in color. This variety 
is found living from Victoria, B. C., to San Diego, and occurs fossil in the post- 
Pliocene beds at San Diego. 

298. Turbonilla (Pyrgolampros) arnoldi D. & B., sp. nov. 

PratTEe I, Fic. 7. 

Shell whitish, robust, more or less inflated; nuclear whorls decollated; post-nuclear whorls 

flattened, somewhat contracted at base, and slightly outcurved at the summit, traversed by about 

twenty-two to twenty-eight more or less irregular axial ribs, slanting slightly toward the aperture, 

and which extend less prominently over the well-rounded periphery of the last whorl to the umbilical 
region; suture deep, subchanneled, somewhat undulate; the entire surface of the whorls is covered 

with fine, very closely placed, wavy, spiral striations; last whorl somewhat produced; aperture large, 

subovate, with a thin outer lip, which is decidedly effuse at base, and meets the somewhat oblique and 

revolute columella in a broad curve. 

Dimensions.—Long. 7.6 mm.; diam. 2.3 mm. 

The specimen figured has eight post-nuclear whorls. 
This species so far has only been reported from the post-Pliocene deposits 

of Deadman Island. It is named in honor of Mr. Ralph Arnold, of Pasadena, 

California. 

299. Turbonilla (Pyrgolampros) gibbosa Carpenter. 

PiateE I, Fics. 2 anp 2a. 

Chemnitzia gibbosa Cpr., Cat. Maz. Shells, p. 430, No. 525, 1857. 

Shell inflated, robust, broad and stumpy, of light, fulvous coloration; nuclear whorls deeply 
immersed, very slightly exposed at the tip, their axis apparently being at a right angle to the axis of 

the later whorls; post-nuclear whorls flattened, somewhat contracted at the periphery and rounded 

at the summit, traversed by about sixteen to twenty-four broad, coarse, irregularly slanting axial 

ribs, which extend over the inflated periphery of the last whorl to the umbilical region, appearing less 

prominent on the base; the entire surface of the shell is covered by very minute, close, spiral 

striation; suture subchanneled and wavy; aperture ovate, outer lip thin, joining the twisted and 

revolute columella in a broad curve. 
Dimensions.—Long. 5.6 mm.; diam. 2.1 mm. 

The specimen figured has seven post-nuclear whorls. 
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This is certainly the most unattractive member of the genus. Dr. Carpenter 

described it asa recent form in his Catalogue of Mazatlan Shells. We have a single 

recent specimen from Monterey. It appears to be more abundant in the post- 

Pliocene deposits of Deadman Island. 

300. Turbonilla (Pyrgolampros) adleri D. & B., sp. nov. 

Pirate I, Fic. 9. 

Whorls decidedly flattened, contracted at the periphery and shouldered at the summit; 

axial ribs only faintly indicated near the summit of the whorls by distant, shallow, impressed lines, 

which mark their lateral margins; the entire shell is traversed by faint, closely placed, wavy, spiral 

striations; suture quite deep, subchanneled; periphery of the last whorl rounded; aperture sub- 

rhomboidal, posterior angle obtuse; columella reflexed, strongly twisted, giving it the appearance of 

being provided with a broad, rounded fold; a faint callus connects the columella with the posterior 
angle of the aperture. 

Dimensions.—Long. 9.3 mm.; diam. 3.2 mm. 

Only two fragments of this specimen have so far come to our notice; both are 

from the post-Pliocene deposits of Deadman Island. 

The type consists of the last six post-nuclear whorls. It may, however, have 
had eleven whorls normally. 

Genus Pyramidella Lamarck. 

Shell turriculated, spire elevated, axially ribbed; columella with three anterior plications; 

outer lip sharp, sometimes plicate within. 

Pyramidella plicata Lamarck is a characteristic species. 

301. Pyramidella conica Adams, var. variegata Carpenter. 

Obeliscus variegata CpR., Brit. Assn. Rept., 1863, p. 658; Ann. Mag. Nat. Hist., 3rd Ser., Vol. XIV, 
1864, p. 46. KErEp, West Coast Shells, p. 54, fig. 35, 1892. 

Pyramidella conica Aps., var. variegata CPR., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 

1892, p. 208. 

Shell small, elongate-conical; spire elevated; apex acute; whorls ten, flat, smooth; suture 

distinct; aperture subovate; outer lip thin; columella truncated, with three plications. 
Dimensions —Long. 13 mm.; lat. 3.6 mm.; defl. 20 degrees. 

tare in upper San Pedro series of San Pedro; one specimen. This species 

was omitted from the text prepared by Dall and Bartsch. In examining some 
Turbonillas in the collection of Mr. Henry Hemphill the writer found one of this 

species labeled “Vurbonilla mexicana Dall and Bartsch.” This name is the one 
under which it probably should appear, but not having an opportunity to consult 

Dr. Dall on the subject, this note is appended. 

Living.—San Diego; Lower California (Carpenter). 

Pleistocene-—San Pedro (Arnold). 
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Genus Odostomia Fleming. 

Odostomia FLEMING, Edinburgh Encyclopedia, Vol. VII, Pt. I, p. 76, 1817 ? (ex parte). 

Type, Odostomia plicata Mont. 

Shell with sinistral nucleus, subglobose to broadly conic; spire rarely elevated as in Zur- 

éonilla; sculpture varying in the different sections from plain ( Odostomia, s. s.) to highly ornamented 

(Chrysallida); columella provided with a single fold, which is rarely obsolete. 

Animal as in 7urbonilla. The species of this genus are distributed in all seas. 
The original description of this genus included chiefly small land shells, with dentate 

apertures, but also a few marine species. The land shells had already received 

names, so the marine species were left to carry Fleming’s name, a fact recognized 
by him in later publications. The rarity of the original edition of the Edinburgh 

Eneyelopedia has made it very difficult to ascertain the facts in regard to this genus, 
and the true date of its publication, but we believe the facts to be now established as 
above stated. The species cited in the original publication are O. interstincta, 

O. unidentata, O. plicata, O. sandvicensis and O. insculpta. 

Section Odostomia Fleming, s. s. 

Odostomia FLEMING, Edinburgh Encyclopedia, Vol. VII, Pt. I, p. 76, 1817 (ex parte). 

Type, Odostomia plicata Monr. . 

Odostomias of more or less conical outline, devoid of allsculpture, except incremental lines, 

and having a more or less prominent columellar fold. 

302. Odostomia tenuis Carpenter. 

Puate I, Fic. 14. 

Odostomia tenuis Cpr., Cat. Maz. Shells, p. 412, 1856. 

Shell slender, conic, umbilicated, dingy white; nuclear whorls small, immersed; post-nuclear 

whorls very slightly convex, almost flattened, scarcely contracted at base, and hardly shouldered; 

suture not very prominent, hardly channeled; base and periphery of the last whorl well rounded; 

aperture quite large, ovoid, posterior angle acute, outer lip somewhat contracted at its middle; colu- 

mella very flexuous, slender and revolute; parietal wall covered by a faint callus; columellar fold 

strong opposite the umbilical chink. 
Dimensions.—Long. 5.7 mm.; diam. 2.6 mm. 

The specimen figured is from Santa Rosa Island, California, and has seven 

post-nuclear whorls. 
The species appears to range in the recent state from Washington to Cali- 

fornia, and has been found in the post-Pliocene deposits of San Diego, San Pedro, 

and Ventura. 

Section Hvalea A. Adams. 

Evalea A. Apams, Ann. Mag. Nat. Hist., 3d Ser., Vol. VI, 1860, p. 22. Type, Odostomia ( Evalea) 

elegans A. ADAMS. 
Ondina De Fo-tn, Fonds de la Mer, p. 214, 1870. Type, Ondina sulcata DE FoLin, 1. c. 

Odostomias without axial sculpture, having spiral striation or liration. 

(36) March 31, 1903. 



2982 CALIFORNIA ACADEMY OF SCIENCES. 

[S. D.] Odostomia (Evalea) stearnsii D. ¢ B., sp. noy. 

PEATE HIG. 

Shell regularly elongate-conic, turreted, subumbilicated, milk white; nuclear whorls small, 

slantingly immersed; post-nuclear whorls rounded, somewhat contracted at base and strongly shoul- 

dered at the summit; suture profound, channeled; last whorl rather inflated; aperture large, pyriform, 

posterior angle obtuse, outer lip slightly contracted at the middle; columella decidedly oblique, flex- 

uous and reflexed, the narrow parietal wall being covered by a faint callus; a weak columellar fold 

appears opposite the umbilical chink; the entire shell is ornamented with very fine spiral striation. 

Dimensions.—Long. 5.2 mm.; diam. 2.2 mm. 

The type has eight post-nuclear whorls, and is from the post-Pliocene of San 
Diego, which is the only locality, so far, from which this species has been reported. 

303. Odostomia (Evalea) gouldii Carpenter. 

PLATE I, Bie. 15. 

Odostomia (? var.) gouldii Cpr., Ann. Mag. Nat. Hist., 3rd Ser., Vol. XV, 1865, p. 30. 

Shell solid, inflated, shining, subdiaphanous to milk-white; nuclear whorls obliquely im- 

mersed; post-nuclear whorls rounded, not contracted at base, and but very feebly shouldered at the 

summits; base and periphery of the last whorl well rounded; aperture large, ovoid, posterior angle 

acute; outer lip well rounded, its anterior margin somewhat effuse at the junction with the twisted, 

reflexed and appressed columella; columellar fold very prominent a little anterior to the upper end 

of the columella; the entire shell is very feebly and closely spirally striated. 
Dimensions.—Long. 5 mm.; diam. 2.8 mm. 

The specimen figured has six post-nuclear whorls, and comes from Monterey. 

The species ranges recent from Alaska to San Diego, Cal., occurring as a post- 
Pliocene fossil in the last-named place, and also at San Pedro and Ventura. 

Section Amaura Moller. 

Amaura MOLLER, Index Moll. Greenl., p. 7, 1842. Type, A. candida MOLLER, 1. c. 

Odostomias of extremely large size, inflated, very heavy, usually devoid of all sculpture, 
sometimes very minutely spirally striated. 

This genus was supposed to be naticoid, but an examination of the authentic 
specimens shows its relations to be with the Pyramidellide. The account of the 
animal in Fischer’s Manual appears to have been taken from a true naticoid, perhaps 
Amauropsis, which Fischer wrongly includes as a section under Amaura; but this 

account does not agree with Mdller’s original diagnosis, nor with the characters of 
Amaura, as determined from specimens collected in Greenland by Moller, which 
show, when the back of the shell is ground away, the plait invisible from in front of 

the aperture. 
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[S. D.] Odostomia (Amaura) pupiformis Carpenter. 

Pruate I, Fie. 13. 

Odostomia satura var. pupiformis Cpr., Ann. Mag. Nat. Hist., 3rd Ser., Vol. XV, 1865, p. 30. 

Shell broadly conic, umbilicated, rather thin, white, shining, of rather rough exterior; 

nuclear whorls immersed; post-nuclear whorls somewhat rounded and shouldered at the summit; 

suture deep and channeled; base and periphery of the last whorl decidedly rounded; aperture large, 
broadly ovate; posterior angle acute; outer lip somewhat effuse in its anterior margin; columella 

thin and flexuose, provided with a prominent oblique fold a little anterior to the umbilicus; a weak 

callus covers the parietal wall. 

Dimensions —Long. 6.4 mm.; diam. 3.3 mm. 

The type was collected at Neeah Bay, Washington, and has six post-nuclear 

whorls. The strong umbilication and the light weight of the shell enable one to 
distinguish it quite readily from all the other forms of this section. The species 
ranges recent from Alaska to San Diego. Fossil specimens have been found in the 

post-Pliocene beds of San Diego. 

304. Odostomia (Amaura) nuciformis, var. avellana Carpenter. 

PriateE I, Fie. 11. 

Odostomia (? var.) avellana Cpr., Ann. Mag. Nat. Hist., 3rd Ser., Vol. XV,-1865, p. 3o. 

Shell large, stout and inflated, white; nuclear whorls small, immersed; post-nuclear whorls 

somewhat rounded, rather broad, marked only by thin lines of growth; sutures quite prominent, sub- 
channeled; base and periphery of the last whorl well rounded; aperture large, subovate; posterior 
angle obtuse; outer lip somewhat contracted, while the anterior margin is somewhat effuse; columella 

short and flexuose, provided with a strong, broad fold just anterior to the umbilical chink; a strong 

callus extends from the posterior angle of the aperture to the base of the columella and renders the 

peritreme almost continuous. 

Dimensions.—Long. 9.1 mm.; diam. 4.4 mm. 

This is one of the large West Coast Odostomias, and ranges in the recent state 

from Alaska to San Pedro. The specimen figured is from Neeah Bay, Washington, 

the type locality. It has six post-nuclear whorls. 
Fossil forms occur in the post-Pliocene deposits of Deadman Island, and also 

at Ventura. 
O. avellana differs from true O. nuciformis in haying the spire much more 

elongated; it is therefore less pudgy than that form. 

Section Chrysallida Carpenter. 

Chrysallida Cpr., Cat. Maz. Shells, p. 416, 1857. Type, Chrysallida communis C. B. ADAMS. 

Odostomias having strong axial ribs, crossed by equally strong spiral sculpture, which renders 

the spire nodulose; the axial ribs pass only faintly over the base, while the spiral sculpture remains 

quite prominent. 
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[S. D.] Odostomia (Chrysallida) diegensis D. ¢ B., sp. nov. 

PriateE I, Fic. 8. 

Shell elongate-conic, dingy white; nuclear whorls decollated; post-nuclear whorls flattened, 

contracted at base and strongly shouldered at the summit; suture undulate, profoundly channeled; 

about seventeen very strong, rounded, axial ribs cross the third and fourth, and twenty-two the 
penultimate whorl; these ribs pass faintly over the well-rounded periphery of the last whorl to the 

umbilical region; the first five whorls are encircled by four strong, spiral ridges, while the penultimate 

shows an additional one; these ridges are not quite as broad as the axial ribs, but extend prominently 

over them and the intercostal spaces; base ornamented by about ten spiral ridges of weaker char- 
acter than those of the spire, and by the faint extensions of the axial ribs; aperture suboval, decidedly 
produced and flaring at the junction of the outer lip with the columella (outer lip fractured in all 

our specimens); columella somewhat twisted and reflexed, a bit being broken away at the umbilical 

region in the type, disclosing a small umbilical chink which is opposite to the strong columellar fold; 
a heavy callus connects the posterior angle of the aperture with the columella. 

Dimensions.—Long. 4 mm.; diam. 1.6 mm. 

The seven specimens of this species in our collection all come from the post- 
Pliocene deposits at San Diego. The type has seven post-nuclear whorls. 

Section Oscilla A. Adams. 

Oscilla A. ADAMS, Proc. Zool. Soc., 1867, p. 310. Type, Odostomia (Evalea) lirata A. AD. 

Odostomias having strong spiral ribs, the spaces between which are ornamented by numer- 

ous fine, raised, axial threads. 

[S. D.] Odostomia (Oscilla) equisculpta Carpenter. 

PuaTeE I, Fics. 3 anp 3a. 

Odostomia (Evalea) equisculpta Cpr., Ann. Mag. Nat. Hist., 3d Ser., Vol. XIV, 1864, pp. 46, 47. 

Shell small, quite solid, elongate-ovate, subdiaphanous to white; nuclear whorls three, 

obliquely one-third immersed; post-nuclear whorls rounded, separated by a prominent suture and 

ornamented by about five fairly strong and rounded, subequally spaced spiral ridges on the second, 

and six above the periphery on the penultimate whorl; the base of the last whorl is similarly sculp- 

tured, the striations becoming fainter near the columella; the depressed spaces between the revolving 

ridges are beautifully, closely crossed by fine axial riblets; periphery of the last whorl well rounded; 

aperture large and effuse at base, posterior angle acute, outer lip thin, somewhat arcuate; columella 

stout, provided with a small fold near the umbilical chink; a faint callus unites the posterior angle of 

the aperture with the upper end of the columella; the external sculpture is apparent within the aper- 

ture by transmitted light. 
Dimensions.—Long. 2 mm.; diam. 1.2 mm. 

The specimen here described and figured is Dr. Carpenter’s type. It was 

collected at Cape St. Lucas, Lower California. 
This species occurs quite abundantly as a recent form, ranging from San 

Pedro, California, to Cape St. Lucas. It is also found in the post-Pliocene deposits 

of San Diego. 

The type isan immature specimen. One specimen comprising seven post- 

nuclear whorls measures: long. 5mm.; diam. 1.8 mm. 
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[S. D.] Odostomia (Oscilla) grammatospira D. & B., sp. nov. 

Prats I, Fires. 6 ann 6a. 

Shell elongate-conic, subdiaphanous to milk white; nuclear whorls three, one-half obliquely 
immersed; post-nuclear whorls flattened, traversed by four very strong, flattened, decidedly raised 

spiral ridges, which are separated by furrows of about the same width; the sutures being marked 
by a little wider groove than those between the spiral ridges; the spiral depressions are very finely 

and closely axially ribbed; the base of the last whorl is ornamented by similar sculpture, but of a 
weaker character, the spiral ridges diminish gradually in size and at the same time approach each 

other more closely, vanishing altogether on the extreme base; aperture subrhombic, posterior angle 

acute, outer lip thin, arcuate, very much produced and flaring at the junction with the pillar; colu- 

mella stout, reflexed, provided with a prominent fold at its insertion. 

Dimensions.—Long. 5.3 mm.; diam, 2.1 mm. 

The type has eight post-nuclear whorls. It was collected at Cape St. Lucas, 
Lower California. Two fossil specimens in our collection from the post-Pliocene 

beds of San Diego are referable to this species. 

Subgenus Ivara D. & B. (mss.) 

Odostomias characterized by the spiral striation and tabulated whorls. 

305. Odostomia (Ivara) terricula (Carpenter) D. & B. 

Puate IV, Fie, 14. 

Tvara terricula Cpr. (mss.), D. & B., 1gor. 

Shell minute, ovate, thin; spire elevated; apex acute; whorls five, convex, shouldered above; 

surface sculptured by fine, spiral ridges and obsolete transverse ribs, more prominent near top of 

whorls; suture deeply impressed; body-whorl over half length of shell; shouldered above, evenly 
convex below; aperture truncated above, evenly rounded below; outer lip thin, extending around and 

up on columella, forming a small columellar plication. 
Dimensions.—Long. 4 mm.; lat. 1.8 mm.; body-whorl 2.6 mm.; aperture 1.5 mm. 

This delicate little shell is easily recognized by its shouldered whorls and 

delicate spiral sculpture. Specimen identified by Dr. Dall; but the species omitted 
from the text prepared by Dall and Bartsch. 

Rare in lower San Pedro series of Deadman Island. One specimen, which is 

figured, and is now in the collection of Delos Arnold. 

Living.—Mexican Coast (Dall). - 

Pleistocene—San Pedro (Arnold). 

Superfamily TAZSNIOGLOSSA. 

Family LXV. TRITONID@. 

Genus Tritonium Link. 

Shell oblong; spire prominent; whorls with a few remote and non-continuous varices; colu- 

mella rough or smooth; canal recurved, short or long; outer lip internally crenated or denticulated. 

Tritonium variegatus Lam. is a characteristic species. 
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306. Tritonium gibbosus Broderip. 

Triton gibbosus BRoD., Proc. Zool. Soc., 1833, p- 7, Pl. VII. Kuster, Conch. Cab., p. 69, fig. 7. 

Tryon, Man. Conch., Vol. III, p. 23, Pl. XII, fig. 103, 1881. Cooper, Bull. No. 4, 

Cal. St. Min. Bureau, Part III, 1894, p. 32. 

Shell small, subfusiform; whorls five, subtriangular, strongly angulated, giving tabular 

appearance to the upper part of whorls; prominent rounded, nodose varices at about every two- 

thirds of a revolution, with two or three nodes onangle of whorl in intervening spaces; suture reaching 

nearly to columella, giving a staircase appearance to the spire; surface ornamented with small, 

revolving ridges made rugose by incremental lines; aperture subcircular; outer lip slightly corru- 
gated internally; inner lip smooth, incrusted; canal long, narrow, curved slightly back; umbilicus 

subperforate. 
Dimensions. —Long. 41 mm.; lat. 22 mm.; body-whorl 28 mm.; aperture 10 mm.; canal 

11 mm.; defl. 56 degrees. 

A unique shell, the only one of its genus so far recorded as occuring fossil in 

California. 
Rare in upper San Pedro series of San Pedro; one specimen found. Dr. 

Dall also reports one found in the bay at this place, which he thinks is a fossil that 

had been weathered out of the Pleistocene beds. 

Living.—West tropical America; Panama (Cooper). 

Pleistocene.-—San Pedro (Dall; Arnold). 

Subgenus Priene H. & A. Adams. 

Shell ventricose, thin, cancellated or plicated; canal short; operculum with apical 

initial point. 

307. Tritonium (Priene) oregonensis Redjield. 

Priate VI, Fie. 1. 

Triton oregonense REpDF., Ann. N. Y. Lyc., Vol. IV, 1846, p. 165, Pl. XI, figs. 2a, 26. GLD., 

Wilkes’ Expl. Exped., Vol. XII, p. 241, 1852. 

Fusus oregonensis REDF., REEVE, Icon. Conch., No. 61, figs. 61a-6, 1848. 

Triton (Priene) oregonensis REDF., CPR., Brit. Assn. Rept., 1863, p. 661. 

Tritonium (Priene) oregonensis REDF., GABB, Pal. Cal. Vol. II, p. 73, 1869. 

Tritonium oregonense REDF., DALL, Proc. U. S. Nat. Mus., Vol. IX, 1887, p. 212. 

Priene oregonensis REDF., COOPER, 7th Ann. Rept. Cal. St. Min., 1888, p. 261. KEEP, West Coast 

Shells, p. 44, 1892. 

Priene cancellatus Lam. (fide Tryon, Man. Conch., Vol. III, p. 34, Pl. XVI, figs. 164-167; 

Pl. XVII, figs. 170-172, 1881) (pars). 

Shell large, fusiform; spire elevated; apex blunt; whorls eight to ten, convex; nuclear 

whorls smooth, except for obsolete spiral striations; cancellated sculpture of nearly equally promi- 

nent spiral and transverse rounded ridges; suture deeply impressed; discontinuous rounded varices 

at every half to two-thirds revolution on upper whorls; aperture subovate; outer lip not thickened, 

slightly effuse on adult shells; canal long, narrow, recurved; inner lip incrusted; columella slightly 

twisted; umbilicus obsolete. 

Dimensions.—Long. 103 mm.; lat. 48.5 mm.; body-whorl 71 mm.; aperture 31 mm.; canal 

21 mm.; defl. 47 degrees. 
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Young shells look much like certain species of 7riton on account of varices. 
Common in the Pliocene of Deadman Island; rarer in the lower San Pedro series at 

Deadman Island, and only oceasionally found in the upper San Pedro series at 
Deadman Island, San Pedro, and Crawfish George’s. The specimen figured is from 

the Pliocene of Deadman Island, and is now in the collection of Delos Arnold. 

Living.—Straits of Fuca to Monterey; Japan (Cooper): dredged off San 
Diego (Raymond): Kodiak Island (Snodgrass). 

Pleistocene—Santa Barbara; San Pedro (Cooper): San Pedro (Arnold). 

Pliocene.—San Pedro (Arnold). 

Genus Ranella Lamarck. 

Shell ovate or oblong, compressed, with two rows of continuous varices, one on each side; 

aperture oval; columella arcuated and ridged, or crenulated; canal short, recurved; outer lip 

crenated. 

Ranella spinosa Lam. is a characteristic species. 

308. Ranella californica Hinds. 

Ranella californica Hps., Ann. Nat. Hist., Vol. II, 1843, p. 255; Voyage Sulphur, p. 12, Pl. I, 

figs. 3 and 5, 1844. Cpr., Brit. Assn. Rept., 1863, p. 661. TRyoN, Man. Conch., 

Vol. III, p. 40, Pl. XXI, fig. 32; Pl. XXII, fig. 42, 1881. Gass, Pal. Cal., Vol. II, p. 73, 

1869. KereEp, West Coast Shells, p. 44, fig. 24, 1892. WILLIAMSON, Proc. U.S. Nat. 

Mus., Vol. XV, 1892, p. 2II. 

Shell large, broadly fusiform; spire elevated, about one-half length of aperture; whorls five, 
convex, each with two prominent, rounded, rather reflexed varices, each set forming a continuous 

varix from apex to base; between varices are one or two prominent rows of rounded nodes, each 

row having from one to four, and numerous rugose revolving ridges of varying prominence; suture 

deeply impressed, distinct; aperture subovate; outer lip thickened, ridged, denticulated; inner lip 

incrusted, the spirai ornamentation sometimes showing through the incrustation; columella curved, 

flattened, widened; canal short. 

Dimensions —Long. 90 mm.; lat. 67 mm.; body-whorl 70 mm.; aperture, including canal, 

53 mm.; defi. 76 degrees. 

This shell is easily distinguishable by its size and general solid appearance. 
Rare in the upper San Pedro series of San Pedro; three perfect specimens found; 
one fine specimen from the upper San Pedro series of Los Cerritos; also found at 
Deadman Island and Crawfish George’s in the same horizon. Found in the Pleis- 

tocene at Pacific Beach, San Diego. 

Living.—Santa Barbara to Lower California (Carpenter). 

Pleistocene.—Santa Barbara; San Pedro (Gabb): San Pedro; San Diego 

(Arnold). 

Pliocene.—Kirker’s Pass. 
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Family LXVI. CYPRAHIDA. 

Genus Cyprea Linné. 

Shell ventricose, convolute, covered with shiny enamel; spire concealed; aperture long and 

narrow, with a short canal at each end; inner lip crenulated; outer lip inflected and crenulated. 

Cyprea argus Linn. is a characteristic species. 

309. Cyprea spadicea Gray. 

CGyprea spadicea Swainson, Tillock’s Phil. Mag., Vol. LXI, 1823, p. 376; Exotic Conchology, 

Pl. CLXXXII. Tryon, Man. Conch., Vol. VII, p. 182, Pl. XIII, fig. 78, 1885. 

Cyprea spadicea Gray, Monog. Cypreidea, Zool. Jour., London, Vol. I, 1824, p- 71. DAtt, 

Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 207. 

Luponia spadicea GRAY, CpR., Brit. Assn. Rept., 1863, p. 657. KEEP, West Coast Shells, p. 59, 

fig. 43, 1892. 

Luponia spadicea SwAin., Gass, Pal. Cal., Vol. II, p. 78, 1869. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p. 247. 

Shell of medium size, pyriform, ventricose, convolute; spire concealed; surface covered 

with shining reddish brown enamel in living shell (in the fossil obtained at San Pedro this is worn 

and subdued); aperture long and narrow, with a short canal at each end, the anterior canal being the 

longer; outer lip inflected and crenulated; inner lip crenulated. 

Dimensions.—Long. 50 mm.; lat. 33 mm.; altitude, when lying aperture down, 25 mm. 

Specimen identified by Dr. Dall. 
One specimen from the upper San Pedro series of Deadman Island found by 

Mrs. Oldroyd, and one from the upper San Pedro series at the lumber yard, San 

Pedro, found by Delos Arnold. 

Living —Santa Barbara to San Diego and Lower California (Cooper). 

Santa Barbara Island (Cooper): San Pedro (Oldroyd; Arnold). Pleistocene. 

Genus Trivia Gray. 

Small shells with striae extending over the back, where they are frequently interrupted by an 

impressed dorsal sulcus. 

Trivia quadripunctata Gray is a characteristic species. 

310. Trivia californica Gray. 

Trivia californica Gray, Cpr., Brit. Assn. Rept., 1863, p. 657. KEEP, West Coast Shells, p. 60, 

figs. 44, a, 6, 1892. WILLIAMSON, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 207. 

Shell small, semiglobular; convex surface crossed by eight or nine transverse ridges, which 

are interrupted on the center of the shell by a slight depression running longitudinally; sloping 

surface of ends ornamented with several ridges that radiate from the ends of the dorsal depression; 

aperture narrow, curved; outer and inner lip denticulated by elongated, sharp teeth, the continua- 

tions of the transverse ridges. 
Dimensions.—Long. 8 mm.; lat. 6.5 mm.; alt. 5 mm. 
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Only a few specimens found in the upper San Pedro series of San Pedro. 

Living—Santa Barbara to Lower California (Carpenter). 

Pleistocene.—San Pedro (Arnold). 

giz. Trivia solandri Gray. 

Trivia solandri GRAY, Cpr., Brit. Assn. Rept., 1863, p. 657. KEEP, West Coast Shells, p. 60, 1892. 

WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 207. 

Shell, small, ventricose, convolute; spire concealed; about thirteen elevated lines cross the 

back of the shell; these lines are interrupted in the middle of the shell by an impressed median 
sulcus, along the sides of which the transverse lines end in rounded nodes; the sulcus does not 

extend to either end of the shell; aperture long and narrow, with a canal at each end; inner lip 

crenulated; outer lip inflected and crenulated. 
Dimensions.—Long. 12.5 mm.; lat. 9.5 mm.; height, when lying on aperture, 7 mm. 

This species is distinguishable from 7. californica by its much larger size, 

coarser sculpture and impressed median sulcus. 
One specimen from the lower San Pedro series of Deadman Island. 

Living.—Santa Barbara to Panama (Carpenter). 

Pleistocene—San Pedro (Arnold). 

Genus Erato Risso. 

Shell obovate, polished; spire short, conical, distinct; aperture linear; outer lip without 

varix, but thickened toward the middle, and denticulated within; columella with distinct plates at 

the forepart. 

Erato levis Donoy. is a characteristic species. 

312. Erato columbella Menke. 

Erato columbella MKr., Zeit. Mal., p. 183, No. 26, 1847. Cpr., Brit. Assn. Rept., 1863, p. 657. 

Tryon, Man. Conch., Vol. V, p. ro, Pl. IV, fig. 8, 1883. KEEP, West Coast Shells, 

p. 61, fig. 46, 1892. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 240. WILLIAM- 

son, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 207. 

Shell small, pyriform; spire only slightly elevated; whorls four, nearly flat, except body- 

whorl, which is ventricose and pyriform, and comprises most of the shell; surface smooth; suture 

distinct; aperture long, narrow, curved around body-whorl; outer lip finely dentate within, 

Dimensions.—Long. 7 mm.; lat. 4 mm.; body-whorl 6.5 mm.; aperture 6 mm. 

One specimen from upper San Pedro series of San Pedro. 

Living.—Monterey to San Diego; Mazatlan (Cooper). 

Pleistocene.—Santa Barbara (Cooper): San Pedro (Arnold). 
(37) April 25, 1903. 
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Family LXVII. TRIFORIDA. 

Genus Triforis Deshayes. 

Shell sinistral, sculptured, granular; whorls numerous, terminating below in a small aper- 

ture, with tubular anterior canal; opposite this canal is sometimes a second one upon a varix, 

marking the position of a former aperture. 

Triforis perversus Linn. is a characteristic species. 

313. Triforis adversa Montagu. 

Triforis adversa Mont., Test. Brit., p. 271, 1803. CpR., Brit. Assn. Rept., 1863, p. 660. TRYON, 
Man. Conch., Vol. IX, p. 187, Pl. XX XIX, fig. 51, 1887. KEEP, West Coast Shells, 

p- 47, 1892. 

Shell sinistral, with cancellated sculpture, caused by three spiral and numerous equally as 

prominent transverse ridges; resembles Bittium rugatum somewhat in sculpture. 

One imperfect specimen from lower San Pedro series at Deadman Island 

collected by Mrs. Oldroyd. 

Living.—Vancouver to Santa Barbara Island (Carpenter). 

Pleistocene—San Pedro (Oldroyd). 

Superfamily CERITHIACEA. 

Family LXVIII. CERITHIOPSIDA. 

Genus Seila A. Adams. 

Shell spiral, elongated, many whorled, frequently varicose; aperture channeled in front, 

with a less distinct canal posteriorly; outer lip not reflected; nuclear whorls sinistral; trans- 

versely lirate. 

314. Seila assimilata C. B. Adams. 

Puate IV, Fic. 8. 

Cerithiopsis assimilata C. B. Ap., Maz. Cat., No. 563, 1852. CpR., Brit. Assn. Rept., 1863, p. 660. 

Tryon, Man. Conch., Vol. IX, p. 174, Pl. XXXVI, fig. 59, 1887. Cooper, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 232. KrrEp, West Coast Shells, p. 48, 1892. 

Shell small, thin, turreted; nuclear whorls sinistral; whorls ten, ornamented with three 

prominent, sharp, equal, equidistant, raised spiral lines; interspaces between ridges crossed by 

numerous fine lirulz; suture indistinct, not distinguishable on upper portion of spire; base truncated 

abruptly, flat; aperture subquadrate; outer lip thin, not effuse; inner lip simple; columella recurved; 

canal short. 

Dimensions.—Long. 10 mm.; lat. 3.8 mm.; body-whorl 3.8 mm.; aperture 2.1 mm.; defl. 

24 degrees. 

Resembles the Bittiums, but is distinguishable by the strong spiral lines. 

Specimen identified by Dr. Dall. Rare in lower San Pedro series at San Pedro. 
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The specimen figured was obtained from the lower San Pedro series at San 

Pedro, and is now in the private collection of Delos Arnold. 

Living—Monterey to Panama (Cooper): Catalina Island, 20 fathoms 
(Arnold, 1901). 

Pleistocene. San Pedro (Oldroyd; Arnold): San Diego (Cooper). 

Family LXIX. CERITHIID. 

Genus Bittium Leach. 

Shell elevated, with numerous granular whorls and irregular varices; anterior canal short, 
not recurved; inner lip simple; outer lip not reflected, usually with an exterior rib. 

Bittium reticulatum Da Costa is a characteristic species. 

315. Bittium asperum (Gabb. 

Turbonilla aspera Gasp, Proc. Phil. Acad. Nat. Sci., 1861, p. 368. 

Bittium asperum Gass, Cper., Ann. & Mag. Nat. Hist., 3rd Ser., Vol. XVII, 1866, p. 276. Gasp, 

Pal. Cal., Vol. II, p. 72, Pl. II, fig. 20, 1869. Tryon, Man. Conch., Vol. IX, p. 153, 

Pl. XXX, fig. 7, 1887. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 230. 

Bittium asperum Cpr., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 205. 

Shell small, slender, turreted; apex elevated, acute; whorls nine to ten, nearly flat on 

posterior portion, with prominent angulation anteriorly; sculpture consists of three spiral ridges, 

crossed by sixteen to eighteen much more prominent ridges; suture deep, distinct; aperture semi- 
elliptical, with prominent basal emargination instead of a canal; lip thin, inner side crenulated; body- 

whorl angulated, base slightly sculptured spirally. 

Dimensions —Long. 10.5 mm.; lat. 31 mm.; aperture 2.5 mm. x 1.5 mm.; defl. 22 degrees. 

This species may be distinguished by the relative prominence of its trans- 
verse sculpture. Specimens identified by Dr. Dall 

Common in the Pliocene at Deadman Island and Timm’s Point; rare in the 

lower San Pedro series of Deadman Island, and found only occasionally in the upper 

San Pedro series of Crawfish George’s and San Pedro. Found in the Pleistocene at 
bath-house, Santa Barbara; at Barlow’s ranch, Ventura; and at Pacific Beach, 

San Diego. 

Living.—Santa Barbara to Catalina Island (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; Ventura; 
Santa Barbara; San Diego (Arnold). 

Pliocene.—San Diego well (Dall): San Pedro (Arnold). 

316. Bittium californicum Dall & Bartsch. 

PuatE IV, Fia. 4. 

Bittium (Elachista) californicum DAL & Bartscu, Nautilus, Sept., rgo1, p. 58. 

Shell, small, thin, white, turreted; spire elevated, mammilliform apex; whorls eight, convex, 

slightly more angular on anterior portion of whorl; whorls crossed by twelve or thirteen prominent, 
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rounded, equal, equidistant ridges; spiral sculpture hardly visible; suture deeply impressed, distinct; 

aperture subrotund; outer lip thin, smooth; columella smooth; body-whorl angulated at the base; 

base shows spiral lines. 
Dimensions —Long. 6 mm.; lat. 2.2 mm.; body-whorl 2.5 mm.; aperture 1 mm.; defl. 

24 degrees. : 

This species, with the possible exception of B. williamsoni, is the smallest of 
the Pleistocene Bittiums of this locality, and is easily distinguishable by its size and 
the faintness of its spiral sculpture. » Several specimens show a slightly less deflection 

than the one figured. Specimen identified by Dr. Dall. 
Rare in the lower San Pedro series at San Pedro. The specimen figured, 

which was found in the lower San Pedro series at San Pedro, is now in the collec- 

tion of Delos Arnold. 

Pleistocene—San Pedro (Arnold). 

317. Bittium filosum Gould. 

Cerithium filosum GLD., Proc. Bost. Soc. Nat. Hist., Vol. III, 1849, p. 120; Wilkes’ Expl. Exped., 
Vol. XII, p. 149, fig. 175, 1852. 

Bittium filosum Guv.. Cpr., Brit. Assn. Rept., 1863, p. 655. TRyoN, Man. Conch., Vol. IX, 

p- 152, Pl. XXIX, fig. 90, 1887. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 230. 

KEEP, West Coast Shells, p. 72, fig. 57, 1892. 

Shell small, slender, turreted; apex elevated, acute; whorls eight, flat, slightly angulated 

near anterior margin, and ornamented with four alternating ridges and grooves of about equal width; 

apical whorls transversely sculptured; base of body-whorl sculptured in same way; suture deep, 
distinct; aperture small, semielliptical, with basal emargination instead of a canal; lip thin, with 

interior ridges corresponding to exterior grooves. 

Dimensions.—Long. 8.5 mm.; lat. 2.9 mm.; aperture 2 mm. x 1.2 mm.; defl. 20 degrees. 

This species is distinguishable by its lack of transverse ornamentation. The 
specimen described was identified by Dr. Dall. 

Specimens of this species are rather rare in both the lower and upper San 
Pedro series at San Pedro and Deadman Island; a few found at Crawfish George’s. 

Living.—Sitka to Monterey (Cooper). 

Pleistocene-—Santa Barbara (Cooper): San Pedro (Arnold). 

318. Bittium quadrifilatum Carpenter. 

PuaTeE IX, Fic. 2. 

Bittium quadrifilatum Cpr., Brit. Assn. Rept., 1863, p. 655; Jour. de Conch., Vol. XII, 1865, p. 143. 

Tryon, Man. Conch., Vol. IX, p. 153, Pl. X-XIX, fig. 91, 1887. Cooper, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 230. KEEP, West Coast Shells, p. 72, 1892. WHILLIAM- 

SON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 205, Pl. XXI, fig. 4. 

Shell small, turreted, elongate; apex acute; whorls ten or eleven, nearly flat; body-whorl 
slightly ventricose; surface sculptured by four more or less prominent spiral ridges, and on upper 

whorls by transverse ridges; these ridges become obsolete on the penultimate and body-whorls in 

adult specimens, leaving only the spiral lines on these whorls; suture distinct, impressed, giving a 



ARNOLD —THE PALEONTOLOGY AND STRATIGRAPHY OF SAN PEDRO. 293 

keeled appearance to the lower portion of the whorl in some specimens; aperture subquadrate; outer 
lip thin; columella truncate, spirally sculptured without. 

Dimensions.—Long. 10 mm.; lat. 2.5 mm.; defl. 18 degrees. 

This species is intermediate between B. filosum and B. asperum, having the 
sculpture of the former on the body-whorl and the sculpture of the latter on the 

apical whorls, while the intermediate whorls have a gradation sculpture. Speci- 

mens identified by Dr. Dall. 
Not uncommon in the lower San Pedro series at Deadman Island and San 

Pedro; rare in the upper San Pedro series at Deadman Island, San Pedro, Los 

Cerritos, and Crawfish George’s. Found in the Pleistocene at the bath-house, Santa 
Barbara. 

The specimen figured is from the lower San Pedro series at Deadman Island, 
and is now in the collection of Delos Arnold. 

Living.—Monterey to San Diego (Cooper). 

Pleistocene.—Santa Barbara (Cooper): San Pedro; Santa Barbara (Arnold). 

One of the laws of evolution is that of acceleration of development, which has 
been formulated by Alpheus Hyatt,’ as follows:— 

“All modifications and variations in progressive series tend to appear first in 
the adolescent or adult stages of growth, and then to be inherited at earlier and 
earlier stages, according to the law of acceleration, until they either become embry- 
onic or are crowded out of the organization, and replaced in the development by 

characters of later origin.” 
This means that theoretically each organism in its ontogeny, or life history, 

ought to go through stages of growth corresponding to all of its ancestors, and that 
these stages ought to appear in the order of its ancestral forms. This law is exempli- 
fied by the genetic series, consisting of B. asperum, B. quadrifilatum and B. filosum. 

First, we have B. asperum, which is the only species of this genus found in 

the Pliocene at Deadman Island. It has a characteristic nodose-cancellate sculpture, 
caused by two series of ridges, spiral and transverse, and this sculpture extends back 
from the body-whorl through the intermediate to the apical whorls. Thus, in this 
species the same characteristic sculpture is found in the larval stage (which is rep- 
resented by the apical whorls), the adolescent stage (intermediate whorls), and in the 
adult stage, which is represented by the penultimate and body-whorls. 

Next we have B. quadrifilatum (Plate IX, fig. 2), which is first found in 

the lower San Pedro beds of the Pleistocene, and which, it is reasonable to suppose, 

developed out of Bittium asperum. At any rate, this species is not found in the 
Pliocene, but is quite abundant in the lower San Pedro. The sculpture of this 
species is as follows: Apical whorls nodose-cancellate; intermediate whorls with the 

transverse sculpture becoming less prominent as the whorls become larger; penulti- 

mate and body-whorl generally with four prominent spiral threads or ridges, but with 

1A. Hyatt, ‘Genesis of the Arietidm,’’ Preface, p. ix. 
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transverse sculpture obsolete. It is thus seen that the asperum sculpture is found in 
the intermediate and apical whorls. That is, the cancellate sculpture, or, more prop- 
erly speaking, the transverse sculpture, has been gradually forced back toward the 
earlier stages of growth, and is wholly lost in the adult stages of B. quadrifilatum. 

The next species in the series is B. filosum. This species is found very 

sparingly in the lower San Pedro, and although not common in the upper San Pedro, 
is noticeably more abundant in this later horizon than in the one preceding. Its 

separation from B. quadrifilatum no doubt began early in the Pleistocene, but this 

type did not reach a full development until the time of the upper San Pedro. The 

sculpture of this species consists primarily of spiral ridges or raised lines. This to the 
naked eye seems to be the only sculpture in typical specimens, but with the aid 
of a microscope the apical whorls are seen to have quite prominent transverse ridges, 

giving them (with the spiral ridges) a cancellate or asperum sculpture. ‘Thus we see 
that the sculpture developed in the adult B. asperum is forced out of the adult stages 
and back into the adolescent stages, while in B. filosum we have the same sculpture 
occurring only in the apical whorls, or larval stage. As the larval period is the 

earliest in which we may study the shell of the gastropod, we may reasonably suppose 
that in the next marked period of development this cancellate sculpture would be 
completely lost, leaving only the typical B. filosum, or spiral sculpture, to ornament 
the whole shell from its larval to its adult stage, unless new characteristics of 
sculpture were developed in the meantime. 

The spiral sculpture has been the persistent character in this series, while the 
transverse has been nearly lost by being foreed back further and further toward the 

embryonic stage in succeeding individuals, until we have it remaining only in the 

very earliest whorls of B. filosum. 
It is true that all three of these species are living at the present day, and that 

the transverse sculpture has persisted in certain individuals up to the present time, 
but they are sufficiently differentiated to call by different specific names. It is 

evident that in the case of the Bittiums under discussion, the development of what 

we call species has been brought about, not so much by the acquiring of certain 
specific characteristics, as by the gradual loss of a certain characteristic already 

possessed by the ancestral form. 

TABLE SHOWING DEVELOPMENT OF SCULPTURE. 

B. filosum (Upper San Pedro)........ 

B. quadrifilatum (Lower San Pedro). . 

B. asperum (Pliocene) 

Larval stage, apical 
whorls. 

Adolescent stage, in-| Adult stage, penultimate 
termediate whorls. and body-whorl. 

spiral and weak 
transverse. 

spiral and trans- 
verse. 

spiral and trans- 
verse. 

spiral. spiral. 

spiral and weak | spiral. 
transverse. 

spiral and trans- 
verse. | 

spiral and transverse. 
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319. Bittium rugatum Carpenier. 

Puate IV, Fig. 11. 

Bittium rugatum Crr., Ann. & Mag. Nat. Hist., grd Ser., Vol. XVII, 1866, p. 276. 

Shell small, turreted; spire elevated; apex acute; whorls ten to eleven, flat; numerous trans- 

verse ridges, crossed by a varying number of nearly equally prominent spiral ridges, produce a 

nodose-cancellated sculpture; the spiral ridges increase in number on the anterior whorls; suture 

very deeply impressed, forming a sutural canal; body-whorl angulated, base ornamented with fine 

spiral and transverse lines; aperture subrectangular; outer lip thin, smooth; columella incrusted; 

canal short. 
Dimensions.—Long. 13 mm.; lat. 5 mm.; body-whorl 6 mm.; aperture 3.5 mm.; deff. 

23 degrees. 

This species is quite variable in sculpture, owing to the varying number of 

spiral ridges on different individuals. The specimen described was identified by 
Dr. Dall. 

Common in the lower San Pedro series at Deadman Island and San Pedro, 

and in upper San Pedro series at Deadman Island, Crawfish George’s, Los Cerritos, 
and San Pedro. The specimen figured is from the upper San Pedro series at San 

Pedro, and is now in the collection of Delos Arnold. 

Living.—Catalina Island to San Diego (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro (Arnold). 

320. Bittium williamsoni, sp. noy. 

Puate VI, Fie. 11. 

Shell small, elongate, turreted; whorls seven, angular, flat and sloping above, straight 
below; upper surface of whorl minutely cancellate with fine spiral and transverse ridges; lower sur- 

face with two prominent spiral ridges and faint transverse ribs; suture deeply impressed, distinct; 
aperture circular; base smooth; basal angle rounded slightly. 

Dimensions.—Long. 2.5 mm.; iat. 1 mm. 

This is the smallest of the Bittiwms found: in the San Pedro deposits, and is 

distinguishable by its small size, prominently turbinated apex, and prominent can- 
cellated sculpture. The specimen figured is the type, which was identified as a new 
species by Dr. Dall, and which is now in the United States National Museum. 

Found in the upper San Pedro series of San Pedro. Also found in the 

Pleistocene at Spanish Bight, near San Diego. 

Living.—( Ubi?) (Dall). 

Pleistocene.—San Pedro (Arnold). 

Subgenus Styliferina A. Adams. 

Diaphanous; conical turreted; whorls smooth, convex; apex mucronate; aperture subquad- 

rate; inner lip straight. 

Bittium orthochila A. Ads. is a characteristic species. 
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321. Bittium (Styliferina) tenuisculpta Carpenter. 

Puate VI, Fie. 14. 

Shell small, conical, turreted, thin, diaphanous; apex sharp; whorls ten, rounded, nearly 

smooth, but showing faint spiral sculpture; suture deep, distinct; body-whorl evenly rounded below; 

aperture subrotund; outer lip thin; inner lip simple. 
Dimensions.—Long. 5 mm.; lat. 2 mm.; body-whorl 2.5 mm.; aperture 7.5 mm.; defl. 

20 degrees. 

Specimens identified by Dr. Dall. 
Rare in lower San Pedro series of San Pedro; one specimen found, which is 

figured, and is now in the collection of Delos Arnold. 

Living.— West Coast (?). 

Pleistocene-—San Pedro (Arnold). 

Genus Diastoma Deshayes. 

Shell turreted; whorls with numerous transverse ribs, and with a few intermediate varices; 

inner margin of the aperture partially detached from the previous whorl; the aperture itself is 

strongly contracted posteriorly. 

322. Diastoma, sp. indet. 

Shell small, regularly conical, turreted; whorls seven, convex, ornamented with eleven 

slightly oblique transverse ridges, which are most prominent on the angle of the whorl and become 
obsolete at the sutures; suture deeply impressed; aperture broadly elliptical; outer lip thin; inner lip 

smooth; canal short. 

Dimensions.—Long. 10.5 mm.; lat. 4.5 mm.; body-whorl 5.8 mm.; aperture, 4 mm.; deff. 

28 degrees. 

The above description was taken from a shell which Dr. Dall pronounced a 
young of the genus Diastoma. 

Lower Pleistocene of San Pedro, only one specimen. A specimen of the 

same species (?) was found in the Pleistocene at the bath-house, Santa Barbara. 

Pleistocene—San Pedro; Santa Barbara (Arnold). 

Genus Cerithidea Swainson. 

Shell turriculated, longitudinally ribbed; whorls numerous; summit of spire more or less 
decollated; aperture rounded, slightly slit anteriorly; outer lip expanded, thickened, broadly rounded 

below, and usually produced into a beak crossing the sinus to the left. 

Cerithidea decollatum Linn. is a characteristic species. 

323. Cerithidea californica Haldemann. 

Cerithium californicum HALD., Fr. W. Univ. Moll., cover of No. 1, 1840. 

Cerithium (Potamis) sacratum Gup., Proc. Bost. Soc. Nat. Hist., Vol. III, 1849, p. 118; Wilkes’ 

Expl. Exped., Vol. XII, p. 114, Pl. X, fig. 116, 1852. Tryon, Man. Conch., 

Vol. IX, p. 162, Pl. XX XIII, figs. 69-72, 1887. 
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Cerithidea sacrata GLD., CpR., Proc. Zool. Soc., 1856, p. 226. Kerep, West Coast Shells, p. 71, 

fig. 56, 1892. 

Cerithidea californica HALD., Gaps, Pal. Cal., Vol. Il, p. 79, 1869. Cooper, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 233. DALt, Trans. Wagner Inst. Sci., Vol. III, Part 2, 1892, p. 277. 

WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 205. 

Shell turreted; apex decollated; whorls nine or ten, slightly convex, ornamented with three 

or four spiral ridges and numerous transverse ridges, the two sets varying in prominence; suture 

impressed, distinct; aperture subquadrate; outer lip effuse, thickened, broadly rounded below, and 

slightly produced in a columellar beak; inner lip straight above this beak. 

Dimensions.—Alt. 25 mm.; lat. 9.5 mm.; defl. 22 degrees. 

This is the only representative of this genus, and is one of the commonest of 

the gastropods in the upper San Pedro formation. 

Found in the Pliocene of Deadman Island, lower San Pedro series of Dead- 

man Island and San Pedro, and upper San Pedro series of Crawfish George’s, Los 

Cerritos, San Pedro, and Deadman Island. Found in ‘the Pleistocene at Twenty- 

sixth Street and Pacific Beach, San Diego. 

Living —Baulinas Bay to San Diego; Mazatlan (Cooper). 

Pleistocene—San Pedro to San Diego (Cooper): San Pedro; San Diego 

(Arnold). 

Pliocene.—San Fernando, Los Angeles County (Cooper): San Pedro (Arnold). 

Family LXX. CACIDA. 

Genus Cecum Fleming. 

Young shell spiral in one plane, afterwards an arcuated tube, truncated posteriorly by the 

loss of the spiral portion, and closed there by a convex septum or plug. 

Caecum cornuoides is a characteristic species. 

324. Caecum californicum Dull. 

Puate VIII, Fie. 6. 

Caecum cooperi CrrR., Brit. Assn. Rept., 1863, p. 655; not of Smiru ( fide DALt). 

Caecum californicum DALL, Proc. U. S. Nat. Mus., Vol. VIII, 1885, p. 541. TRYON, Man. Conch., 

Vol. VIII, p. 219, Pl. LXVI, fig. 65, 1886. Keep, West Coast Shells, p. 73, 1892. 

DALL, Trans. Wagner Inst. Sci., Vol. III, Part 2, 1892, p. 299. 

Shell small, tubular, curved, white, very slightly tapering; plug bent toward convex side; 

aperture circular, slightly contracted; surface ornamented by thirty to forty prominent, narrow, 

rounded rings. 
Dimensions.—Long. (maximum) 3 mm.; lat. 0.g mm, 

Shell may be distinguished from ©. crebricinctum by its small size and much 

more prominent, narrow, sharp rings. 

Quite common in the upper San Pedro series of San Pedro and Crawfish 

George’s, and in the lower San Pedro series of Deadman Island and San Pedro. 

( 38) 
April 27, 1903. 
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The specimen figured is from the lower San Pedro series at Deadman Island, and is 

now in the collection of Delos Arnold. 

Living.—Santa Barbara Island to San Diego (Carpenter): Catalina Island, 

20 fathoms (Arnold, 1901). 

San Pedro (Arnold): San Diego (Stearns). 

San Quentin Bay, Lower California (Orcutt). 

Pleistocene. 

Pliocene. 

325. Cecum crebricinctum Carpenter. 

Piate VIII, Fie. 10. 

Caecum crebricinclum Cpr., Brit. Assn. Rept., 1863, p. 655; Proc. Cal. Acad. Sci., Vol. III, 1865, 

p. 215. TRyON, Man. Conch., Vol. VIII, p. 218, Pl. LXVII, fig. 71, 1886. KEEP, 

West Coast Shells, p. 73, 1892. Dati, Trans. Wagner Inst. Sci., Vol. III, Part 2, 

1892, p. 300. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 204. 

Shell small, white, curved, tubular, thin; ornamented with very fine, close, annular ring 

sculpture; plug subangulate, bent toward convex side. 
Dimensions.—Long. 5.5 mm.; lat. 1 mm. 

Distinguishable from (. californicum by its larger size and less prominent 

rings. The specimen described was identified by Dr. Dall. 
Found in the lower San Pedro series of Deadman Island and San Pedro, and 

in the upper San Pedro series of San Pedro and Crawfish George’s. The specimen 
figured is from the lower San Pedro series at San Pedro, and is now in the collection 

of Delos Arnold. 

Living.—Monterey to San Diego (Carpenter): San Pedro (Williamson): 

Catalina Island, 20 fathoms (Arnold, 1901). 

Pleistocene—San Pedro (Arnold): San Diego; Coronado Beach (Dall). 

Pliocene.—San Quentin Bay, Lower California (Orcutt). 

326. Caecum magnum Stearns. 

PuatE VIII, Fie. 16. 

Cecum magnum STEARNS, TRYON, Man Conch., Vol. VIII, p. 219, Pls. LX VII, LX XXIII, 1886. 

Shell small, tubular, curved, tapering; surface sculptured with numerous fine rings; aperture 

circular; plug sharp. 
Dimensions.—Long. 5 mm.; latitude, base, 0.9 mm.; apex 0.3 mm. 

This species resembles C. crebricinctum, but differs from that species in being 
more curved and in tapering much more rapidly from the anterior to the posterior 
extremity. Specimen identified by Dr. Dall. Tryon’s figure may be of C. crebri- 

cinctum. One specimen from the lower San Pedro series of Deadman Island, which 

is figured, and is now in the collection of Delos Arnold. 

Living.—? 

Pleistocene.—San Pedro (Arnold). 
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Family LXXI. VERMETIDA. 

Genus Serpulorbis Sassi. 

Shell tubular, irregularly twisted, adherent; aperture rounded; columella not plicate. 

Serpulorbis arenaria Quoy. is a characteristic species. 

327. Serpulorbis squamigerus Carpenter. 

Aletes squamigerus Cpr., Proc. Zool. Soc., 1856, p. 226. 

Serpulorbis squamigerus Cpr., Brit. Assn. Rept., 1863, p. 654. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p. 264. KEEP, West Coast Shells, p. 74, 1892. WILLIAMsoN, Proc. U. S. Nat. 

Mus., Vol. XV, 1892, p. 204. 

Vermetus squamigerus Cpr., TRYON, Man. Conch., Vol. VIII, p. 181, Pl. LIV, figs. 73, 74, 1886. 

Shell tubular, irregularly twisted, adherent; surface may be transversely or longitudinally 

ornamented, generally, however, only showing circular incremental lines; aperture circular. 

Dimensions.—Diameter from 2 mm. to 15 mm. 

In some cases found attached to rocks in conglomerate, in others found in 
irregular aggregates or individual sections. 

Common in the upper San Pedro series of San Pedro and vicinity; rare in 
the lower San Pedro series of Deadman Island and San Pedro. Found in the 

Pleistocene at Pacific Beach, San Diego. 

Living.—Monterey to San Diego (Cooper). 

Pleistocene—Santa Barbara to San Diego (Cooper): San Pedro; San Diego 

(Arnold). 

Subgenus Vermicularia Lamurck. 

328. Serpulorbis (Vermicularia), sp. indet. 

One small nepionic shell of a species of this genus was found in the lower 

San Pedro series of San Pedro. Specimen identified by Dr. Dall. 

Pleistocene—San Pedro (Arnold). 

Genus Spiroglyphus Daudin. 

Animal forming a groove on the surface of shells or stones, covering it over with shelly 
‘, 

matter, and forming a tubular case. 

Spiroglyphus spirorbis Dillw. is a characteristic species. 

329. Spiroglyphus lituella Morch. 

Siphonium (Dendropoma) lituella Morcu., Proc. Zool. Soc., 1861, p. 154. 

Spiroglyphus lituella Morcn., CPR., Brit. Assn. Rept., 1863, p. 654. KerEp, West Coast Shells, 

p. 73, 1892. WILLIaMson, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 204. 

Shell small, irregularly and sometimes openly spiral, rather compressed; color dingy white; 

surface sculptured by incremental lirula and arcuate strie, which are approximately regular; 

aperture circular. 
Dimensions.—Diameter of coil 1.5 mm. 
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This little animal forms a groove on the surface of shells or stones, and covers 

it over with shelly matter, forming a tubular case. 

Common on stones and shells of upper San Pedro series at San Pedro, 
Deadman Island, Crawfish George’s, and Los Cerritos. 

Living.—California coast (Carpenter). 

San Pedro (Arnold). Pleistocene. 

Family LXXII. TURRITELLIDA. 

Genus Turritella Lamarck. 

Shell elongated; many whorled; whorls rounded, with revolving striz; aperture rounded. 

Turritella terebra V.inn. is a characteristic species. 

330. Turritella cooperi Carpenter. 

Turritella coopert CrpR., Brit. Assn. Rept., 1863, p. 655; Proc. Cal. Acad. Sci., Vol. III, 1864, 

p. 216. Gasp, Pal. CaJ., Vol. Il, p. 80, 1869. Tryon, Man. Conch., Vol. VIII, p. 20, 

Pl. LXI, 1886. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 269. KEEP, West 

Coast Shells, p. 73, fig. 58, 1892. DaALt, Trans. Wagner Inst. Sci., Vol. III, Part 2, 

1892, p. 318. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 205. 

This species is distinguishable from 7. jewettii by its deeply impressed and 
distinct suture, faint spiral ridges (lacking entirely in some specimens), circular 
aperture, and sharper spire, the deflection in this species being only 10 degrees, 
Resembles Atlantic form, 7. apicalis. 

Rather common in the Pliocene and Pleistocene of San Pedro and vicinity. 
Found in the Pliocene at Pacific Beach and Russ School, San Diego; and in the 

Pleistocene at Pacific Beach, San Diego; and at Barlow’s ranch and the irrigating 
ditch, Ventura. 

Living.—Santa Barbara to San Diego (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; San Diego; 
Ventura (Arnold). 

Pliocene.—San Diego well (Dall): San Pedro; San Diego (Arnold): San 
Quentin Bay, Lower California (Orcutt). 

331. Turritella jewettii Carpenter. 

Pirate IV, Fie. 13. 

Turritella jewettii Cpr., Brit. Assn. Rept., 1863, p. 655; Ann. & Mag. Nat. Hist., 3rd Ser., 

Vol. XVII, 1866, p. 276. Gass, Pal. Cal., Vol. II, p. 80, 1869. CooprEr, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 269. 

? Turritella sanguinea REEVE, COOPER (WILLIAMSON), Bull. No. 4, Cal. St. Min. Bureau, 1894, 

Part 2350p! 32: 
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Shell turreted, with slender, tapering spire; number of whorls variable; whorls flat, with two 

distinct spiral ridges on anterior portion and three or four less distinct ridges posteriorly; incremental 

lines distinct and concave anteriorly; suture thread-like and rather indistinct, not usually impressed; 

aperture angular. 

Dimensions.—Defl. 16 degrees. 

The spiral sculpture in this species is quite variable, the prominence of the 
various ridges not being constant; the suture is also somewhat impressed in some 
specimens. A more solid shell than 7. cooperi, being less slender, having more 
prominent spiral sculpture, a more angular aperture and a less distinet suture than 
the latter species. The shell listed by Mrs. Williamson as 7. sanguinea from the San 
Pedro Pleistocene is probably this species, as Carpenter in his original description 
(the type being a Pleistocene fossil from Santa Barbara) says that 7°. jewettii is near 

T. sanguinea. 
Common in the Pliocene, rarer in the lower San Pedro series, and still rarer in 

the upper San Pedro series of San Pedro and vicinity. The specimen figured is from 
the Pliocene of Deadman Island, and is now in the collection of Delos Arnold. 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro (Arnold). 

Pliocene—San Diego well (Dall): San Pedro (Arnold). 

Family LXXIII. LITTORINIDA. 

Genus Littorina Ferwssac. 

Shell turbinated, thick, pointed, few-whorled; aperture rounded; outer lip acute; columella 

rather flattened, imperforate. 

Littorina litorea Linn. is a characteristic species. 

332. Littorina planaxis (Nuttall) Philippi. 

Littorina planaxis Nutv., Purviprt, éeste Cpr., Proc. Zool. Soc., 1856, p. 266. Cpr., Brit. Assn. 

Rept., 1863, p. 655. Gass, Pal. Cal., Vol. II, p. 80, 1869. Tryon; Man. Conch., 

Vol. IX, p. 248, Pl. XLIII, figs. 55, 56; Pl. XLIV, fig. 57, 1887. Cooper, 7th Ann. 

Rept. Cal. St. Min., 1888, p. 246. KEEP, West Coast Shells, p. 68, fig. 53, 1892. 
=L. patula GLD. ( fide DALL, Trans. Wagner Inst. Sci., Vol. III, Part 2, 1892, p. 321). 
WILLiamMson, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 205. 

Shell small, broadly conical; spire not much elevated; whorls three, convex, the last being 

ventricose; surface roughened by lines of growth; aperture ovate; outer lip thin; inner lip and 

columella flattened and effuse. 

Dimensions.—Alt. 8 mm.; lat. 6.2 mm.; aperture 5 mm. x 3.5 mm.; defl. 70 degrees. 

Distinguishable from LZ. scutulata by lack of coloration, rough surface, very 

effuse inner lip, greater deflection, and fewer whorls. Specimens identified by 

Dr. Dall. 

One specimen each, from the upper San Pedro series of San Pedro, and 
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lower San Pedro series of Deadman Island; found also in the lower San Pedro 

series at San Pedro; and in the Pliocene of Deadman Island. 

Living.—Sitka; San Diego (Cooper). 

Pleistocene.—San Nicolas Island; San Diego (Cooper): San Pedro (Arnold). 

333. Littorina scutulata Gould. 

Littorina scutulata GLD., Proc. Bost. Soc. Nat. Hist., Vol. III, 1849, p. 83; Wilkes’ Expl. Exped., 

Vol. XII, p. 200, fig. 241, 1852. Cpr., Brit. Assn. Rept., 1863, p. 656. TRyon, Man. 

Conch., Vol. IX, p. 250, Pl. XLV, figs. 98-103, 1887. Cooper, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 246. KEEP, West Coast Shells, p. 68, fig. 52, 1892. WILLIAMSON, 
Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 205. 

Littorina plena GLv., Proc. Bost. Soc. Nat. Hist., Vol. III, 1849, p. 84; Wilkes’ Expl. Exped., 

Vol. XII, p. 201, fig. 236, 1852. 

Shell small, conical; spire elevated, subacute; whorls four, very slightly convex, the last one 

ventricose and slightly angulated; sculpture consists of numerous nearly obsolete, spiral striae, and 

fine, oblique, incremental lines; aperture ovate; outer lip thin, lower part effuse; inner lip incrusted, 

effuse; color reddish brown. 

Dimensions.—Alt. 10 mm.; lat. 6 mm.; aperture 5 mm. x 3 mm.; defl. 48 degrees. 

All the specimens from the Pleistocene that have been examined show a 
characteristic reddish brown color. Several specimens identified by Dr. Dall; among 
them two which were marked “variety,” but which have been ineluded in this species 

for lack of constant varietal differences. 

Found in the lower San Pedro series at Deadman Island and San Pedro; and 

in the upper San Pedro series at Los Cerritos, Crawfish George’s, San Pedro, Long 
Beach, and Deadman Island. Found in the Pleistocene at Barlow’s ranch, Ventura; 

and at Pacific Beach and Spanish Bight, San Diego. 

Living.—Monterey to San Diego (Cooper). 

Pleistocene—San Pedro to San Diego (Cooper): San Pedro; Ventura; San 
Diego (Arnold). 

Genus Lacuna Turton. 

Shell turbinated, thin; aperture semilunar; columella flattened, with an umbilical fissure. 

Lacuna pallidula Da Costa is a characteristic species. 

334. Lacuna compacta Curpenter. 

Lacuna ? var. compacta CprR., Brit. Assn. Rept., 1863, p. 656. 

Lacuna (? solidula, var.) compacta Cpr., Ann. & Mag. Nat. Hist., 3rd Ser., Vol. XIV, 1864, p. 429. 

Tryon, Man. Conch., Vol. IX, p. 266, Pl. L, fig. 71, 1887. 

Shell small, thin, compact; spire elevated, subacute; whorls four, slightly convex; body- 

whorl prominently angulated at base; suture impressed, distinct; aperture ovate; outer lip not effuse, 

thin; inner lip slightly effuse; chink very small, almost obsolete; surface faintly marked with very 

fine incremental lines. 

Dimensions.—Long. 6 mm.; lat. 4 mm.; aperture 3 mm. x 2 mm.; defl. 60 degrees. 
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Distinguishable by its compactness, angulated body-whorl, small chink and 

angle of deflection. The specimen described was identified by Dr. Dall as probably: 

being of this species. 
Some specimens of Z. compacta in the State Museum collection at Berkeley 

are labeled Z. soliduda. 

Rare in lower San Pedro series at Deadman Island; and in the upper San 

Pedro series at Los Cerritos and San Pedro. Found in the Pleistocene at Barlow’s 

ranch, Ventura; at bath-house, Santa Barbara; and at Spanish Bight, San Diego. 

Living.—Vancouver district (Carpenter). 

Pleistocene.—San Pedro; Ventura; Santa Barbara; San Diego (Arnold). 

335. Lacuna porrecta Curpenter. 

Lacuna porrecta Cpr., Brit. Assn. Rept., 1863, p. 656; Ann. & Mag. Nat. Hist., 3rd Ser., Vol. XIV, 

1864, p. 429. TRyoN, Man. Conch., Vol. IX, p. 265, Pl. L, figs. 55, 56, 57, 1887- 

KEEP, West Coast Shells, p. 66, 1892. 

Shell small, white; spire not much elevated; whorls three, convex; body-whorl very slightly 

angulated; suture distinct; aperture ovate; lip effuse; umbilical chink large. 

Dimensions.—Long. 6 mm.; lat. 5 mm.; body-whorl 5.7 mm.; aperture 4.5 mm.; defl. 

74 degrees. 

Distinguishable by large umbilical chink, depressed spire, large angle at apex, 

and effuse outer lip. 
Three specimens of this species found in the lower San Pedro series at Dead- 

man Island; also found in same horizon at San Pedro; aad in the upper San Pedro 

series at Deadman Island, San Pedro, Los Cerritos, and Crawfish George’s. 

Living.—Vancouver district (Carpenter). 

San Pedro (Arnold). Pleistocene. 

336. Lacuna solidula (Lovén) Carpenter. 

Prats VIII, Fic. 11. 

Lacuna solidula LovEN, Index Moll. Scandin., p. 23 (/esfe Cpr., Brit. Assn. Rept., 1863, p. 656). 

Gasp, Pal. Cal., Vol. II, p. 80, 1869. Tryon, Man. Conch., Vol. TX, p. 266, Pl. L, 

fig. 69, 1887. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 244. KEEP, West 
Coast Shells, p. 66, 1892. Dat, Trans. Wagner Inst. Sci., Vol. III, Part 2, 1892, 

p- 321. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 205. 

Lacuna carinata GLD., Proc. Bost. Soc. Nat. Hist., 1848, p. 75. 

Littorina pedroana Con., Pac. R. R. Rept., Vol. V, p. 327, Pl. VI, fig. 50, 1856. 
Modelia striata GABB, Proc. Phil. Acad. Nat. Sci., 1861, p. 368. 

Shell small, turreted, thin; spire elevated, subacute; whorls four, rounded, ornamented with 

fine oblique incremental lines; suture deeply impressed, distinct; aperture large, ovate; outer lip 

thin; inner lip sharp, effuse, incrusted; small umbilical chink. 

Dimensions.—Long. 10 mm.; lat. 6.2 mm.; body-whorl 7.5 mm.; aperture 5.5 mm.; defl. 

44 degrees. 
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Distinguishable from other members of the genus found in this formation by 

its elevated spire, deeply impressed suture, and small deflection. The specimen 

described was identified by Dr. Dall. 
Rare in lower San Pedro series at Deadman Island and upper San Pedro 

series at San Pedro. Found also in the Pleistocene at Pacific Beach, San Diego. 

The specimen figured is somewhat decorticated, came from the upper San Pedro 
series at San Pedro, and is now in the collection of Delos Arnold. 

Living.—Alaska to San Diego (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; San 

Diego (Arnold). 

Family LXXIV. FOSSARIDZ. 

Genus Fossarus Philippi. 

Shell perforated, sculptured; inner lip thin; aperture semilunate. 

Fossarus costatus Brocchi is a characteristic species. 

Subgenus Isapis H. & A. Adams. 

Shell umbilicated; spire elevated; cancellated, or with revolving ribs; columella with a small 

median tooth. 

Isapis anomala C. B, Adams is a characteristic species. 

337. Fossarus (Isapis) fenestrata Carpenter. 

Tsapis fenestrata Cpr., Brit. Assn. Rept., 1863, p. 656; Ann. & Mag. Nat. Hist., 3rd Sér., Vol. XV, 

1865, p. 28. KEEP, West Coast Shells, p. 65, 1892. WILLIAMSON, Proc. U. S. Nat. 

Mus., Vol. XV, 1892, p. 206. 

Shell small, turreted; spire elevated, subacute; whorls four, slightly convex, ornamented 

with prominent, squarish, raised, spiral ridges, with numerous fine, oblique lirule in the interspaces; 

three spiral ridges on penultimate whorl, twelve to thirteen on body-whorl; suture deeply impressed, 

distinct; aperture ovate; outer lip thin, slightly effuse; inner lip flattened, effuse; umbilical 

chink small. 
Dimensions.—Long. 8 mm.; lat. 7 mm.; body-whorl 7 mm.; aperture, 5 mm.; defl. 

65 degrees. 

Found in the lower San Pedro series of Deadman Island and San Pedro, and 

in the upper San Pedro series at Crawfish George’s, San Pedro, and Deadman Island. 

Living.—Vancouver to San Diego (Carpenter). 

Pleistocene—San Pedro (Arnold). 

Family LXXV. RISSOIDA. 

Genus Rissoa Préminville. 

Shell minute, white or horny; conical pointed, many-whorled; smooth, ribbed or cancel- 

lated; aperture rounded; peristome entire, continuous; outer lip slightly expanded, thickened. 

fissoa costulata Risso is a characteristic species. 



ARNOLD —THE PALEONTOLOGY AND STRATIGRAPHY OF SAN PEDRO, 305 

338. Rissoa acutelirata Curpenter. 

Puate IV, Fie. 12. 

Rissoa acutelirata Crr., Brit. Assn, Rept., 1863, p. 656. 

Shell minute, conical, pointed, rather thick; whorls five, convex, with fifteen sharp, distant, 

spiral riblets, traveling over eighteen sharp distant ribs, which are obsolete on base of body-whorl; 

aperture ovate; peristome entire, continuous. 
Dimensions.—Long. 1.5 mm. 

This minute little shell is seen under the microscope to have a very cancellated 
sculpture. Specimens identified by Dr. Dall. 

Rare in upper San Pedro series of San Pedro. Two specimens. Found also 
in the Pleistocene at the old irrigating diteh, Ventura. The specimen figured is 
from the upper San Pedro series at San Pedro, and is now in the collection of 
Delos Arnold. 

Living.—San Diego (Carpenter). 

Pleistocene—San Pedro; Ventura (Arnold). 

Subfamily HYDROBIIN A. 

Genus Paludestrina d’Orbigny. 

Shell conical, more or less elongated; smooth, imperforate or nearly so; apex acute; aperture 

ovate; peritreme continuous; outer lip acute; inner lip not thickened. 

Paludestrina piscium (Orbigny is a characteristic species. 

339. Paludestrina curta, sp. nov. 

Puate VII, Fic. 2. 

Shell small, conical, very thin; spire elevated; apex rounded; whorls four, very convex, 

smooth, except for obsolete transverse sculpture; suture deeply impressed, distinct; aperture oval; 
peritreme continuous, thin; umbilicus subperforate. 

Dimensions.—Long. 4 mm.; lat. 2.2 mm.; body-whorl 2.6 mm.; aperture 1.5 mm.; defl. 

38 degrees. 

Distinguishable from P. stokesi by much broader shell, fewer whorls, and more 

perforate umbilicus. Pronounced a new species by Dr. Dall. 

Rare in lower and upper San Pedro series of San Pedro. The specimen 

figured is the type, which is from the lower San Pedro series at San Pedro, and is 
now in the United States National Museum. 

Pleistocene.—San Pedro (Arnold). 

340. Paludestrina stokesi, sp. nov. 

PuatTeE VIII, Fic. 3. 

Shell small, conical, thin; spire elevated; apex acute; whorls six, very convex; surface with 

faint, nearly obsolete, rounded, transverse ridges; suture deeply impressed, distinct; body-whorl 
( 39) April 27, 1903. 
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evenly ventricose; aperture oval; peritreme continuous; outer lip acute; inner lip not thickened; 

umbilicus nearly obsolete. 

Dimensions.—Long. 4.8 mm.; lat. 2 mm.; body-whorl 2.5 mm.; aperture 1 mm.; defl. 

22 degrees. 

This little fresh-water gastropod is distinguishable by its small size, thin shell, 

very convex whorls and continuous peritreme. Specimens pronounced a new species 

by Dr. Dall. Named in honor of Mr. Frank Stokes of Pasadena, California. 

Rare in upper and lower San Pedro series of San Pedro. The specimen 

figured is the type, which is from the lower San Pedro series at San Pedro, and is 

now in the United States National Museum. 

San Pedro (Arnold). Pleistocene. 

Family LXXVI. CALYPTRAEIDA. 

Genus Crucibulum Schumacher. 

Shell conical, more or less regular, with subcentral, subposterior, sharp apex; aperture basal, 

with a central, internal, cup-shaped lamina, which is entire, and attached along a line on one side to 

the inner wall of the shell. 

Section Crucibulum, s. s. 

Distinguished from Dispotea by having in the adult the whole margin of the internal cup 

free from|the shell, and the cup as a whole merely attached by a narrow strip of adhesion. 

Crucibulum rudis Brod. is a characteristic species. 

341. Crucibulum spinosum Sowerby. 

Calyptrea spinosa SBY., Gen. of Shells, Pl. XXIII, figs. 4, 7, 1824. 

Crucibulum spinosum SBY., REEVE, Icon. Conch., Sp. 10. Conrap, Pac. R. R. Rept., Vol. V, 

p- 327, Pl. V, fig. 46, 1856. Cpr., Brit. Assn. Rept., 1856, p. 323, Pl. IX, figs. 3a, 3p; 

7d., 1863, p. 654. Gass, Pal. Cal., Vol. II, p. 81, 1869; Geol. San Domingo, p. 241, 

1873. TRyON, Man. Conch., Vol. VIII, p. 118, Pl. XXXII, fig. 38, 1886. CoopER, 

7th Ann. Rept. Cal. St. Min., 1888, p. 237. KEEP, West Coast Shells, p. 77, fig. 62, 
1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 203. 

Crucibulum auricula var. spinosum SBy., =Dispotea dumosa Con. (young shell), =Crucibulum 

dumosum TUOMEY & HOLMEs (young shell), (fide DALL, Trans. Wagner Inst. Sci., 

Vol. III, Part 3, 1892, p. 350.) 

Shell conical, elevated; apex rather acute, slightly curved, smooth, subcentral; surface 
ornamented with numerous rounded, radiating ridges, and sometimes with concentric rows of spires; 

concentric lines of growth visible; a cup-shaped lamina is attached along a line on one side of the 

interior of the shell; inner surface smooth; rim thin; aperture nearly circular. 

Dimensions.—Diam. 21 mm.; alt. 13.5 mm. 

lhe only member of this genus found in the San Pedro series of this locality. 
Dr. Dall says that the recent specimens from California agree in the minutest par- 
ticular with the Caloosahatehie fossils. This is probably a case of a survival of an 
old form. 
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Common in the lower San Pedro series of Deadman Island, and in upper San 
Pedro series of Deadman Island, San Pedro, Los Cerritos, Long Beach, and Crawfish 

George’s. Found in the Pleistocene at Twenty-sixth Street and Pacific Beach, 
San Diego. 

Living.—Monterey to San Diego (Carpenter): south to Peru (Cooper). 

Pleistocene.-—Santa Barbara (Cooper): San Pedro; San Diego (Arnold). 

Pliocene.—San Diego well (Dall): Caloosahatchie beds and Alligator Creek, 

Florida (Dall and Willcox). 

Miocene.—(Newer) North and South Carolina (Conrad and Holmes): (older) 

San Domingo (Gabb). 

Genus Galerus Humphrey. 

Shell depressed, subconical, spiral; summit subcentral; aperture very large, basal, with a 
subspiral broad lamina adhering to the left margin. 

Galerus chinensis Linn. is a characteristic species. 

342. Galerus mammillaris Broderip. 

Galerus mammillaris Brop., Trans. Zool. Soc., 1835, Pl. XXIII, fig. 5. Cpr., Brit. Assn. Rept., 

1856, p. 323. —Calypirea fastigiata GLD., = (?) Galerus contortus CpR. ( fide DALL, 

Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 203). 

Calyptrea mammillaris BRoD., TRyON, Man. Conch., Vol. VIII, p. 120, Pl. XXXIV, figs. 64-75, 

78-81, 1886. 

Shell depressed, subconical; whorls flattened, three; apex central, blunt; aperture subcircular, 
large; a broad lamina begins at apex on inner surface and makes a whole turn to the left, reaching 
nearly to margin; lower part of body-whorl corrugated; surface marked by irregular spiral striz. 

Dimensions.—Long. 32 mm.; lat. 30 mm.; alt. 7 mm. 

The specimen described was identified by Dr. Dall. 
Rare in lower San Pedro series of Deadman Island and San Pedro; and in 

the upper San Pedro series at Crawfish George’s and San Pedro. 

Living.—Puget Sound to Monterey (Cooper): Santa Barbara to Central 

America (Carpenter): San Pedro (Williamson). 

Pleistocene.—San Pedro (Arnold). 

Pliocene.—San Diego well (Dall). 

Genus Crepidula Lamarck. 

Shell oval, limpet-like, with a posterior, generally lateral spiral apex; interior with a shelly 

lamina covering its posterior half. 

Crepidula peruviana Lam. is a characteristic species. 
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343. Crepidula aculeata Gmelin. 

Patella aculeata GMEL., Syst. Nat., p. 3693, 1788. : 

Crepidula aculeata GMEL., =Calyptrea echinus BRoD., =Calyptrea hystrix BRov., =Crepidula 

californica Nutt. fide Crr., Brit. Assn. Rept., 1856, p. 323, Pl. VIII, figs. 3a, 37). 

Cpr., Brit. Assn. Rept., 1863, p. 654. TRyON, Man. Conch., Vol. VIII, p. 129, 

Pl. XX XIX, figs. 61-65, 1886. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 236. 

Datt, Bull. U. S. Nat. Mus., No. 37, 1889, p. 152. KEEP, West Coast Shells, p. 76, 

1892. Datu, Trans. Wagner Inst. Sci., Vol. III, Part 2, 1892, p. 357. WILLIAMSON, 

Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 203. 

Shell small, deep, thin; apex near anterior margin curved to left, smooth; surface sculptured 

with numerous prominent rounded, discontinuous, irregular ridges from near apex to margin; margin 

thin, crenulated; aperture subquadrate; deck oblique, thin, cupped, lower on right side than on 

left; inner surface smooth. 

Dimensions.—Long. 11 mm.; lat. g mm.; alt. 6 mm. 

The specimen described was identified by Dr. Dall. The occurrence of this 
species on both sides of the American continent is probably due to the survival of 
an old form which has changed little since the two regions were closely connected 

by water. 

Rare in the lower San Pedro series of San Pedro and Deadman Island. 

Living.—Monterey, south; Asia; Atlantic (Cooper). 

Pleistocene.—San Pedro to San Diego (Cooper): San Pedro (Arnold). 

Pliocene.—San Fernando (Cooper): De Leon Springs, Shell Creek, and 

Alligator Creek, Florida (Dall and Willcox). 

344. Crepidula adunca Sowerby. 

Crepidula adunca Spy., Tank. Cat., Appen., p. 7, 1825. Cpr., Brit. Assn. Rept., 1863, p. 654. 

Gass, Pal. Cal., Vol. II, p. 82, 1869. TRyon, Man. Conch., Vol. VIII, p. 129, 

Pl. XXXVIII, figs. 51-55; Pl. XX XVII, figs. 39, 40; Pl. XXXIX, fig. 60, 1886. 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 236. KEEP, West Coast Shells; 

p- 75, fig. 60, 1892. Da Lt, Trans. Wagner Inst. Sci., Vol. III, Part 2, 1892, pp. 355, 

358. WILLIAMSON, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 203. 

Crepidula rostriformis GLD., Proc. Bost. Soc. Nat. Hist., Vol. II, 1846, p. 160; Wilkes’ Expl. 

Exped., Vol. XII, p. 375, fig. 482, 1852. 

Crypta adunca Spy., H. & A. ADAms, Gen. Rec. Moll., Vol. I, p. 369, 1853. 

Shell nearly circular at base, elevated and curved backwards to apex; apex elevated, sharp, 

hooked, and removed from margin; surface marked with fine lamellar lines of growth; aperture 

nearly circular; margin thin; deck short, thin in middle, thicker towards sides, with anterior edge 

deeply curved; cavity penetrates beak from deck; deck set deep in shell. 

Dimensions.—Long. 19 mm.; lat. 12.5 mm.; alt. 10.5 mm.; aperture 15 mm. xX 12.5 mm. 

This shell is easily distinguishable by its elevated apex and short, curved-edged 
deck. Dr. Dall identified the shell described. This is the West Coast form of the 

Atlantic C. convexa Sby. 

Rather rare in the lower San Pedro series of Deadman Island and San Pedro; 

and in the upper San Pedro series of Los Cerritos, Crawfish George’s, San Pedro, and 
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Deadman Island. Found in the Pleistocene at the bath-house, Santa Barbara; at 

Barlow’s ranch, Ventura; and at Spanish Bight, San Diego. 

Living.—Straits of Fuea to Santa Barbara; Mexico (Cooper). 

Pleistocene.—Santa Barbara; San Diego (Cooper): San Pedro; Santa Barbara; 

Ventura; San Diego (Arnold). 

345. Crepidula dorsata Broderip. 

Crepidula dorsata Brov., Proc. Zool. Soc., 1834, p. 38. CpR., Brit. Assn. Rept., 1863, p. 654. 

Gass, Pal. Cal., Vol. II, p. 82, 1869. Tryon, Man. Conch., Vol. VIII, p. 127, 

Pl. XXXVII, figs. 26-30; Pl. XX XVIII, fig. 41, 1886. Cooper, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 236. KEEP, West Coast Shells, p. 76, 1892. Datu, Trans. Wagner 

Inst. Sci., Vol. III, Part IV, 1892, p: 358. 

Crypta dorsata Brop., H. & A. Apams, Gen. Rec. Moll., Vol. I, p. 369, 1853. 

Shell small, much depressed; apex curved to one side and upward, smooth on tip; surface 

sculptured with rough, rounded, radiating ridges, expanding and also increasing in number by inter- 
callation toward the margin; aperture round; margin crenulated and thickened; deck partly detached, 

thin, oblique, with pit at apex. 
Dimensions.—Diam. 10 mm.; alt. 3 mm. 

Rare in the lower San Pedro series of Deadman Island; and upper San Pedro 
series of Crawfish George’s and Los Cerritos. 

Living.—Straits of Fuca to Mazatlan; Peru, South America (Cooper). 

Pleistocene.—Santa Barbara (Cooper): San Pedro (Arnold). 

Pliocene.-—San Fernando (Cooper). 

346. Crepidula grandis Middendorff. 

Crepidula grandis Mipv.; Mal. Ross., Part II, p. 1or, Pl. XI, figs. 8,9, 10, 1849. CpR., Brit. 

Assn. Rept., 1863, p. 584. Gaps, Pal. Cal., Vol. II, p. 81, 1869. Tryon, Man. 

Conch., Vol. VIII, p. 127, Pl. XX XVII, fig. 33, 1886. CooprErR, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 237. Dati, Trans. Wagner Inst. Sci., Vol. III, Part II, 1892, 

p- 358. 

Shell heavy, elevated obliquely from an oval base; sides flattened; apex narrowed, curving 
nearly to side margin; surface sculptured by numerous fine lamellar lines of growth; deck long, 

thick (much thicker on side opposite from apex) and showing lines of growth on inner side, occupies 

over half of aperture, joins shell near margin. 

Dimensions.—Long. 80 mm.; lat. 50 mm.; alt. 45 mm.; aperture 60 mm. 

The rim, especially near the posterior end, shows the lamellar structure of the 
shells. These shells have a very pronounced habit of growing one upon another 

until the group sometimes numbers six or eight individuals. This species is easily 

recognized by its size and thickness. 
Dr. Dall unites C. prerupta Con. and C. princeps Con., but separates this 

species from (. grandis Midd. It has been the writer’s privilege to examine quite a 

series of C. prerupta Con. from the Astoria Miocene of Blakeley, Washington, and 
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it is his opinion, also, that this species is distinct from C. grandis. Two specimens in 
the upper San Pedro series of Deadman Island. Found also in the Pliocene at 

Pacific Beach, San Diego. 

Living. —Kamtschatka; Hakodate, Japan; Okhotsk (Carpenter). 

Pleistocene.—Santa Barbara (Cooper): San Pedro (Arnold). 

Pliocene.—Santa Rosa; Kirker’s Pass; Santa Barbara; San Fernando; San 

Diego well (Cooper): Alpine Creek, San Mateo County; Stanford University; San 
Diego (Arnold). 

Miocene Tomales, Marin County; Walnut Creek, Contra Costa County; 
Foxin’s and Santa Rosa Island, Santa Barbara County (Cooper). 

347. Crepidula navicelloides Nuttall. 

Crepidula navicelloides NuTT., Jay's Cat., No. 3035, 1835. Cpr., Brit. Assn. Rept., 1863, p. 654. 

Gaps, Pal. Cal., Vol. II, p. 82, 1869. TRyon, Man. Conch., Vol. VIII, p. 126, 1886. 

Cooper, 7th Ann. Rept., Cal. St. Min., 1888, p. 237. KEEP, West Coast Shells, p. 76. 

fig. 61, 1892. Wu LLtamson, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 203. 

Crepidula nummaria GLD., Proc. Bost. Soc. Nat. Hist., Vol. II, 1846, p. 60; Wilkes’ Expl. Exped., 

Vol. XII, p. 377, fig. 480, 1852. 

Crepidula explanata GLD., Mex. and Cal. Shells, p. 4, Pl. XIV, fig. 7, 1853; Proc. Zool. Soc., 1856, 

Pp. 205. 

This shell varies greatly in shape, due to the surface on which it grows. 
Specimens showing an easy gradation from the circular, flat variety, C. nwmmaria, 

through the typical, oblong, flat, C. navicelloides, to the elongated, curved variety, 
C. explanata, have been found in the upper San Pedro series of San Pedro. This 

species may be distinguished from the other members of this genus by its flat or 
dorsally concave appearance, and by the way in which the deck is raised in the 

center to allow body space between it and the inner surface of the shell. Repre- 
sentatives of the above forms were identified by Dr. Dall as this species. 

Rare in the lower San Pedro series of Deadman Island; and in the upper San 
Pedro series of Crawfish George’s, Los Cerritos, San Pedro, and Deadman Island. 

Found also in the Pleistocene at the bath-house, Santa Barbara. 

Living— Alaska to San Diego (Cooper). 

Pleistocene.—Santa Barbara (Cooper): San Pedro; Santa Barbara (Arnold). 

Pliocene—San Diego well (Dall). 

348. Crepidula onyx Sowerby. 

Crepidula onyx Spy., Genera of Shells, No. 23, fig. 2, 1824. Cpr., Proc. Zool. Soc., 1856, p. 225; 

3rit. Assn. Rept., 1856, p. 323. TRyon, Man. Conch., Vol. VIII, Pl. XX XVII, fig. 37; 

Pl. XX XVIII, figs. 43-50; Pl. XXXIX, fig. 59, 1886. 
Shell ovate, generally irregular, low arched, strong; apex small, marginal, sharp and turned 

to one side; surface marked by concentric lamellar lines of growth; aperture irregularly ovate; rim 
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thin; interior reddish brown (shows in all Pleistocene specimens examined), except for border equal 
in width to the space between the deck and the rim, which is light colored; deck thin, with nearly 
straight edge; slight depression where deck joins shell on right side; deck curves upward at margin 

where it joins shell, making the line of contact indistinct in most specimens, the deck merging 

into the shell. 
Dimensions.—Long. 32 mm.; lat. 25 mm.; alt. 10 mm. 

This shell may be distinguished from C. rugosa by its larger size, depressed 
form, interior coloration, and by the indistinetness of the line of contact between the 
deck and the shell. The deck of @. onyx is also joined to the shell nearer the rim 

than is the deck of either C. rugosa or C. adunca. 

This specimen was identified by Dr. Dall. 
Rare in the lower San Pedro series of Deadman Island and San Pedro; and 

in upper San Pedro series of Deadman Island, Los Cerritos, and San Pedro. Found 

also in the Pleistocene at Spanish Bight and Pacific Beach, San Diego. 

Living.—Panama, Central America (Carpenter). 

Pleistocene.—San Pedro; San Diego (Arnold). 

349. Crepidula rugosa Nuttall. 

Crepidula rugosa NuTT., mss., Proc. Zool. Soc., 1856, p. 224. Cpr., Brit Assn. Rept., 1863, p. 654. 

Tryon, Man. Conch., Vol. VIII, p. 128, Pl. XX XVII, fig. 37, 1886. KEEP, West 

Coast Shells, p. 76, 1892. 

Crepidula onyx Spy. var. rugosa NutT., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 203. 

Shape of shell similar to C. ozyx, but more arched; apex prominent, submarginal, sharp, 

hooked, smooth, turned only slightly to one side; lines of growth irregular; surface rugose, and 

quite glossy in some specimens; aperture oval; margin thin; deck deeply sunken in shell, and line 

of contact with shell very distinct; edge of deck straight. 
Dimensions.—Long. 20 mm.; lat. 12 mm.; alt. 10 mm.; aperture 15.5 mm. x 12 mm. 

Distinguishable from C. onyx by more prominent apex, which is further from 
the margin than in the latter; by the deeper set deck and by the less prominent 
lines of growth. Smaller than C. onyx. This specimen was identified by Dr. Dall. 

Found in lower San Pedro series of Deadman Island and San Pedro; and in 

the upper San Pedro series of Crawfish George’s, Deadman Island, San Pedro, Los 

Cerritos, and Long Beach. 

Living.—Santa Barbara to San Diego (Cooper): Mexico to Peru ? (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro (Arnold). 

Family LXXVII. AMALTHEIDA. 

Genus Hipponyx De France. 

Shell thick, obliquely conical, non-spiral; apex somewhat posterior and curved backwards; 
muscular impression horseshoe-shaped; base of attachment shelly, secreted by the foot of the animal. 

Hipponyx cornucopie Lam. is a characteristic species. 
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350. Hipponyx antiquatus Linnaeus. 

Patella antiquatus Linn., Syst. Nat., Ed. XII, p. 1259, 1768. DILLw., p. 1035, No. 44, 1760. 

Hipponyx antiquatus LINN., MENKE, Zeit. f. Mal., p. 79, 1853. CPR., Proc. Zool. Soc., 1856, p. 3; 

Brit. Assn. Rept., 1863, p. 654. TRyon, Man. Conch., Vol. VIII, p. 134, Pl. XL, 

figs. 93-99, 1886. CoopER, 7th Ann. Rept. Cal. St. Min., 1888, p. 244. KEEP, 

West Coast Shells, p. 74, fig. 59, 1892. 

Concholepas antiquatus LINN., H. & A. ADams, Gen. Rec. Moll., Vol. I, p- 373, 1853. 

Shell obliquely conical; apex blunt, projecting beyond posterior margin of shell; surface 
roughened by prominent lamellar, concentric lines of growth; base ovate; rim smooth, not crenated. 

_ This is a very variable species, the specimen described having an unusually 
elevated apex. The specimen was identified by Dr. Dall. 

Carpenter believes the Hipponyx mitrula of the West Indian fauna to be 
identical with the Hipponyx antiquatus of the Pacific Panama region. If these two 
are identical it is another case of an old species which has lived on in both habitats, 

having changed but little since the two regions were connected by water; or else it 
is a case of parallel development, where two species, having come from a common 

stock and living among like conditions, though separated geographically, have 
developed along parallel lines and are enough alike at the present time to warrant 
their being called the same species. In such a genus as Hipponyx, where there are 

so many mutations in a single species, either case would be possible. 
One specimen from the lower San Pedro series of Deadman Island; also found 

in the Pliocene of Deadman Island. 

Living.—Bodega Bay and south; South America; Atlantic (Cooper). 

Pleistocene.—San Pedro (Cooper; Arnold). 

351. Hipponyx cranioides Carpenier. 

Hlipponyx cranioides Cpr., Ann. & Mag. Nat. Hist., 3rd Ser., Vol. XIII, 1863, p. 428. TRyon, 

Man. Conch., Vol. VIII, p. 135, Pl. XL, figs. 6, 7, 1886. CoopER, 7th Ann. Rept. 

Cal. St. Min., 1888, p. 244. 

Shell obliquely conical, depressed; apex inconspicuous, blunt, posterior to center, but not 

reaching margin; surface ornamented with several wide lamella of growth which are grooved by 

numerous radiating furrows; aperture ovate; rim thin, sometimes corrugated near outer edge; 

interior smooth. 

Dimensions.—Long. 19 mm.; lat. 17 mm.; alt. 6 mm. 

Distinguishable from H. antiquatus by depressed shell, more central apex, 
and more regular lamelle of growth, which are prominently radially furrowed. The 
specimen described was identified by Dr. Dall. 

According to Tryon HH. tumens equals H. cranioides. 
Rather common in the lower San Pedro series at Deadman Island and San 

Pedro; rare in upper San Pedro series at Deadman Island and Los Cerritos. Found 
also in the Pleistocene at Spanish Bight, San Diego. 

Living.—Straits of Fuca to Santa Barbara (Cooper). 

Pleistocene.—Santa Barbara (Cooper): San Pedro; San Diego (Arnold). 
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352. Hipponyx tumens Carpenter. 

Hipponyx tumens Cprr., Brit. Assn. Rept., 1863, p. 654; Ann. & Mag. Nat. Hist., 3rd Ser., 

Vol. XV, 1865, p. 181. 
Capulus tumens CpR., CooPER, 7th Ann. Rept. Cal. St. Min., 1888, p. 232. 

Shell of medium size, tumid, with oval base; apex distinct, small, sharp, curved to right 

side, raised above margin; surface sculptured by numerous sharp, distinct, raised radiating lines and 

less prominent lines of growth, which give the radiating lines a slightly granulose appearance; 

aperture oval, slightly effuse, and finely crenulated on outer border. 
Dimensions.—Long. (including apex) 11.5 mm.; Jat. 10 mm.; alt. 5 mm. 

Distinguishable from H. antiquatus by its rather faint, regular sculpture, of 

which the radiating lines are much more prominent than the concentric. 
One specimen from the lower San Pedro series of Deadman Island; also found 

in lower San Pedro series at San Pedro; and in the upper San Pedro series at Dead- 

man Island. Found also in the Pleistocene at Pacific Beach, San Diego. 

Living.—Monterey to San Diego and Islands (Cooper). 

Pleistocene.—San Pedro (Cooper; Arnold): San Diego (Arnold). 

Family LXXVIII. NATICIDA. 

Genus Natica (Adanson) Scopoli. 

Shell subglobular; spire slightly elevated; aperture half round; a spiral columellar callus 

entering the umbilicus. 

Natica canrena Linn. is a characteristic species. 

Subgenus Cryptonatica Dail. 

Naticas with smooth calcareous operculum and an umbilicus entirely and smoothly fillea 

with callus. 

Type, Natica clausa Brod. & Sowb. 

353. Natica (Cryptonatica) clausa Broderip & Sowerby. 

PuatEe X, Fie. 13. 

Natica clause Brov. & Ssy., Zool. Jour., Vol. IV, 1829, p. 360; Zool. Beechey’s Voyage, p. 136, 
Pl. XXXIV, fig. 3; Pl. XX XVII, fig. 6, 1839. Cpr., Brit. Assn. Rept., 1863, p. 661. 

Gasp, Pal. Cal., Vol. II, p. 77, 1869. TRyon, Man. Conch., Vol. VIII, p. 30, Pl. IX, 

figs. 65, 67-69, 73, 1886. CoopER, 7th Ann. Rept. Cal. St. Min., 1888, p. 253. KEEP, 

West Coast Shells, p. 46, 1892. 

Natica russa GuLD., Proc. Bost. Soc. Nat. Hist., Vol. VII, 1859, p. 43; Otia, p. 109, 1862. CrR., 

Brit. Assn. Rept., 1863, p. 586. Cooper, Bull. No. 4, Cal. St. Min. Bureau, Part 3, 

1894, p. 29. 

Shell of medium size, ovate-globular; spire only slightly elevated; whorls four, evenly 

convex, though sometimes slightly shouldered; surface smooth except for fine incremental lines; 

(40) April 28, 1903. 
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suture impressed, distinct; aperture semilunar; outer lip sharp; inner lip callous and_ reflected 

completely over the umbilicus. 
Dimensions.—Alt. 27 mm.; lat. 25 mm.; aperture 20 mm. x 12.5 mm.; defl. 115 degrees. 

After comparing a series of Naticas collected from the Pliocene of Deadman 
Island, part of which were identified as NV. russa and part as N. clausa by Dr. Dall, 
it is very evident that there is no difference between the two species. This species 
is distinguishable from Neverita recluziana by a more elevated spire, more evenly 

convex whorls, and a more concave umbilical region. 
Rare in Pliocene of Deadman Island and Timm’s Point. None have been 

found in the Pleistocene by the writer, except one small specimen which came from 
the lower San Pedro series at Deadman Island. Found in the Pliocene at Packard’s 
Hill, and in the Pleistocene at the bath-house, Santa Barbara. The specimen 

figured is a medium sized one from the Pliocene of Deadman Island, and is now in 

the collection of Delos Arnold. 

Living.—Arctie Ocean; Alaska; North Atlantic (Cooper). 

Pleistocene—Santa Barbara to San Diego (Cooper): San Pedro; Santa 
Barbara (Arnold). 

Pliocene.—San Pedro; Santa Barbara (Arnold). 

Genus Polynices Montfort. 

This group includes all of the Naticidee with corneous opercula. 

Type, Natica mammilla Linn. 

Subgenus Neverita Risso. 

Shell depressed, orbicular; spire conical or flattened; columella partly filled by a tongue- 

shaped callous process (funiculum) from the columella. Operculum horny. 

Natica duplicata Say is a characteristic species. 

354. Polynices (Neverita) recluziana Petit. 

Pirate X, Fie. 12. 

Natica recluziana PETIT, DESHAYES, Mag. de Zool., Mollusca, p. 37, 1841. TRyon, Man. Conch., 

Vol. VIII, p. 34, Pl. XII, fig. 1, 1886. 

Neverita recluziana Petit, H. & A. ApAMs, Gen. Rec. Moll., Vol. I, p. 208, 1853. Cpr., Brit. 

Assn. Rept., 1863, p. 661. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 254. 

KEEP, West Coast Shells, p. 46, fig. 26, 1892. WrLitamson, Proc. U.S. Nat. Mus., 

Vol. XV; 1892, p. 211. 

Neverita recluziana DrEsH., Gasp, Pal. Cal., Vol. II, p.77, 1869. DaAtLt, Trans. Wagner Inst. Sci., 

Vol. III, Part 2, 1892, p. 360. 

Shell ovate to flattened globular; spire only very slightly elevated, obtuse; whorls three, 

slightly convex; body-whorl having a long, slightly convex slope from suture to near base, where it 
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suddenly turns under to umbilicus; surface ornamented with fine, oblique incremental lines; suture 

distinct, but not impressed; aperture semilunar; lip thin; columella incrusted, the incrustation 

extending down and completely covering the umbilicus. 
Dimensions.—Long. 20 mm.; lat. 24 mm.; aperture 16 mm. x 10 mm.; defl. 130 degrees. 

(A rather small specimen. ) 

The young shells are more depressed than the adults, some of them being 
quite flat. In some of the specimens the callus has not completely covered the 
umbilicus, leaving a little pit near the lower part of the umbilical region. This 
species is very variable in both size and shape. Dr. Dall has described a variety 
with an elevated spire which he calls var. a/ta. This variety is quite common in all 
of the upper San Pedro series localities. 

Common in the upper San Pedro series of the San Pedro region, but rare in 

the lower San Pedro series and Pliocene. Found in the Pleistocene at Barlow’s 
ranch and old irrigating ditch, Ventura; at Spanish Bight, Twenty-sixth Street, and 
Pacific Beach, San Diego; and in the Pliocene at Pacifie Beach, San Diego. The 

specimen figured is from the upper San Pedro series at San Pedro, and is now in the 
collection of Delos Arnold. 

Living.—Monterey to Lower California (Cooper). 

Pleistocene—Santa Barbara to San Diego (Cooper): San Pedro; Santa 
Barbara; San Diego (Arnold). 

Pliocene.—Santa Barbara; San Fernando (Cooper): San Pedro; San Diego 

(Arnold): San Diego well (Dall). 

Miocene.—Martinez; Walnut Creek; Santa Inez; Santa Monica; Death 

Valley (Cooper). 

Subgenus Lunatia Gray. 

Shell usually somber colored; covered with a dark, thin epidermis; not so thick as the 

typical group; umbilicus open, without funiculum. Operculum corneous. 

Type, Natica ampullaria Lam. 

355. Polynices (Lunatia) lewisii Gould. 

Puate X, Fie. 14. 

Natica lewisii GLD., Proc. Bost. Soc. Nat. Hist., 1847, p. 239; Wilkes’ Expl. Exped., p. 211, 

Pl. XV, p. 253, 1852. 

Lunatia lewisii GuLp., Cpr., Brit. Assn. Rept., 1863, p. 661. Gass, Pal. Cal., Vol. II, p. 77, 1869. 
= WN. reiniana DUNKER (young), = XN. algida Gup. ( fide TRYoN, Man. Conch., 

Vol. VIII, p. 35, Pl. XIII, figs. 11, 12; Pl. IX. fig. 70, 1886).. Cooper, 7th Ann. Rept. 

Cal. St. Min., 1888, p. 247. KereEp, West Coast Shells, p. 45, fig. 25, 1892. DaALt, 
Trans. Wagner Inst. Sci., Vol. III, Part II, 1892, p. 374. 

Natica (Lunatia) lewisit GLD., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 211. 

The adult may be distinguished from Neverita recluziana by its large size, 

open umbilicus, generally more elevated spire, and a shallow, spiral groove near the 
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anterior portion of the body-whorl. The upper whorls are more convex and more 

distinctly separated from each other by the suture than are the upper whorls of the 
latter species. All the specimens found were larger than the average N. recluziana, 

some of them being over 100 mm. in altitude. 
Rare in the upper San Pedro series of San Pedro, Los Cerritos, Long Beach, 

Crawfish George’s, and Deadman Island. The specimen figured is from the upper 

San Pedro series at San Pedro, and is now in the collection of Delos Arnold. 

Living.—Straits of Fuca to San Diego (Cooper): Japan (Tryon): Catalina 

Island (Arnold). 

Pleistocene.—Santa Barbara; San Nicolas Island (Cooper) : San Pedro (Arnold). 

Pliocene.—Kirker’s Pass; Santa Barbara; San Fernando (Cooper): Soquel, 

Santa Cruz County (Arnold). 

Genus Sigaretus Lamarck. 

Shell ear-shaped, with minute spire and very large aperture; externally with revolving striz; 

color usually white, with sometimes a thin, corneous epidermis. Operculum minute, horny, 

subspiral. 

Sigaretus neritoideus Linn. is a characteristic species. 

356. Sigaretus debilis Gould. 

Sigaretus debilis GLD., Jour. Bost. Soc. Nat. Hist., Vol. VI, 1853, p. 379, Pl. XIV, fig. 17. CpR., 

Proc. Zool. Soc., 1856, p. 207. TRyoN, Man. Conch., Vol. VIII, p. 57, Pl. XXIV, 

fig. 65, 1886. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 264. KEEP, West Coast 

Shells, p. 47, 1892. 

‘Shell small, much depressed, thin, almost pellucid; whorls two, spire almost coincident 

with the general surface; apex at one-fourth the diameter of the shell; periphery obtuse-angular, 

becoming more so as it approaches the aperture; ventral surface excavated at the umbilical region, 

with a slight unappressed lamina at that point; margin of the aperture having a very slight advance 
in the outline, as it approaches the peripheral angle; surface with very numerous and very delicate 

obtusely excavated revolving striz, much finer on the ventral than on the dorsal surface.” 

Dimensions.—Length about 22 mm. 

The above is Gould’s original description. 
Rare in the upper San Pedro series; one imperfect specimen from that hori- 

zon at Los Cerritos, and one nearly perfect one from the lumber yard, San Pedro. 

Living.—Monterey to Lower California (Cooper). 

Pleistocene.—San Pedro (Arnold). 

Phocene.—San Diego well (Cooper). 
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Family LXXIX. LAMELLARIIDZ. 

Genus Lamellaria Montagu. 

Shell ear-shaped; thin, pellucid, fragile; spire very small; aperture large, patulous; inner 

lip receding. 

Lamellaria perspicua is a characteristic species. 

357. Lamellaria stearnsii Dall. 

Lamellaria stearnsit DALL, Am. Jour. Conch., Vol. VII, 1872, p. 122, Pl. XV, fig. 6. Tryon, 

Man. Conch., Vol. VIII, p. 63, Pl. XX VII, figs. 12 and 13, 1886. KEEP, West Coast 

Shells, p. 47, fig. 27, 1892. DALL, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 211. 
Lamellaria depressa DALL, mss., 1866 ( fide DALL). 

Shell suborbicular, depressed; spire hardly elevated above last whorl; whorls three, convex; 

columella sharp, thin, widely arcuate, loosely twisted, so that the apex is discernible from below; 

suture distinct; aperture very effuse, rounded; marked by lines of growth, crossed by microscopic 

fine revolving striz. 
Dimensions.—Long. 15.2 mm.; lat. 11 mm.; alt. 7 mm. 

Somewhat resembles Sigaretus debilis, but smaller, smoother, and more inflated. 

Rare in lower San Pedro series of Deadman Island; one specimen. Found 
also in the Pleistocene at Twenty-sixth Street, San Diego. 

Living.—Monterey (Dall): San Pedro (Williamson): West Coast (Keep). 

Pleistocene.—San Pedro; San Diego (Arnold). 

Superfamily DOCOGLOSSA. 

Family LXXX. ACMAIDA. 

Genus Acmea LHschscholtz. 

Shell solid, patuliform; apex erect or anteriorly inclined. 

Acm«a mitra Esch. is a characteristic species. 

358. Acmeza depicta Hinds. 

Patelloida depicta Hvs., Ann. Nat. Hist., Vol. X, 1842, p. 82; Voyage Sulphur, p. 53, No. 217, 1844. 

Nacella depicta Hps., Proc. Zool. Soc., 1856, p. 204. Cpr., Brit. Assn. Rept., 1863, p. 650. KEEP, 

West Coast Shells, p. 103, 1892. 

Shell small, conical, with elongate-elliptical base; apex inconspicuous, about one-fifth length 

from posterior extremity; surface ornamented by radiating narrow bands of color. 

Dimensions.—Long. 7 mm.; lat. 2.8 mm.; alt. 1.8 mm. 

This species is close to A. paleacea, but is slightly broader, more depressed, 
and has bands of brown radiating from the apex. 

One specimen from the upper San Pedro series at Crawfish George’s. 

Living.—San Diego (Carpenter). 

Pleistocene.—San Pedro (Arnold). 
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359. Acmea insessa Hinds. 

Patella insessa Hps., Ann. & Mag. Nat. Hist., Vol. X, 1860, p. 82, Pl. VI, fig. 3. 

Nacella incessa Hps., Cpr., Brit. Assn. Rept., 1863, p. 650. Gass, Pal. Cal., Vol. II, p. 87, 1869. 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 227. KEEP, West Coast Shells, p. 103, 

fig. 91, 1892. 

Acme@a insessa Hps., DAL, Am. Jour. Conch., Vol. VI, 1871, p. 244, Pl. XIV, fig. 3. TRYON, 
Man. Conch., Vol. XIII, p. 18, Pl. VI, figs. 36, 37, 1891. WuLiramson, Proc. U. S. 

Nat. Mus., Vol. XV, 1892, p. 197. 

Shell limpet-shaped, rather thick, brown; apex acute and dark, with light band around dark 

spot (this coloration due to the wearing of shell through outer layer); sculpture consists of fine incre- 

mental striz; margin inclined to be compressed as the shell grows old; apex slightly anterior. 

Dimensions.—Long. 17 mm.; lat. 10 mm.; alt. 11 mm. 

Found in the Pliocene of Deadman Island; the lower San Pedro series of 

Deadman Island and San Pedro; and the upper San Pedro series of Deadman 
Island, San Pedro, Los Cerritos, and Crawfish George’s. Found in the Pleistocene 

at bath-house, Santa Barbara; and at Spanish Bight, San Diego. 

Living.—Sitka to San Diego (Dall). 

Pleistocene.—San Diego (Cooper): San Pedro; Santa Barbara; San Diego 

(Arnold). 

Pliocene.—San Pedro (Arnold). 

360. Acmea instabilis Gould. 

Patella instabilis GLD., Proc. Bost. Soc. Nat. Hist., Vol. II, 1846, p. 150. 

Nacella instabilis GLD., CprR., Brit. Assn. Rept., 1863, p. 650. KerxEp, West Coast Shells, p. 103, 

1892. 

Acmea instabilis GLp., DaLLt, Am. Jour. Conch., Vol. VI, 1871, p. 245. TRyon, Man. Conch., 

Vol. XIII, p. 18, Pl. VI, figs. 32, 33, 1891. Cooper, Bull. No. 4, Cal. St. Min. Bureau, 

Part III, 1894, p. 24. 

Shell resembles A. zzsessa, but is much larger when adult; apex rounded; sculpture con- 

sists of concentric grooves and strie. 
Dimensions.—Long. 26.5 mm.; lat. 15 mm.; alt. 12 mm. 

Distinguishable from A. insessa by its rounded apex, shallowness, and larger size. 
One specimen from upper San Pedro series of Crawfish George’s. 

Living.—Sitka to Monterey (Dall). 

Pleistocene.—San Pedro (Arnold): San Nicolas Island (Bowers). 

361. Acmea mitra Lschscholtz. 

Acmea mitra Escu., Zool. Atlas, Vol. V, p. 18, No. 1, Pl. XXIII, fig. 4, 1833. DALi, Am. Jour. 

Conch., Vol. VI, 1871, p. 241, Pl. XIV, fig. 1. Cooper, 7th Ann. Rept. Cal. St. Min., 

1888, p. 228. Tryon, Man. Conch., Vol. XIII, p. 24, Pl. Ill, fig. 50, 1891. KEEP, 

West Coast Shells, p. 99, fig. 85, 1892. WHUILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 

1892, p. 197. 

Scurria mitra Escu., Cpr., Brit. Assn. Rept., 1863, p. 650. GaAs, Pal.{Cal., Vol. II, p. 87, 1869. 
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Shell conical, apex erect, nearly central, rather sharp, smooth; posterior surface straight; 

anterior slightly convex; ornamentation of fine incremental lines, giving quite a rough surface to 

some specimens; aperture oval to nearly circular; rim smooth. 

Dimensions. —Long. 31 mm.; lat. 27.5 mm.; alt. 1g mm. 

Easily distinguishable by its elevated, nearly central apex, comparatively 

smooth, light colored surface, and its size. 
Not uncommon in the upper San Pedro series of Crawfish George’s. 

Living.—Sitka to San Diego (Cooper): Half Moon Bay, San Mateo County 
(Arnold). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro (Arnold). 

3602. Acmea paleacea (ould. 

Acmea paleacea GLD., Bost. Jour. Nat. Hist., Vol. VI, 1853, p. 376, Pl. XIV, fig. 5; Mex. and Cal. 

Shells, p. 3, Pl. XIV, fig. 5, 1853. Dati, Am. Jour. Conch., Vol. VI, 1871, p. 253. 

Tryon, Man. Conch., Vol. XIII, p. 20, Pl. VI, fig. 42, 1891. WHuILLIAMSON, Proc. U. 5. 

Nat. Mus., Vol. XV, 1892, p. 197. 
Nacella paleacea GLD., CpR., Brit. Assn. Rept., 1863, p. 650. KEEP, West Coast Shells, p. 104, 1892. 

“Shell minute, delicate, thin, elongated, laterally compressed, so that the two sides are 

parallel; dorsal aspect a long, narrow oval; lateral aspect low, triangular; apex at about the anterior 
third, acute, antrorse; surface with delicate lines of growth and a few obtuse radiating ridges along 

the dorsal slope at each end; color cinnamon brown.”’ 
Dimensions.—Long. 7 mm.; lat. 1.5 mm.; alt. 2 mm. 

This shell has little resemblance to any of the others of its genus found in this 
formation, and may readily be distinguished by its small size and peculiar shape. 

Dr. Dall identified the specimen. 
Rare in the upper San Pedro series of Crawfish George’s; two specimens found. 

Living.—Santa Barbara (Jewett): Monterey; San Diego (Dall). 

Pleistocene.—San Pedro (Arnold). 

363.  Acmea pelta Hschscholtz. 

Acmea pelta Escu., Zool. Atl., Vol. V, p. 19, No. 5, 1833. Cpr., Brit. Assn. Rept., 1863, p. 650. 

Gass, Pal. Cal., Vol. II, p. 52, 1869. Dati, Am. Jour. Conch., Vol. VI, 1871, 

p- 246, Pl. XIV, fig. 6. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 228. Tryon, 

Man. Conch., Vol. XIII, p. 17, Pl. VIII, figs. 86-95, 1891. KEEP, West Coast Shells, 

p. 102, 1892. WHLLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 197. 

Shell depressed, rounded, with few prominent bulging ribs, which are not developed in the 

young shell; apex smooth, obtuse, and anterior to center. 

Two specimens sent to Dr. Dall were identified by him as the young of 

this species. 
Rare in the lower San Pedro series of Deadman Island; and upper San Pedro 

series of Los Cerritos and San Pedro. Found in the Pleistocene at Pacific Beach, 

San Diego; and at Barlow’s ranch, Ventura. 
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Living.—Sitka to San Diego (Cooper). 

Pleistocene. —Santa Barbara (Cooper): San Pedro; Ventura; San Diego 

(Arnold). 

304. Acmea spectrum (Nuttall) Reeve. 

Acmea spectrum Nutt., RVE., Cpr., Brit. Assn. Rept., 1863, p. 650. 

Acmea spectrum Nutt., Gass, Pal. Cal., Vol. II, p. 86, 1869. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p.228. KrEp, West Coast Shells, p. 100, figs. 86, 87, 1892. WILLIAMSON, 

Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 197. 

Acmea spectrum Rve., DALL, Am. Jour. Conch., Vol. VI, 1871, p. 251, Pl. XIV, fig. 10. TRyoN, 

Man. Conch., Vol. XIII, p. 14, Pl. I, figs. 7-9, 1891. 

Shell depressed, with rather acute apex, which is about one-third length of shell from the 

anterior margin; ribs very prominent and rugose, generally alternating large and small. 

Dimensions.—Long. 26 mm.; lat. 19 mm.; alt. 10 mm. 

The commonest of the Acmeedee, and easily distinguishable by the prominent, 

rugose ribs. 
Rare in the lower San Pedro series of Deadman Island; and rather common 

in the upper San Pedro series of Deadman Island and San Pedro. 

Living.—Bodega Bay to Lower California (Dall). 

Pleistocene.—Santa Barbara; San Pedro (Cooper): San Pedro (Arnold). 

Family LXXXI. LIOTIIDA. 

Genus Delphinoidea Brown. 

Shell orbicular, depressed, widely umbilicated; spire short; whorls transversely striated or 

cancellated; aperture round, not nacreous; peristome continuous, simple. 

Delphinoidea cancellata Marryat is a characteristic species. 

[S. D.] Delphinoidea coronadoensis, sp. nov. 

Shell minute, orbicular, depressed, milk-white, rather thick for size of shell; spire flattened 

beneath plane of upper periphery of the body-whorl; whorls two and one-half, nearly circular in 

cross-section; surface ornamented by numerous subequal, rounded spiral ridges, and very minute 
transverse lines, the whole giving the surface a cancellated appearance; irregular lines denoting 
interruption in growth are common on the body-whorl; suture deeply appressed; umbilicus wide, 

deep; aperture suboval; peristome continuous, rather thick, slightly effuse. 
Dimenstons.—Maximum diam. 2 mm.; alt. o.g mm. 

This species, which is the smallest gastropod found in the Spanish Bight 

Pleistocene, is named for the Coronado peninsula, into which Spanish Bight extends. 

Pleistocene.—San Diego (Arnold). 
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Family LXXXII. PHASIANELLID. 

Genus Phasianella Lamarck. 

Shell elongated, polished, richly colored; whorls convex; aperture oval, not pearly; inner lip 

callous; outer lip thin; operculum shelly; callous outside, subspiral inside. 

Phasianella fulimoides Lam. is a characteristic species. 

365. Phasianella compta Gould. 

Phasianella compta Guv., Pac. R. R. Rept., Vol. VI, p. 333, Pl. XI, figs. 25, 26, 1857. Cpr., Brit. 
Assn. Rept., 1863, p. 651. Gass, Pal. Cal., Vol. II, p. 82, 1869. TRyon, Man. Conch., 

Vol. X, p. 173, Pl. XX XIX, figs. 69-72, 1888. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p. 258. KEEp, West Coast Shells, p. 89, fig. 74, 1892. WILLIAMSON, 

Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 199. 

Shell small, thin; spire elevated; apex subacute; whorls four, evenly convex; ornamenta- 

tion consists of eight obsolete spiral ridges crossed by numerous fine oblique, incremental lines; 
suture depressed, distinct; aperture ovate; outer lip thin; inner lip sharp and effuse, with incrustation 

extending to umbilical region; a narrow umbilical chink is sometimes present. 

Dimensions.—Long. 9.5 mm.; lat. 6 mm.; body-whorl 7 mm.; aperture 4.2 mm, x 2.8 mm.; 

defi. 45 degrees. 

Distinguishable from the genus Lacuna by lack of distinct umbilical chink, 

and by the spiral lines. These lines are slightly oblique and slope anteriorly from 
the top of the whorl. The Pleistocene shells often retain their coloration of zigzag, 

irregular, transverse, purple lines. 
This species is common in the upper San Pedro series of San Pedro; and in 

the lower San Pedro series at San Pedro and Deadman Island. Found also in the 
Pleistocene at Twenty-sixth Street, San Diego. 

Living.—San Pedro to Mazatlan (Cooper). 

Pleistocene—San Pedro; San Diego (Cooper; Arnold). 

Family LXXXIII. TURBINID. 

Genus Pachypoma (ray. 

Shell trochiform, conical, with moderately elevated spire; base concave, not umbilicated; 

whorls flattened, rugose, spinously fringed. Operculum oval, subquadrangular, externally convex. 

Pachypoma celata Chem. is a characteristic species. 

366. Pachypoma inequale Martyn. 

Trochus inequalis Marv., Univ. Conch., Lond., 1784. 

Pachypoma inequale Marv., DAL, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 199, Pl. XXIII, 

figs. 1, 3, 5. 

Trochus gibberosus CHEM., Conch. Cab., X, p. 278, vign. 23, 1795. 

Pachypoma gibberosum CuEM., Cpr., Brit. Assn. Rept., 1863, p. 651. Gass, Pal. Cal., Vol. II, 

p. 83, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 256. KEEP, West Coast 

Shells, p. 87, 1892. 
Astralium inequale Mart., Tryon, Man. Conch., Vol. X, p. 244, Pl. LVII, figs. 51, 52, 1888. 

May 4, 1903, 

(41) 
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Shell of moderate size, conical; spire elevated, subacute; whorls five or six, flat, with numer- 

ous oblique, rounded, irregular, transverse ridges, with smaller ridges intercalated on lower part of 

whorls; suture impressed, wavy, distinct; aperture subovate; umbilicus obsolete; base flat, ornamented 

with several prominent, rounded, rugose spiral ridges with squamose lirula between. 

Dimensions.—Alt. 23 mm.; lat. 25 mm.; defl. 65 mm. 

This species resembles Pomaulax wndosus quite closely, but may be distinguished 
from that species by lack of prominent keel on anterior margin of whorl, intercalated 
transverse ridges, and prominent spiral ridges on base. 

Rare in upper San Pedro series of San Pedro. 

Living.—Straits of Fuea to Catalina Island (Cooper). 

Pleistocene. 

Arnold). 

Santa Barbara; San Pedro (Cooper): San Pedro (Williamson; 

Genus Pomaulax Gray. 

Shell trochiform, elevated, conic, angulated and nodose at the periphery; obliquely ribbed; 

not umbilicated; inner lip arcuated with a wide callus, which is channeled, anteriorly truncated. 

Type, Pomaulax undosus Wood. 

367. Pomaulax undosus Wood. 

Trochus undosus Woop, Index, Test. Suppl., Pl. LI, fig. 1, 1828; Suppl., p. 16, Pl. V, fig. 1, 1859. 

Pomaulax undosus Woop, Cpr., Brit. Assn. Rept., 1863, p. 651. Gass, Pal. Cal., Vol. II, p. 83, 

1869. Tryon, Man. Conch., Vol. X, p. 243, Pl. LVIII, figs. 69, 70, 1888; Syst. and 

Struct. Conch., Vol. II, p. 308, Pl. LX XX, fig. 33, 1883. Cooper, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 260. KerEp, West Coast Shells, p. 89, fig. 75, 1892. WILLIAMSON, 

Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 199. 

Shell large, conical; spire elevated, subacute; whorls six or seven, flat with undulating, 
nodose keel on anterior margin; transverse ridges on upper part of whorl, with small nodes near 

middle of shell and toward anterior margin; suture appressed, distinct and wavy; keel prominent on 

body-whorl; base flat, with faint spiral sculpture; aperture subovate; columellar protuberance on 

some specimens. 

Dimensions.—Alt. 40 mm.; lat. 45 mm.; defl. 70 degrees. 

This species is characterized by the prominent nodose keel on anterior margin 
of whorl. Although the living specimens are common, the fossils are rare in this 

lo ality. 

Upper San Pedro series of San Pedro and Crawfish George’s. Found also in 
the Pleistocene at Pacifie Beach, San Diego. 

Living.—Santa Barbara to Cape St. Lucas; Monterey ? (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; San Diego 
(Arnold). 

Genus Leptothyra Carpenter. 

Shell small, turbinated, thick; not umbilicated; aperture circular, slightly angulated 
anteriorly. 

Type, Leptothyra carpentert Carpenter. 
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368. Leptothyra bacula Carpenter. 

Leptonyx bacula Crr., Brit. Assn. Rept., 1863, p. 652. KEEP, West Coast Shells, p. 87, 1892. 

Leptothyra bacula Cpr., Gass, Pal. Cal., Vol. II, p. 85, 1869. Cooper, 7th Ann. Rept. Cal. St. 

Min., 1888, p. 245. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892. p. 199 

Shell small, turreted, thick; surface sculptured by fine spiral lines; no umbilicus; aperture 

circular, slightly angulated anteriorly. 

Dimensions.—Alt. 2 mm.; lat. 2.5 mm. 

The specimen from the Pleistocene shows the original pink color of the living 
shell, and looks very much like a very small Norrisia norrisii, except that the Lep- 

tothyra has no umbilicus. 
Distinguishable from L. carpenteri and L. paucicostata by its much finer spiral 

seulptare and pinkish color. 
One specimen from the lower San Pedro series of Deadman Island; also 

found in the lower San Pedro series at Los Cerritos. Found in the Pleistocene at 

bath-house, Santa Barbara. 

Living.—Monterey to Catalina Island (Cooper). 

Pleistocene—Santa Barbara to San Pedro (Cooper): San Pedro; Santa Bar- 

bara (Arnold). 
3609. Leptothyra carpenteri Pilsbry. 

Leptothyra carpentert PILSBRY, TRYON, Man. Conch., Vol. X, p. 247, Pl. XXXIXa, figs. 26-29, 

1888; Nautilus, July, 1890. WuLLramson, Proc. U, S. Nat. Mus., Vol. XV, 1892, p. 199. 

Leptothyra sanguineus LINN., Cpr., Brit. Assn. Rept., 1863, p. 652. 

Leptothyra sanguinea Cpr., GABB, Pal. Cal., Vol. II, p. 85. 1869. TRyoNn, Syst. Conch., Vol. I, 
Pl. II, p. 312, 1882. Cooper, 7th Ann. Rept. Cal. St. Min., p. 245, 1888. (Not 

Leptothyra sanguineus LINN., Syst. Nat., 1760.) 

Leptonyx sanguinea LINN., KEEP, West Coast Shells, p. 87, fig. 73, 1892. 

Shell small, subconical, thick; spire only slightly elevated; whorls three to four, slightly 

convex; body-whorl subangulate anteriorly; whorls ornamented by nine to ten fine, spiral ridges; 

aperture circular; not umbilicated; tubercle on lower portion of outer lip; suture slightly im- 

pressed, distinct. 
Dimenstons.—Alt. 8 mm.; lat. 10 mm.; defl. 100 degrees. 

Distinguishable from L. paucicostata by larger size, greater number and less 
prominence of spiral ridges, and by less prominence of suture; distinguishable from 
L. bacula by \ess number and greater prominence of spiral ridges. 

Found in lower San Pedro series at Deadman Island, and San Pedro; and 

in the upper San Pedro series at San Pedro and Crawfish George’s. 

Living.—Straits of Fuca to San Diego; Japan (Cooper). 

Pleistocene.—Santa Barbara (Cooper): San Pedro (Arnold). 

370. Leptothyra paucicostata Dall. 

Leptothyra paucicostata DALL, Am. Jour. Conch., Vol. VII, 1872, p. 131, Pl. XV, fig. 10. Tryon, 

Man. Conch., Vol. X, p. 248, Pl. LXIII, fig. 27, 1888. Cooper, 7th Ann. Rept. Cal, 
St. Min., 1888, p. 245. 
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Shell smaller than Z. carpenteri; whorls ornamented with very prominent, coarse spiral 
ridges; a typical specimen showing six on the body-whorl and two small ones in umbilical region; 

suture deeply impressed, distinct; aperture circular; lip thick, with tubercle on lower part. 
Dimensions.—Alt. 4 mm.; lat. 5 mm.; defl. roo degrees. 

Distinguishable from L. carpenteri and L. bacula by the coarse spiral ribs and 

deep suture. 
Two specimens found in the lower San Pedro series of San Pedro. Found in 

the Pleistocene at the bath-house, Santa Barbara. 

Living.—Santa Cruz to Monterey (Cooper). 

Pleistocene.—Santa Barbara (Cooper): San Pedro; Santa Barbara (Arnold). 

Family LXXXIV. TROCHID. 

Genus Chlorostoma Swainson. 

Shell conoidal, profoundly umbilicated, or umbilical region covered by a callosity; whorls 

smooth or subcarinated, the last subangulated at the base; columellar lip spirally twisted around the 

umbilicus; outer lip angulated at the base. 

Chlorostoma argyrostroma Chemn. is a characteristic species. 

371. Chlorostoma aureotinctum Forbes. 

Trochus aureotincltus Fps., Proc. Zool. Soc., 1850, p. 271. FIscHER, Coq. Viv., Turbo, p. 94, 

Pl. XXXI, fig. 1. 
Chlorostoma aureotinctum Fps., Cpr., Brit. Assn. Rept., 1863, p. 652. Cooper, 7th Ann. Rept. 

Cal. St. Min., 1888, p. 234. TRyon, Man. Conch., Vol. XI, p. 172, Pl. X XVII, 

figs. 31-33, 1889. KEEP, West Coast Shells, p. 84, 1892. WuiLLrIamson, Proc. U.S. 

Nat. Mus., Vol. XV, 1892, p. 200. 

Shell conoidal, spire somewhat elevated; apex obtuse; whorls four, slightly convex; body- 

whorl subangular at base; surface roughened by prominent, rounded, irregular, transverse ridges, 

which appress against the antecedent whorls and become obsolete at the angles of the whorl; lower 

portion of whorl smooth, as is the whole surface of the two posterior whorls; suture distinct; base of 

body-whorl furrowed with four grooves which show transverse incremental lirule at their bottoms; 
umbilicus deep and effuse, with bright, yellow stain in the living shell; aperture circular; columellar 

lip slightly twisted around umbilicus; outer lip with two small tubercles on inner side of base. 

Dimensions.—Alt. 10 mm.; lat. 17.5 mm.; defl. 100 degrees. 

Yare in upper San Pedro series of San Pedro. 

Living.—Santa Barbara to Lower California (Cooper). 

Santa Barbara (Cooper): San Pedro (Arnold). Pleistocene. 

372. Chlorostoma brunneum Philippi. 

Trochus brunneus Putu., Zeits. Monog. Troch., p. 300, Pl. XLIII, fig. 19, 1848. LiscHKE, Jap. 

Meers. Conchyl., p. 99. FISCHER, Coq. Viv., p. 365, Pl. CXII, fig. 1. 

Chlorostoma brunneum PHIL., CpR., Brit. Assn. Rept., 1863, p. 652. Gass, Pal. Cal., Vol. II, p. 84, 

1869. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 234. Tryon, Man. Conch., 

Vol. XI, p. 170, Pl. X XVII, figs. 36-38, 1889. KEEP, West Coast Shells, p. 83, 

fig. 69, 1892. WILLIAMSON, Proc. U. S. Nat. Mus.,Vol. XV, 1892, p. 200, Pl. X XI, fig. 8. 
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Shell conoidal, thick; whorls six, slightly convex; slight shoulder posteriorly near suture; 

ornamentation consists of numerous prominent, fine, oblique, incremental lines; suture impressed, 

distinct; umbilicus obsolete; base flat; obsolete spiral ornamentation; outer lip thin, effuse. 

Dimensions.—Long. 28 mm.; lat. 28 mm.; defl. 65 degrees. 

Distinguishable from C. montereyi, which it resembles in shape, by more 
convex whorls, obsolete umbilicus and lack of spiral ornamentation. 

This species is rare in the Pliocene of Deadman Island, and in the upper 
San Pedro series of Deadman Island and Crawfish George’s. 

Living.—Cape Mendocino to San Diego (Cooper): Japan ? (Tryon). 

Pleistocene.—Santa Barbara Island (Cooper): San Pedro (Arnold). 

Pliocene.—San Pedro (Arnold). 

373. Chlorostoma funebrale A. Adams. 

Chlorostoma funebrale A. Av., Proc. Zool. Soc., 1854, p. 316. CpR., Brit. Assn. Rept., 1863, p. 652. 

Gasp, Pal. Cal., Vol. II, p. 84, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, 

p. 234. Tryon, Man. Conch., Vol. XI, p. 170, Pl. XXVIII, figs. 42-44, 1889. KEEP, 

West Coast Shells, p. 84, fig. 71, 1892. WILLIAMSON, Proc. U.S. Nat. Mus., Vol. XV, 

1892, p. 200, Pl. X XI, fig. 7. 

Trochus funebralis A. Ap., FISCHER, Coq. Viv., p. 173, Pl. LVII, fig. 3. 

Shell conoidal, thick, black; whorls five, only slightly convex; ornamentation of eight spiral 

ridges crossed by fine, oblique lirule of growth; suture distinct; base flat; ornamentation same as 
whorls, with the oblique incremental lines brought into prominence, as a rule; umbilicus obsolete; 
outer lip effuse, with one prominent and one smaller tubercle near umbilical region; inner lip 

incrusted. ; 
Dimensions.—Long. 18 mm.; lat. 19 mm.; defl. 74 degrees. 

Distinguishable by black color, spiral ridges and obsolete umbilicus. 
Rare in the lower San Pedro series of Deadman Island and San Pedro; and 

in upper San Pedro series of Deadman Island, San Pedro, Los Cerritos, Long Beach, 
and Crawfish George’s. Found also in the Pleistocene at Barlow’s ranch, Ventura; 

and at Pacific Beach, San Diego. 

Living.—Sitka to San Diego (Cooper). 

Pleistocene—Santa Barbara to San Diego (Cooper): San Pedro; Ventura; 

San Diego (Arnold). 

374. Chlorostoma funebrale A. Adams, var. subapertum Carpenter. 

Chlorostoma funebrale var. subapertum Crr., Brit. Assn, Rept., 1863, p. 652. DALt, Proc. U. S. 

Nat. Mus., Vol. XV, 1892, p. 200, Pl. XXI, fig. 6. 

Shell resembles C. funebrale, but differs in having more prominent spiral 
ridges, which are usually much more rugose, and in having a prominent umbilical pit. 

Found in same localities as C. funebrale. 

Living.—Vancouver district (Carpenter): West Coast. 

San Pedro (Arnold). Pleistocene. 
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375. Chlorostoma gallina Forbes. 

Trochus (Monodonta) gallina Fes., Proc. Zool. Soc., 1850, p. 271, Pl. XI, fig. 8. 

Trochus gallina Fxps., FISCHER, Coq. Viv., p. 258, Pl. CXI, fig. r. 

Chlorostoma gallina FoRBES, CpR., Brit. Assn. Rept., 1863, p. 652. Tryon, Man. Conch., Vol. XI, 
p- 169, PI. XX, fig. 15; Pl. XXVIII, figs. 52 and 53, 1889. KEEP, West Coast Shells, 

p. 84, fig. 70, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 200. 

Shell conoidal, thick; whorls five, flat, slightly shouldered posteriorly near suture in some 

specimens; ornamentation consists of numerous obsolete spiral ridges, and irregular, oblique, trans- 

verse ridges of varying prominence; suture distinct; umbilicus nearly obsolete; base flat, same orna- 

mentation as whorls; outer lip effuse, with prominent tubercle near umbilicus. 

Dimensions.—Long. 20 mm.; lat. 21 mm.; defl. 80 degrees. 

Most specimens show oblique, alternating dark and light, irregular lines, 

which characterize the living shells. 
Rare in upper San Pedro series of San Pedro, Crawfish George’s, and Dead- 

man Island. Found in the Pleistocene at Pacific Beach, San Diego. 

Living.—Santa Barbara Islands to Lower California (Carpenter). 

Pleistocene-—San Pedro; San Diego (Arnold). 

376. Chlorostoma montereyi Avener. 

Pruatr X, Fie. 19. 

Trochus monterey KIENER, Species Trochus, PI. XX XIII, figs. 1 and ra. FISCHER, Coq. Viv., 

p. 104, Pl. XXXIil, fig. 1. Tryon, Man. Conch., Vol. XI, p. 171, Pl. XXVII, 

figs. 27, 28, 29, 1889. 

Omphalius pfeifferi PHIL., CPR., Proc. Zool. Soc., 1856, p. 200. 
Chlorostoma pfeiffert PHiL., Cpr., Brit. Assn. Rept., 1863, p. 652. Gass, Pal. Cal., Vol. II, p. 84, 

1869. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 234. KEEP, West Coast 

Shells, p. 83, 1892. 

Chlorostoma montereyensis KIEN., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 200. 

Shell conical; whorls seven, flat (on some specimens the whorls have a shoulder on the 

posterior part); suture distinct but not impressed; surface of upper five or six whorls ornamented 

with five flat, spiral ridges, the space between the ridges being crossed by minute incremental lines, 

which slope anteriorly at quite an angle; ornamentation on the rest of the whorls indistinct; base 

flat, indistinctly ornamented as on the upper whorls; umbilicus open, smooth and slightly keeled 

aperture elliptical. 

Dimensions.—Alt. 35 mm.; lat. 33 mm.; defl. 65 degrees. 

The specimen described was identified by Dr. Dall. 
Found in the Pliocene of Deadman Island; in the lower San Pedro series 

of Deadman Island; and in the upper San Pedro series of Deadman Island, Crawfish 

George’s, and San Pedro. Found in the Pleistocene at Pacific Beach, San Diego. 

The specimen figured is from the upper San Pedro series at Crawfish George’s, and 
is now in the collection of Delos Arnold. 

Living.—Baulinas Bay to San Diego (Cooper). 
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Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; San Diego 

(Arnold). 

Pliocene.—San Pedro (Arnold). 

Subgenus Omphalius Philippi. 

Shell convex-trochiform, umbilicated; whorls with revolving series of granules; the last 

whorl bluntly angulated at the periphery; umbilicus encircled by a callosity; columellar lip termi- 

nated by a tooth anteriorly, below which are small tubercles; outer lip usually internally grooved. 

Chlorostoma viridulus Gmel. is a characteristic species. 

377. Chlorostoma (Omphalius) viridulum var. ligulatum Menke. 

Trochus ligulatus MENKE, Zeit. f. Mal., 1850, p. 173. FISCHER, Coq. Viv., p. 382, Pl. CXV, fig. 5. 

Omphalius ligulatus MENKE, CpR., Cat. Mazatlan Shells, p 235. 

Omphalius fuscescens PHIL., Cpr., Proc. Zool. Soc., 1856, p. 224. Cpr., Brit. Assn. Rept., 1863, 

p- 652. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 255. KEEP, West Coast 
Shells, p. 82, fig. 68, 1892. 

Trochus luridus Nutt., Cpr., mss., Brit. Assn. Rept., 1856, p. 233. 

Chlorostoma ( Omphalius) viridulum var. ligulatum MENKE, TRYON, Man. Conch., Vol. XI, p. 177, 

Pl. XXIX, figs. 58-60, 1889. Datu, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 200. 

Shell turbinated, thick; whorls five, convex to nearly flat; body-whorl subangular at base; 

ornamentation consists of seven to eight prominent nodose spiral ridges; suture distinct, sometimes 

quite deeply impressed; base flat, with ornamentation same as whorls, except less prominent; 
umbilicus deep, effuse, smooth; outer lip effuse, denticulated on lower portion. 

Dimensions.—Alt. 17 mm.; lat. 18 mm.; defl. 80 degrees. 

Some of the specimens show the mottled coloration of the live shell. 
Distinguishable by denticulation and ornamentation. 

Rare in lower San Pedro series of Deadman Island and San Pedro; common 

in the upper San Pedro series of Los Cerritos and Crawfish George’s; but rare in the 
upper San Pedro series of Deadman Island and San Pedro. 

Living.—Catalina Island to San Diego (Cooper): Mazatlan (Carpenter). 

Pleistocene.—San Pedro (Cooper; Arnold). 

Genus Thalotia Gray. 

Shell ovate-turriculated, rather thick; not umbilicated; whorls flattened, with revolving ribs, 

which are sometimes granulated; aperture subrotund; columella tuberculated, truncate in front; outer 

lip rather thick, crenulated within. 

Thalotia conicus Gray is a characteristic species. 

378. Thalotia caffea Gabb. 

Turcica (Ptychstylis) caffea Gap, Proc. Cal. Acad. Sci., Vol. III, 1865, p. 187; Pal. Cal., Vol. IT, 
pp- 16, 84, Pl. III, fig. 27, 1869. 

Thalotia caffea GABB, Cooper, Geog. Cat. West Coast Shells, p. 26, 1867. Cooper, 7th Ann. 
Rept. Cal. St. Min., 1888, p. 267. 
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Shell conical, thin; spire elevated, subacute; whorls five or six, flat; ornamentation consists 

of smooth keel on anterior part of whorl and row of nodes on posterior part next to suture; flat space 

between these two smooth; both keel and flat surface nodose on anterior part of body-whorl; suture 
very deep and narrow; body-whorl acutely angulated at base; base slightly convex, ornamented with 

several alternating large and small nodose spiral ridges; aperture trapezoidal; outer lip thin, bulging 

below; columella incrusted, and having two plications. 

Dimensions. —Alt. 19 mm.; lat. 16 mm.; defl. 70 degrees. 

Distinguishable from the Calliostome by the deep, narrow suture, large 
aperture, with bulging lower part of outer lip, and plicated columella. 

Found in Pliocene of Deadman Island; one specimen from lower San Pedro 

series of Deadman Island. 

Living.—Monterey (Cooper): San Pedro (Raymond). 

Pieistocene.—Santa Barbara; San Pedro (Cooper): San Pedro (Arnold). 

Pliocene.—San Pedro (Arnold). 

Genus Phorcus Risso. 

Shell conoidal, umbilicated; umbilicus cylindrical or infundibuliform; whorls frequently tuber- 

culated above and with channeled suture; columella sometimes terminating in a tubercular tooth. 

Phorcus magus Linn. is a characteristic species. 

379. Phorcus pulligo Martyn. 

Trochus pulligo Marr., Univ. Conch., Pl. LX XVI, 1784. PurLrppi, Conch. Cab., p. 84, Pl. XV, 

fig. 3. FiscHER, Coq. Viv., p. 232, Pl. LX XX, fig. 1. : 

Phorcus pulligo Mart., Cpr., Brit. Assn. Rept., 1863, p. 653. Cooper, 7th Ann. Rept. Cal. St. 
Min., 1888, p. 259. : 

Chlorostoma pulligo MART., = C. marcidus Gup. (fide Tryon, Man. Conch., Vol. XI, p. 171, 

Pl. XXVI, figs. 23, 24, 25, 1889). 

Shell broadly conical; whorls five, flat, but somewhat obsoletely ribbed or bluntly nodose 

in most specimens; surface shows extremely oblique lines of growth; suture distinct but not much 

impressed; base flat and smooth, except for faint incremental lines; aperture subovate; lips not 

thickened; umbilicus smooth, round and effuse. 

Dimensions.—Alt. 18 mm.; lat. 22 mm.; defl. 78 degrees. 

This shell is often confused with Chlorostoma montereyi, but may be distin- 

guished from that species by its gradually expanding umbilicus, greater deflection, 
and lack of spiral sculpture. Specimens of this species were identified by Dr. Dall. 

Rather common inthe upper San Pedro series of Crawfish George’s. The 
specimen figured is from the upper San Pedro series at Crawfish George’s, and is 
now in the collection of Delos Arnold. 

Living.—Sitka to San Pedro (Cooper.) 

Pleistocene.—San Pedro; San Diego (Cooper): San Pedro (Arnold). 
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Genus Calliostoma Swainson. 

Shell trochiform, conical, not umbilicated; last whorl angulated and usually ribbedat the 

periphery; aperture quadrangular; columella simple, oblique, often ending in a tooth in front. 

Calliostoma zizyphinum Linn. is a characteristic species. 

380. Calliostoma annulatum Martyn. 

Trochus annulatus MART., Univ. Conch., Vol. I, fig. 33, 1784. PHrcrpp1, Conch. Cab., p. 11, 

Pl. IMI; figs:-3; 4: 

Zizyphinus annulatus Marv., A. Avs., Proc. Zool. Soc., 1851, p. 164. Gray, Dieffenbach’s 

N. Zealand, p. 237, No. 72. 

Calliostoma annulatum MART., Cpr., Brit. Assn. Rept., 1863, p. 652. Gass, Pal. Cal., Voi. II, 
p. 83, 1869. CoopEeR, 7th Ann. Rept. Cal. St. Min., 1888, p. 231. TRyon, Man. 

Conch., Vol. XI, p. 363, Pl. LXVII, fig. 43, 1889. KEEP, West Coast Shells, p. 79, 

fig. 64, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, Pl. XXII, fig. 2. 

Shell conical; whorls seven, slightly angulated in center, and ornamented with sharply 
nodose spiral ridges which increase by intercalation from two on third whorl to seven or eight on 

body-whorl; suture deep, distinct; body-whorl acutely angulated at base; base nearly flat, ornamented 
with numerous smooth, rounded spiral lines; aperture subquadrate; columella nearly straight, 

thickened. 
Dimensions.—Alt. 17 mm.; lat. 16 mm.; defl. 67 degrees. 

Distinguishable by slightly angulated whorls, nearly equally prominent nodose 
ridges, and nearly straight columella. 

Quite rare in the upper San Pedro series of San Pedro. 

Living.—Straits of Fuca to San Diego (Cooper). 

Pleistocene.—San Pedro to San Diego (Cooper): San Pedro (Arnold). 

San Diego well (Dall). Pliocene. 

381. Calliostoma canaliculatum Martyn. 

Trochus canaliculatus Marv., Univ. Conch., Vol. I, fig. 32, 1784. 

Zizyphinus canaliculatus MART., GRAY, Dieffenbach’s N. Zealand, p. 327. REEveE, Conch. Icon., 

fig. 18. 

Calliostoma canaliculatum MART., CpR., Brit. Assn. Rept., 1863, p. 652. Gass, Pal. Cal., Vol. II, 

p. 83, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 231. TRyON, Man. 

Conch., Vol. X, Pl. XLI, fig. 34, 1888; Vol. XI, p. 361, Pl. LXVII, fig. 49, 18869. 

Keep, West Coast Shells, p. 80, fig. 65, 1892. WILLIAMSON, Proc. U. S. Nat. Mus., 

Vol. XV, 1892, Pl. XXII, fig. 6. 

Shell conical; whorls six, flat, ornamented with very prominent rounded, spiral ridges, two 

on the third and fourth whorls, and then increasing by intercalation until the body-whorl in some 

specimens has five or six prominent ridges, with a less number of auxiliary riblets in between; suture 
deeply impressed, forming a canal; aperture subquadrate; base flat, and ornamented in the same way 

as the whorls; lip as in C. costatum. 
Dimensions.—Long. 19 mm.; lat. 20 mm.; defi. 67 degrees. 

Distinguishable by flat whorls, sutural canal, and few large spiral ridges. 
t=} fo) 5 

(42) April 29, 1903. 
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Rare in the Pliocene of Deadman Island, and in the lower San Pedro 

series of Deadman Island and San Pedro; common in the upper San Pedro series of 

Deadman Island, San Pedro, Los Cerritos, and Crawfish George’s. Found in the 

Pleistocene at Spanish Bight, and in the Pliocene at Pacific Beach, San Diego. 

Living.—Straits of Fuca to San Diego (Cooper). 

Pleistocene. —San Pedro to San Diego (Cooper): San Pedro; San Diego 

(Arnold). 

Pliocene.—San Pedro; San Diego (Arnold). 

382. Calliostoma costatum Martyn. 

Trochus costatus MART., Univ. Conch., PI. X, fig. 3, 1784. PuHrLipp1, Conch. Cab., p. 275, 

BIE SxXa tigers: 

Calliostoma costatum Marrt., Cpr., Brit. Assn. Rept., 1863, p. 652. Gass, Pal. Cal., Vol. II, 

p- 83, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 231. Tryon, Man. 

Conch., Vol. XI, p. 362, Pl. XVI, figs. 6, 9; Pl. XVIII, fig. 16, 1889. KEEP, West 

Coast Shells, p. 81, fig. 66, 1892. WuILLIaMsoN, Proc. U. S. Nat. Mus., Vol. XV, 

1892, Pl. XXII, fig. 1. 

Zizyphinus filosus \WooD, REEVE, Conch. Icon., fig. 27. 

Shell turbinated, thick; whorls five, convex, and ornamented with about eight, almost equally 

prominent, spiral ridges; fine oblique incremental lines visible on most specimens; suture deeply 

impressed; base slightly convex, ornamented same as whorls; outer lip slightly effuse; columella 

thickened and incrusted. 

Dimensions.—Alt. 22 mm.; lat. 20 mm.; defl. 70 degrees. 

Distinguishable by the even convexity of the whorls, numerous, comparatively 

smooth, spiral ridges, and thickness of the shell, which is unusual for a member of 

this genus. 
Rare in the lower San Pedro series of Deadman Island and San Pedro; and 

in the upper San Pedro series of Crawfish George’s, Los Cerritos, and San Pedro. 

Found in the Pleistocene at Pacific Beach, San Diego. 

Living.—Sitka to San Diego (Cooper). 

Pleistocene—San Pedro to San Diego (Cooper): San Pedro; San Diego 

(Arnold). 

Pliocene.—San Fernando, Los Angeles County (Cooper). 

383. Calliostoma gemmulatum Carpenter. 

Calliostoma gemmulatum Cpr., Brit. Assn. Rept., 1863, p. 653; Proc. Cal. Acad. Sci., Vol. III, 

1864, p. 215. Cooper, 7th Ann. Rept. Cal. St. Min, 1888, p. 231. Tryon, Man. 

Conch., Vol. XI, p. 371, Pl. LXVII, fig. 54, 1889. KEEP, West Coast Shells, p. 81, 
1892.. WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, Pl. XXII, fig. 3. 

Spire more acute than in other species of the genus; whorls six to seven, concave above, 

convex below; convex part has two or three rows of granular spiral ridges; concave surface orna- 

mented with a few fine granular spiral ridges; suture indistinct; base flat, marked by several smooth 

spiral ridges; aperture circular. 

Dimensions.—Alt. 18 mm.; lat. 15 mm.; defl. 46 degrees. 
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Found in upper San Pedro series of San Pedro, Los Cerritos, and Crawfish 

George’s. Found in the Pliocene at Packard’s Hill, Santa Barbara; and in the 

Pleistocene at Spanish Bight, San Diego. 

Living.—San Pedro to San Diego (Cooper). 

Pleistocene—San Pedro to San Diego (Cooper): San Pedro; San Diego, 

(Arnold). 

Pliocene. Santa Barbara (Arnold). 

384. Calliostoma tricolor Gabb. 

Calliostoma tricolor Gass, Proc. Cal, Acad. Sci., Vol. III, 1865, p. 186; Pal. Cal., Vol. II, p. 17, 

Pl. III, fig. 28, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 231. TRyYON, 
Man. Conch., Vol. XI, p. 370, Pl. LXVII, fig. 52, 1889. KEEP, West Coast Shells, 

p. 82, 1892. WHLLIAmson, Proc. U.S. Nat. Mus., Vol. XV, 1892, Pl. XIX, fig. 8. 

Shell conical; spire elevated, subacute; whorls five to six, flat to concave, with prominent, 

rounded keel on anterior margin; surface ornamented with fine spiral lines; suture impressed, dis- 
tinct; base nearly flat, ornamented with fine spiral ridges and furrows; aperture subcircular; outer 

lip thin; columella slightly incrusted. 

Dimensions.—Alt. 11 mm.; lat. 11 mm.; defl. 66 degrees. 

Distinguishable by the prominent, smooth keel on the anterior part of 
whorls; and by the coneavity and inconspicuous ornamentation of the upper part 

of the whorls. 
Rare in the Pliocene at Deadmau Island; in lower San Pedro series at San 

Pedro; and in upper San Pedro series of Crawfish George’s, San Pedro, and Los 

Cerritos. Found in the Pleistocene at Spanish Bight, San Diego. 

Living.—New Year Point to San Diego (Cooper): San Pedro (Arnold). 

Pleistocene—San Pedro to San Diego (Cooper): San Pedro; San Diego 

(Arnold). 

Pliocene. San Pedro (Arnold). 

Genus Norrisia Bayle. 

Shell thick, conoidal, orbicular, covered by an epidermis, smooth; widely umbilicated, umbili- 
cus surrounded by the callous extension of the columella; outer lip not thickened or sculptured within. 

Norrisia norrisii Sby. is a characteristic species. 

385. Norrisia norrisii Sowerby. 

Trochischus norrisii Spy., Tank. Catalogue, 1825. Cpr., Brit. Assn. Rept., 1863, p. 652. 

= T. convexus Cpr. ( fide Gasp, Pal. Cal., Vol. II, p. 85, 1869). TRYON, Syst. and 

Struct. Conch., Vol. II, p. 315, Pl. LXX XI, fig. 64, 1883. Cooper, 7th Ann. Rept. 

Cal. St. Min., 1888, p. 268. Keep, West Coast Shells, p. 86, fig. 72, 1892. 

Norrisia norrisii SBy., DALL, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 200. 

Shell of medium size, conoidal, orbicular, thick; spire only slightly elevated above body- 

whorl; whorls three or four, only very slightly convex, smooth except for lines of growth; suture 
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only slightly appressed, distinct; aperture subtriangular; outer lip thin, slightly bowed anteriorly; 
umbilicus large, deep, surrounded by callous extension of the columella. 

Dimensions.—Alt. 32 mm.; lat. 40 mm. 

Described from a living specimen. 
Found in upper San Pedro series at Deadman Island. Found also in the 

Pleistocene at Pacific Beach, San Diego. 

Living.—Santa Barbara to San Diego (Cooper). 

Pleistocene.—Santa Barbara (Cooper): San Pedro; San Diego (Arnold). 

Genus Margarita Leach. 

Shell thin, globular-conical, umbilicated; whorls rounded, smooth; aperture rounded, 

pearly; lip sharp, smooth. 

Margarita helicina Fabr. is a characteristic species. 

386. Margarita optabilis Carpenter, var. knechti, var. nov. 

PuatTeE V, Fic. 14. 

Gibbula optabilis CpR., Brit. Assn. Rept., 1863, p. 653. 

Shell small, conical, thin; turbinated apical whorls; whorls five; upper whorls rather angular, 

slightly tabulated above; body-whorl rounded, slightly angulated at base; two prominent spiral 

ridges, one at angle of whorl, the other near anterior margin; between these two ridges is a slightly 
concave surface sometimes ornamented with faint spiral ridges; oblique incremental lines quite 
prominent; suture impressed and distinct; base of body-whorl only slightly convex, and ornamented 

by five spiral ridges; umbilicus large, deep, effuse, smooth; aperture subrotund; inner lip incrusted 
and projecting slightly over umbilicus. 

Dimensions.—Alt. 8.5 mm.; lat. 8 mm.; body-whorl 6.5 mm.; aperture 4.5 mm.; defl. 
70 degrees. 

Some of the specimens retain their mottled coloration. The sculpture varies 
much in this variety, the number of spiral ridges varying; and the ridges sometimes 
being nodose and sometimes smooth. 

Specimens pronounced variety of J. optabilis by Dr. Dall. 

Common in lower and rare in upper San Pedro series of San Pedro. The 
specimen figured is the type, which is from the lower San Pedro series at San Pedro, 
and is now in the United States National Museum. 

Pleistocene.—San Pedro (Arnold). 

387. Margarita optabilis Carpenter, var. nodosa, var. nov. 

Puate V, Fia. 13. 

Gibbula optabilis CrrR., Brit. Assn. Rept., 1863, p. 653. 

Shell small, distinctly conical, thin; whorls five, flat, and ornamented by two prominent 
slightly nodose spiral ridges, each about one-fourth width of whorl from margin; between these two 
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ribs, and also near the posterior margin of whorl, are less prominent ridges; incremental lines visible; 
body-whorl angular, with nodose ridge on angle; base of this whorl nearly flat, and ornamented with 

two prominent nodose spiral ridges and several lesser ones; umbilicus deep, but not very effuse; 
aperture ovate; inner lip slightly overlapping umbilicus; suture not impressed, indistinct. 

Dimensions —Alt. 6.5 mm.; lat. 6.5 mm.; body-whorl 5 mm.; aperture 3.5 mm.; defl. 

75 degrees. 

This variety is distinguishable by its simple conical shape, flat whorls, and 
nodose ridges. It may grade into the turbinated, convex-whorled variety, M. knechti, 
although no mutations have been found in the large series at hand. This form was 

pronounced a variety of VW. optabilis by Dr. Dall. 
Found in the lower San Pedro series of San Pedro and Deadman Island. 

The specimen figured is the type, which is from the lower San Pedro series at San 

Pedro, and is now in the United States National Museum. 

Pleistocene—San Pedro (Arnold). 

388. Margarita parcipicta Carpenter, var. pedroana, var. noy. 

PiaTE V, Fia. 16. 

Gibbula parcipicta Crr., Brit. Assn. Rept., 1863, p. 653; Ann. & Mag. Nat. Hist., 3rd Ser., 

Vol. XIV, 1864, p. 427. 

Shell small, thin, globular, conical; spire elevated, subacute; whorls four, rounded, tabulated 

near posterior margin; four spiral ridges on upper whorls; suture deeply impressed and distinct; 

base of body-whorl rounded, and ornamented by fine spiral ridges; umbilicus deep and effuse; 

aperture subcircular. 
Dimensions.— Alt. 5.5 mm.; lat. 5.5 mm.; body-whorl 4.5 mm.; aperture 3 mm.; defl. 

80 degrees. 

Specimens pronounced yariety of M. parcipicta by Dr. Dall. 
Found in the lower San Pedro series at Deadman Island and San Pedro; and 

in the upper San Pedro series at Deadman Island, San Pedro, and Los Cerritos. 
The specimen figured is the type, which is from the lower San Pedro series at San 
Pedro, and is now in the United States National Museum. 

Pleistocene—San Pedro (Arnold). 

389. Margarita pupilla Gould. 

Puate X, Fia. 15. 

Trochus pupillus Gup., Proc. Bost. Soc. Nat. Hist., Vol. III, 1850, p. 91; Wilkes’ Expl. Exped., 

Vol. XII, p. 186, fig. 208, 1852. 

Margarita pupilla GLD., = M. calostoma A. Ans. ( fide Crr., Brit. Assn. Rept., 1863, p. 653). 
= M. salmonea Cer. ( fide Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 249). 

Tryon, Man. Conch., Vol. XI, p. 295, Pl. XLIV, figs. 29-32, 1889. KEEP, West 
Coast Shells, p. 78, fig. 63, 1892. WurLLIAMmson, Proc. U. S. Nat. Mus., Vol. XV, 

1892, p. 202. 

Shell small, ovate-conic, rather solid; whorls five, convex, flattened slightly above, forming 

a narrow, tabulate band just below suture; body-whorl obtusely angulated; surface sculptured with 
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small, flattened, subequal, equidistant, revolving ribs, five on the upper whorls; interspaces orna- 

mented by fine, oblique, incremental lines; base of body-whorl nearly flat, and ornamented with 

numerous fine, revolving lines, which become coarser near umbilicus; suture deeply impressed, dis- 

tinct; aperture circular; columella somewhat arcuate; umbilicus small, groove-like; outer lip sharp, 

nacreous layer on inner lip. 
Dimensions.—Alt. 5.8 mm.; lat. 8 mm.; defl. 67 degrees. 

Somewhat resembles Solariella peramabilis, but may be distinguished by smaller 

umbilicus; flatter, finer sculptured base; whorls less flattened above and finer sculp- 

tured, both spiral and transverse. Dr. Dall pronounced the Pliocene specimen a 

variety of M. pupilla. 
Found in Pliocene at Deadman Island; two specimens, one of which is figured, 

and is now in the collection of Delos Arnold. Found also in the Pleistocene at 

the bath-house, Santa Barbara. 

Living. —Alaska to Catalina Island, rare at latter place (Cooper). 

Pleistocene.—Santa Barbara (Cooper; Arnold). 

Pliocene. —San Pedro (Arnold). 

Genus Solariella S. Wood. 

Shell thin, globular-conical; generally with wide crenated umbilicus; whorls rounded, 

sculptured; aperture rounded; lip sharp, smooth. 

Solariella peramabilis Cpr. is a characteristic species. 

390. Solariella cidaris A. Adams. 

Priate VII, Fie. 11. 

Margarita cidaris A. Ap., Crr., Brit. Assn. Rept., 1863, p. 653. Cpr., Ann. Mag. Nat. Hist., 3rd 

Ser., Vol. XIV, 1864, p. 426; Vol. XV, 1865, p. 29. Cooper, 7th Ann. Rept. Cal. St, 

Min., 1888, p. 249 (young); = Solariella oxybasis DAaLu ( fide CoopER, Bull. No. 4, Cal. 

St. Min. Bureau, Part 3, 1894, p. 27). 

Turcicula cidaris (A. AD.) Cpr., Tryon, Man. Conch., Vol. XI, p. 331, 1889. 

Solariella cidaris A. Ap., WiLut1aMson, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 202, Pl. XXII, 

fig. 4. 

Shell conical; spire elevated, subacute; whorls six to seven; four upper whorls only slightly 

convex; lower whorls very convex; surface ornamented with spiral rows of nodes which grade into 

nodose ribs on the lower side of the body-whorl; suture deeply impressed; aperture circular; outer 

lip thin; inner lip and columella enameled, the incrustation completely obscuring the small umbilicus 

in most specimens. 
Dimensions.—Alt. 40 mm.; lat. 33 mm.; body-whorl 26.5 mm.; aperture 13 mm.; defl. 

66 degrees. 

The specimen described and figured is an exceptionally large one, the average 

altitude being only 18 mm. Identification by Dr. Dall. 
Rare in the Pliocene; only about a dozen specimens found, and all of these 

from the Pliocene of Deadman Island. According to Dr. Cooper, San Marcial is on 
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the peninsula of Lower California, and is in the Tertiary belt. This would correspond 

to the horizon of the formation at Deadman Island, where they are found only in the 
Pliocene. The specimen figured is from the Pliocene of Deadman Island, and is now 

in the collection of Delos Arnold. 

Living.—Neeah Bay to Catalina Island (dredged) (Cooper). 

Pleistocene. San Marcial (Carpenter). 

Pliocene.—San Pedro (Arnold; Williamson). 

391. Solariella peramabilis Carpenter. 

Puate VII, Fia. 2. 

Solariella peramabilis Crr., Brit. Assn. Rept., 1863, p. 653. Cooper, 7th Ann. Rept. Cal. St. Min., 

1888, p. 265. Tryon, Man. Conch., Vol. XI, p. 312, Pl. LX VII, figs. 59-61, 1889. WHILL- 

IAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 202. 

Shell small, conical; spire elevated, subacute; whorls five, convex, with narrow tabulate band 

just anterior to suture, and ornamentation of five or six spiral ribs crossed by fine lirulae; suture 
deeply impressed; aperture circular; umbilicus open, large, with three internal spiral lines. 

Dimensions.—Alt. 14.5 mm.; lat. 12 mm.; body-whorl 1to.2 mm.; aperture 5 mm.; defl. 

82 degrees. 

The specimen described was identified by Dr. Dall. 

Rare in the Pliocene; four specimens found in the Pliocene of Deadman 
Island. The specimen figured is from the Pliocene of Deadman Island, and is now 
in the collection of Delos Arnold. 

Living.—Catalina Island (30 fathoms) (Williamson). 

Pliocene.—San Pedro (Arnold). 

Family LXXXV. CYCLOSTREMATIDZA. 

Genus Vitrinella C. B. Adams. 

Shell minute, depressed turbiniform; widely umbilicated; aperture large, rounded. 

Vitrinella anomala d’Orb. is a characteristic species. 

392. Vitrinella williamsoni Dull. 

Vitrinella williamsoni DALL, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 202, Pl. XXI, figs. 2 and 3. 

“Shell small, white, depressed, with two and a half whorls; spire flattened; suture appressed, 

with a shallow channel or excavation outside of the appressed margin of the whorl, outside of which 

the convexity of the whorl rises higher than the suture; base slightly more rounded than the upper 

side, with a wide and flaring umbilicus; periphery rounded; aperture rounded, oblique; surface pol- 

ished, finely striated here and there by the incremental lines, which are most prominent above. 

‘‘Dimensions—Maximum diameter of shell, 5.5 mm.; minimum diameter, 4.5 mm.; alti- 

tude, 1.25 mm.” 
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Several specimens of this species were found in the lower San Pedro series of 
San Pedro. They were in a perfect state of preservation, and if they had been 

found on the beach would, no doubt, have been called “dead shells.” It is possible 

that some of the shells reported as “dead on beach” have been washed down from 

the fossil beds, and have been listed as living. 

Found in the upper San Pedro series of San Pedro, and the lower San Pedro 

series of Deadman Island; rare. 

Living.—San Pedro (Williamson). 

Pleistocene.—San Pedro (Arnold). 

Superfamily ZYGOBRANCHIA. 

Family LXXXVI. HALIOTIDA. 

Genus Haliotis Linné. 

Shell ear-shaped, with a small flat spire; aperture very wide, iridescent; exterior striated, 

dull; outer angle perforated by a series of holes, those of the spire progressively closed. 

Haliotis gigantea Chemn. is a characteristic species. 

303. Haliotis fulgens Philippi. 

Hfaliotis fulgens Putv., Zeitschr. f. Mal., p. 150, 1845; Abbild. und Beschreib., p. 11, Pls. VII and 

VIII, fig. 1, 1847. Cpr., Brit. Assn. Rept., 1863, p. 574. TRyoN, Man. Conch., Vol. 

XII, p. 81, Pl. XII, figs. 61, 62, 1890. WHILLIAMmSON, Proc. U. S. Nat. Mus., Vol. 

XV, 1892, p. 198. 

Haliotis splendens RvE., Icon. Conch., Pl. III, fig. 9. KEEP, West Coast Shells, p. go, fig. 76, 

1892. WEINKAUFF, Conch. Cab., p. 24, Pls. VII and VIII. 

Shell large, flat, oval; spire very slightly raised near margin of shell; surface spirally 

grooved, the grooves appearing as ridges on the interior; holes four to seven, elevated margins; 

interior highly colored; outer layer of shell brownish red. 

Dimensions.—Long. 112 mm.; lat. 88 mm.; depth 21 mm. 

Distinguished from H. rufescens and H. cracheroidii by grooved surface and 

colors of interior. 
This specimen, which was found in the conglomerate of the upper San Pedro 

series of Deadman Island, is probably the first authentic record of an /aliotis from 
the Pleistocene of California. It was a perfect specimen when found, but in remov- 

ing it from the matrix it was unfortunately broken into several fragments. A small 
but perfect specimen of this species was found in the Pleistocene (upper San Pedro 

series) at Spanish Bight, San Diego. 

Dr. Cooper has reported H. cracheroidii and H. rufescens from the Pleistocene 

of San Pedro, but upon examination of the fossils (?) upon which he based his report, 

which are now in the State Museum Collection at the University of California, they 
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were found to be recent shells from the kitchen-middens that overlie all of the San 
Pedro fossil deposits. The mistake of reporting kitechen-midden shells as “ Pleisto- 
eene”’ and “ Pliocene” has been made by a number of collectors, who have mis- 

taken these accumulations for fossil deposits. ‘The two species of Haliotis above 
referred to, besides H. fu/gens, are common in many of the kitehen-middens along 

the coast, and especially so in those around San Pedro. 

Living.—Monterey to Lower California (Carpenter). 

Pleistocene—San Pedro; San Diego (Arnold). 

Family LXXXVII. FISSURELLIDZ. 

Subfamily FISSURELLIDEIN &. 

Genus Lucapina Gray. 

Shell oval-oblong, conic, depressed, cancellated; summit subcentral, the oval opening sur- 

rounded by a callus; margin crenulated. 

Lucapina crenulata Sby. is a characteristic species. 

394. Lucapina crenulata Sowerby. 

Fissurella crenulata Spy., Tank. Catalogue, App., p. vi, 1825; Conch. IIll., No. 19, figs. 31, 38, 183. 
Lucapina crenulata SBy., CPR., Proc. Zool. Soc., 1856, p. 223. Cpr., Brit. Assn. Rept., 1863, p. 651. 

Gasp, Pal. Cal. Vol. II, p. 85, 1869. TRyON, Struct. and Syst. Conch., Vol. II, p. 326, 

Pl. LX XXIII, fig. 17, 1883. Tryon, Man. Conch., Vol. XII, Pl. XLIV, figs. 95, 96, 

18g0. KEEP, West Coast Shells, p. 95, fig. 79, 1892. WILLIAMSON, Proc. U. S. 

Nat. Mus., Vol. XV, 1892, p. 198. 

Shell large, oval, conical, depressed; surface cancellated with numerous radiating ridges and 
concentric incremental lines; summit subcentral, the oval opening surrounded by a callus; margin 

crenulated. 
Dimensions.—Long. 90 mm.; lat. 57 mm.; alt. 20 mm. 

This species is distinguishable by its large size and rather faint sculpture. 
Rare in the upper San Pedro series at Los Cerritos. 

Living.—San Pedro to San Diego (Carpenter; Williamson). 

Pieistocene—San Pedro (Arnold). 

Subfamily PMARGINULIN &. 

Genus Fissuridea Swuwinson. 

Shell oval, conical, depressed, with the apex in front of the center, and perforated by oblong 

opening; surface radiated or cancellated; margin crenulated; callosity often truncate, sometimes 

aminated. 

Fissuridea inequalis Sby. is a characteristic species. 
(43) May 4, 1903, 
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395. Fissuridea aspera Hschscholtz. 

Fissurella aspera Escu., Zool. Atlas, Vol. V, p. 21, Pl. XXIII, fig. 5, 1833. 

Glyphis aspera Escu., Cpr., Proc. Zool. Soc., 1856, p. 223. Cpr., Brit. Assn. Rept., 1863, p. 651. 

Gasp, Pal. Cal., Vol. II, p. 85, 1869. Cooper, 7th Ann. Rept. Cal. St. Min., 1888, 

p. 241. KEEP, West Coast Shells, p. 96, fig. 80, 1892. 

Fissuridea aspera ESCH., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 197. 

Shell oblong, conical; anterior and posterior slopes only very slightly convex; apical hole 
anterior to center, nearly circular, the plane of its outer rim sloping considerably forward; numerous 

prominent, straight, rough ribs radiate from the apical hole and produce a corrugated margin for the 

shell; inner side of rim corrugated and slightly effuse; inner surface smooth. 

Dimensions.—Long. 60 mm.; lat. 42 mm.; alt. 23 mm. 

Easily distinguishable by its large size and prominent, rough, radiating ridges 
and alternating color bands. Has fewer and rougher ribs than ¥. murina, and a 
more elliptical apical hole. 

Not uncommon in the lower San Pedro series at Deadman Island and San 
Pedro; common in the upper San Pedro series at Crawfish George’s, and rare in the 

same formation at Los Cerritos, Deadman Island, and San Pedro. 

Living.—Sitka to San Pedro (Cooper). 

Pleistocene.—Santa Barbara to San Pedro (Cooper): San Pedro (Arnold). 

396. Fissuridea inaequalis Sowerby. 

Fissurella inequalis Spy., Proc. Zool. Soc., 1834, p. 126; Conch. Ill, fig. 45. Reeve, Conch. 
Icon., fig. 50. 

Glyphis inequalis Spy., Cpr., Brit. Assn. Rept., 1856, p. 184, Pl. VII, figs. 4a-4. Tryon, Man. 
Conch., Vol. XII, p. 215, Pl. XXXIV, figs. 63, 64, 1890. 

Fissurella pica Spy., Proc. Zool. Soc., 1834, p. 126; Conch. Ill, Vol. I, figs. 32, 33. REEVE, 

Conch. Icon., fig. 49. 

Fissurella inequalis var. pica Spy., Cpr., Brit. Assn. Rept., 1856, p. 184. Tryon, Man. Conch., 

Vol. XII, p. 215, Pl. XXXIV, fig. 64, 1890. 

Shell oblong, conical, much depressed; anterior and posterior surfaces convex; lateral view 
of margin a line convex upward (as if shell had been on a convex surface); radiating ridges numer- 

ous and fine; concentric ridges numerous and nearly as prominent as the radiating ridges; the two 

systems of lines giving the surface a decidedly cancellate appearance; apical hole slightly oblong, 

anterior to center; inner surface smooth; inner surface of margin finely corrugated; color white. 

Dimensions.—Long. 22.5 mm.; lat. 12 mm.; alt. 6 mm. 

Distinguishable from other members of this genus occurring in this formation 
by its small size and the convex appearance of the sloping sides. The specimen 
described was identified by Dr. Dall. 

Six specimens in the upper San Pedro series of San Pedro; also found in the 
same horizon at Los Cerritos, Deadman Island, and Long Beach. 

Living —Guacomayo; Galapagos Islands (Carpenter). 

Pleistocene—San Pedro (Arnold). 
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397. Fissuridea murina (Carpenter) Dall. 

Giyphis densiclathrata var. murina CPR., mss. 

Fissuride murina (Cpr.) DALL, Proc. U.S. Nat. Mus., Vol. VIII, 1885, p. 543; Vol. XV, 1892, 

Pp» 197- 
Glyphis densiclathrata RVE., TRYON, Man. Conch., Vol. XII, p. 215, Pl. XX XIX, fig. 81, 1890 (pars). 

Cooper, Bull. No. 4, Cal. St. Min. Bureau, Part 3, 1894, p. 27. 

Shell resembles / asferva in general outline; apical hole nearly central, circular; radiating 

ridges numerous and smooth, except for fine incremental lines; inner margin of shell quite evenly 
crenulated; color white. 

Dimensions.—Long. 46 mm.; lat. 30 mm.,; alt. 16 mm. 

Distinguishable from /’. aspera by lack of coloration, finer and more numer- 
ous ribs, more central and more nearly round apical hole. Smaller than the latter. 
Dr. Dall says that this is the same species which Californian conchologists have been 
ealling Glyphis densiclathrata, but that it is not the same as Reeve’s G. densiclathrata. 

Four specimens in the upper San Pedro series of San Pedro; found in the 
same horizon at Deadman Island, Los Cerritos, and Crawfish George’s; and in the 

lower San Pedro series at Deadman Island. 

Living.—San Pedro; Catalina (Williamson): Santa Barbara (Cooper). 

Pleistocene. —San Pedro (Arnold): San Joaquin Bay, Orange County (Bowers). 

Genus Clypidella Swainson. 

Shell oval, rugose, slightly elevated, truncated at the anterior extremity; perforation large, 

subcentral, or somewhat anterior, 

Clypidella pustulata Lam. is a characteristic species. 

398. Clypidella bimaculata Dall. 

Chypidella (?) bimaculata DALL, mss., in CooPER, Geol. Cat. W. C. Shells, No. 470, 1866. 

Fissurellidga bimaculata Datu, Am. Jour. Conch., Vol. VII, 1872, p. 132, Pl. XV, fig. VII. 

Keep, West Coast Shells, p. 97, fig. 82, 1892. 

Clypidella bimaculata DALL, GAs, Pal. Cal., Vol. II, pp. 86, 124, 1869. Cooper, 7th Ann. Rept. 
Cal. St. Min., 1888, p. 235. 

Megatebennus bimaculatus DALL, Tryon, Man. Conch., Vol. XII, p. 183, Pl. XLIV, fig. 94, 1890. 

WILLIAmson, Proc. U.S. Nat. Mus., Vol. XV, 1892, p. 198. 

Shell resembles C. callomarginatfa. Aperture and apical hole elliptical, the latter being 

central; wide, thickened ridge on inner side of rim and on inner side of apical hole. Smaller than 

C. callomarginata. 

Specimens identified by Dr. Dall. 
Not uncommon in the lower San Pedro series of Deadman Island and San 

Pedro; rare in the upper San Pedro series of Los Cerritos and San Pedro. 

Living.—Farallon Islands to Santa Barbara Islands (Cooper). 

Pleistocene.—Santa Barbara; San Pedro (Cooper): San Pedro (Arnold). 
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399. Clypidella callomarginata Carpenter. 

‘‘Clypidella callomarginata CpR., Brit. Assn. Rept., 1866.” Gass, Pal. Cal., Vol. II, pp. 86, 124, 

1869. Dart, Am. Jour. Conch., Vol. VII, 1872, p. 133, Pl XV, fig. 8. COOPER, 

7th Ann. Rept. Cal. St. Min., 1888, p. 235. TRyon, Man. Conch., Vol. XII, p. 197, 

Pl. XLIV, figs. 3, 4, 5; Pl. LXI, figs. 1-5, 1890. 

Fissurellidea callomarginata CPR., KEEP, West Coast Shells, p. 97, 1892. 

Lucapinella callomarginata CpR., WILLIAMSON, Proc. U. S. Nat. Mus., Vol. XV, 1892, p. 198. 

Shell elongate-ovate, conical, depressed; apical hole elongate-ovate, large, not central; 

surface sculptured by alternating large and small radiating ridges, and prominent, concentric raised 

lines; aperture elongate-ovate; margin crenulated, thickened. 

Dimensions.—Long. 22 mm.; lat. 12 mm.; alt. 4.5 mm. 

The specimen described was identified by Dr. Dall. 
Rare in the lower San Pedro series of Deadman Island and San Pedro; and 

in the upper San Pedro series of Crawfish George’s, Los Cerritos, and San Pedro. 

Living.—Lobitos to San Diego (Cooper). 

Pleistocene.—San Pedro to San Diego (Cooper): San Pedro (Arnold). 

Genus Fissurella Bruguiere. 

Shell oval, conical, depressed, with the apex in front of the center, and perforated; surface 

radiated or cancellated. 

Fissurella picta Gmel. is a characteristic species. 

400. Fissurella volcano Reeve. 

Fissurella volcano RVE., Icon. Conch., Pl. IV, fig. 2, 1849. Ssy., Thes. Conch., Vol. HI, p. 192, 

fis. 87. Cpr., Brit. Assn. Rept., 1863, p. 651. Gass, Pal. Cal., Vol. II, p. 86, 1869. 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 240. Tryon, Man. Conch., Vol. XII, 

p- 156, Pl. LXII, figs. 16-18, 1890. Krep, West Coast Shells, p. 96, fig. 81, 1892. 
WILLIAMSON, Proc. U.-S. Nat. Mus., Vol. XV, 1892, p. 197. 

Shell oblong, conical, apical hole oblong, slightly anterior to center; numerous small radi- 

ating ribs run down to the margin; margin smooth; alternating red and dark colored stripes radiate 

from the apical hole; sloping surface straight. 

Dimensions.—Long. 27 mm.; lat. 19 mm.; alt. to mm. 

Distinguishable by the coloration, which is apparent in all the Pleistocene 
specimens that have been examined. Much smaller than /. aspera Esch., which is 
the only Pleistocene limpet it resembles. 

Rather common in the lower San Pedro series at Deadman Island and San 
Pedro; and in the upper San Pedro series at Deadman Island, Los Cerritos, Crawfish 

George’s, and San Pedro. Found in the Pleistocene at Pacific Beach, San Diego. 

Living.—Santa Cruz to San Diego (Cooper). 

Pleistocene.—Santa Barbara to San Diego (Cooper): San Pedro; San Diego 
(Arnold). 
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Genus Puncturella Lowe. 

Shell conical, elevated, with the apex recurved; perforation in front of the apex, with a 

raised border (septum) internally; surface cancellated. 

Puncturella noachina Linn. is a characteristic species. 

401. Puncturella cucullata Gould. 

Rimula cucullata GLD., Proc. Bost. Soc. Nat. Hist., Vol. II, 1846, p. 159; Wilkes’ Expl. Exped., 

Vol. XII, p. 268, fig. 475, 1852. 
Puncturella cucullata Gup., Cpr., Brit. Assn. Rept., 1863, p. 651. Cooper, 7th Ann. Rept. Cal. 

St. Min., 1888, p. 261. Tryon, Man. Conch., Vol. XII, p. 232, Pl. XLII, figs. 72-75; 

Pl. LXIII, figs. 38, 39, 1890. 

Shell shaped like an oblique cone, with an elevated acute apex posterior to the center and 

curving forward like a curved beak; sixteen to eighteen prominent radiating ribs with three to five 
less prominent ribs between each of the larger; ribs muricated by fine incremental lines; fissure 

narrow and narrowing upwards; aperture ovate; inner edge crenulated, furrows following the external 

ridges only for short distance from ribs. 
Dimensions.—Long. 22 mm.; lat. 15.5 mm.; alt. 13.5 mm. 

The specimen described was identified by Dr. Dall. 
Rare in lower San Pedro series of San Pedro; four specimens; also found in 

Pliocene of Deadman Island; and upper San Pedro series at San Pedro. Found in 

the Pliocene at Packard’s Hill, Santa Barbara. 

Living.—Straits of Fuca to Monterey (Cooper). 

Pleistocene.—Santa Barbara (Cooper): San Pedro (Arnold). 

Pliocene.—Packard’s Hill, Santa Barbara (Arnold). 

402. Puncturella galeata (ould. 

Rimula galeata GLD., Proc. Bost. U. S. Nat. Hist., Vol. II, 1846, p. 159; Wilkes’ Expl. Exped., 

Vol. XII, p. 369, fig. 476, 1852. 

Puncturella galeata GLD., CpR., Brit. Assn. Rept., 1863, p. 651. Tryon, Man. Conch., Vol. XII, 

p- 230, Pl. XLII, figs. 62-65, 1890. 

Shell erect, conical; apex central, elevated, acute, with the point hooked forward; numerous, 

nearly equal, sharp raised lines radiate from the apex; incremental lines fine and numerous; fissure 

narrow and small; in front of sulcus, near the summit, is a transverse rib having between it and the 

formix on each side a little triangular pit. 

Dimensions.—Long. 8.1 mm.; lat. 5.5 mm.; alt. 6 mm. 

The specimen described was identified by Dr. Dall. 
One specimen in lower San Pedro series of San Pedro; also found in 

Pliocene of Deadman Island. 

Living.—Puget Sound district (Carpenter). 

Pleistocene.—San Pedro (Arnold). 
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Subclass ISOPLEURA. 

Order POLYPLACOPHORA. 

Superfamily EOCHITONIA. 

Family LXXXVIII. CHITONIDA. 

Genus Ischnochiton Gray. 

Shell thin; laminze of insertion regular, acute, neither pectinate nor serrate; eaves large; 

sinus usually smooth; girdle squamose, the squame generally striate. 

Ischnochiton longicymoa Blainy. is a characteristic species. 

403. Ischnochiton regularis Curpenter. 

Chiton regularis Crr., Proc. Zool. Soc., 1855, p. 232. 

Ischnochiton regularis Cpr., KEEP, West Coast Shells, p. 107, fig. 93, 1892. Tryon, Man. Conch., 

Vol. XIV, p. 142, Pl. XVIII, figs. 41, 46, 1892. 

Shell depressed, elongate-oval, width half of length; valves not sharply arched; lateral areas 

ornamented with concentric, slightly granular ridges and fine radiating lines; central area with 

inconspicuous fine irregular lines; apex smooth; mucro longitudinally ridged with irregular raised lines. 

Description partly from living shell. The only fossil representative of this 

species so far reported is a perfect central valve found in the upper San Pedro series 

of San Pedro in 1894 by Dr. G. H. Ashley. 

Living.—Monterey (Carpenter): West Coast (Keep). 

Pleistocene.—San Pedro (Ashley). 

Genus €ryptochiton Midd. & Gray. 

Shell large; valve entirely immersed in the girdle, which is minutely fasciculately pilose. 

Type, Cryptochiton stelleri Midd. 

404. Cryptochiton stelleri Middendor#. 

Chiton stelleri Mipp., Bull. Acad. St. Peters., Vol. VI, 1846, p. 116. 

Chiton (Cryptochiton) stelleri Mipp., Mal. Ross., Pt. 1, p. 93, Pl. I, figs. 1, 2, 1847. 

Chiton amiculatus Spy., Thes. Conch., III, Chztons, fig. 80. 

Chiton sitkensis RVE., Icon. Conch., Pl. X, sp. 55. 

Cryptochiton stelleri Mipp., Cpr., Brit. Assn. Rept., 1863, p. 648. Gass, Pal. Cal., Vol. II, p. 87, 

1869. Tryon, Struct. and Syst. Conch., Vol. II, p. 346, Pl. LXXXV, fig. 83, 1883. 

Cooper, 7th Ann. Rept. Cal. St. Min., 1888, p. 237. Kerep, West Coast Shells, p. 111, 

fig. 99, 1892. Tryon, Man. Conch., Vol. XV, p. 148, Pl. VII, figs. 7=13; Pl. VI, 

fig. 6, 1893. 

Chiton californicus PrescoTt, Am. Jour. Sci., 2nd Ser., Vol. XX XVIII, 1864, p. 185. 
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One valve was found in the lower San Pedro series of Deadman Island, and 

two in the Pliocene of the same locality. One is probably an end valve and is 
distinguishable by its strong convexity, thickness, and smooth surface. It has a 

small, acute notch on each side near the end. 

Dimensions.—Long. 20 mm.; lat. 30 mm.; alt. 13 mm. 

Living.—Straits of Fuea to Monterey; Kamtschatka (Cooper): Hakodate, 5 FY Ab ) 

Japan (?) (Carpenter). 

Pleistocene—San Diego (Cooper): San Pedro (Arnold). 

Pliocene.—Deadman Island, San Pedro (Arnold). 

Superfamily OPSICHITONIA. 

Family LXXXIX. MOPALIIDA. 

Genus Mopalia Gray. 

Shell regular; laminze lengthened; anterior valve with six or more slits, the others with a 

single slit; last valve sinulate behind; sinus narrow, mucro median, depressed; sutures indented; 

girdle wide, bristly, sometimes fissured behind, sometimes projecting anteriorly. 

Mopalia blainvillei Brod. is a characteristic species. 

405. Mopalia ciliata Sowerby. 

Chiton muscosus GLD., Proc. Bost. Soc. Nat. Hist., Vol. Il, 1846, p. 145; Wilkes’ Expl. Exped., 

Vol. XII, p. 313, fig. 436, 1852. 

Mopalia muscosa GLD., CpR., Brit. Assn. Rept., 1863, p. 648. 

Mopalia ciliata Spy., Keer, West Coast Shells, p. 110, fig. 98, 1892. Wu4LLIAMson, Proc. U. S. 

Nat. Mus., Vol. XV, 1892, p. 196. 

Shell depressed, rather broad, oval; obliquely ridged along the back; sculpture prominent 
and covering whole of surface; side areas sculptured with granulated, radiating ridges; central area 

ornamented with longitudinal, granulated, raised lines; mucro median depressed, ornamented with 

sharp, oblique lines which meet on middle and form an acute angle open anteriorly; anterior valve 

large, semicircular, with ten granulated, elevated, radiating lines, and interspaces granulated as in 

lateral areas. 

Dimensions.—Long. 40 mm.; lat. 19 mm.; depth 6 mm. 

Description from living specimen. The only specimen of this species ever 

reported in the fossil state was found in the upper San Pedro series of San Pedro. 

It is a perfect anterior valve, 10 millimeters wide and 5.2 millimeters long. 

Living.—Vancouver to Monterey (Carpenter): San Pedro (Williamson). 

Pleistocene.—San Pedro (Arnold). 
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ARTHROPODS 

Class CRUSTACEA? 

Subclass EUCRUSTACEA. 

Superorder CIRRIPEDIA. 

Order THORACICA. 

Family XC. BALANIDZ. 

Genus Balanus Lister. 

Shell low, conical or cylindrical, composed of six pieces. Opercular plates subtriangular; 

base membranous or calcareous. 

406. Balanus concavus Bronn. 

Balanus concavus BRONN, Italiens Tertiar-Gebilde (1831) et Lethzea Geognostica, 6, II, 3, 1155 

(1838), Tab. XXXVI, fig. 12; = B. cylindraceus var. concavus LAM.; = Lepas 

tintinnabulum Broccui, (fide Darwin, Monog. Cerripedia, II, p. 235, Pl. IV, 

fig. 4a—4e, 1854). 

Shell longitudinally striped with white and pink, or dull purple, sometimes wholly white; 

scutum finely striated longitudinally; internally, adductor ridge very or moderately prominent. 

This is the common pink barnacle of the west cgast. Darwin reports this 
species as fossil from Coralline crag, England; subappenine fortnations, near 

Turin, Asti, Colle in Tuscany; Tertiary beds near Lisbon; Tertiary beds, 

Williamsburg and Evergreen, Virginia; Maryland. 

Sometimes found in the upper San Pedro series of San Pedro, Los Cerritos, 

Crawfish George’s, and Deadman Island; also reported from the lower San Pedro 

series of San Pedro. Found in the Pliocene at Packard’s Hill, Santa Barbara; and 

at Russ School, San Diego; in the Pleistocene at Barlow’s ranch, Ventura; and at 

Spanish Bight and Pacific Beach, San Diego. 

Living.—Panama; Peru; San Pedro, California; Philippine Archipelago; 

Australia (Darwin). i 

Pleistocene.-—San Pedro (Arnold). 

'The classification and generic descriptions of this class, unless otherwise stated, are from Eastman’s Zittel’s ‘‘ Text-Book 

of Paleontology.” 
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Superorder MALACOSTRACA.' 

Order DECAPODA. 

Suborder BRACHYURA. 

Subtribe CANCROIDEA. 

Section Canerini. 

Genus Cancer Linné. 

Carapace transverse, subelliptical, indistinctly areolated; antero-lateral margins regularly 

arcuated and armed with ten teeth; front narrow, cut into five teeth or lobes; eye-peduncles short, orbits 

small, with two fissures in both upperand lower margins; antennules longitudinal, or nearly so; basal 

antennal joint somewhat enlarged and united with the front, thus excluding the short flagellum from 

the orbit; merus of the maxillipeds distally truncated, and not produced at the antero-external angle; 

chelipeds subequal, the hand generally costate on the outer surface. 

407. Cancer breweri Gabb. 

Cancer breweri Gass, Pal. Cal., Vol. I, p. 1, Pl. I, fig. 1, 1869. Cooper, 7th Annual Rept. Cal. 

St. Min., 1888, p. 227. 

‘Hand shorter, more robust, and broader proportionally than that of C. magzster Dana; 

upper margin flattened and bordered by two well-defined ridges, each bearing about four tubercles; 

outer surface marked by five nearly obsolete ridges minutely tuberculated; fingers shorter than in 

C. magister, the movable one more curved, and both with the denticles nearly obsolete’ (Gabb). 

Dimensions.—Length of hand 82 mm. 

The above description is a copy of Gabb’s original. A well preserved hand 
from the lower San Pedro series of Deadman Island corresponds almost exactly with 
Gabb’s figure of his type. C. magister is the common large edible crab of the Cali- 

fornia coast. 

Pleistocene.—San Pedro (Arnold). 

Pliocene.—Calleguas ranch, Ventura County (Brewer). 

1 Divisions of this suborder and generic description from ‘‘Synopsis of California Stalk-Eyed Crustacea.’ By S. J. Holmes. 

Occasional Papers, Cal. Acad. Sci., No. VII, p, 47, 1900. 

(44) May 29, 1903. 
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VERTEBRATA. 

Class PISCES. 

Order ELASMOBRANCHII. 

Suborder SELACHII. 

Family TRYGONIDA. 

Genus Urolophus. 

408. Urolophus halleri (?) Cooper. 

Two stings of this species (one of the common Sting-Rays of the California 
coast) were found in a perfect state of preservation in the upper San Pedro series at 
San Pedro. Dr. C. H. Gilbert, who identified the specimens, said that owing to the 

insufficiency of the evidence offered by the sting alone he was unable to make a 

definite specific determination. 

Pleistocene—San Pedro (Arnold). 



Parr TTT. Bretreecrcepax 

The following Bibliography is intended to give all of the articles which refer 
either to the geology or paleontology mentioned in this paper. Inasmuch as nearly 
all of the species found as fossils in the deposits at San Pedro are living at the present 

time, most of the articles refer to living shells. Dr. Stearns has kindly prepared a 

complete list of his publications up to January 1, 1901, and asa complete bibliography 
of his writings has never been published it will be included here under his name. 

Many of the references given were taken from the Bibliography of Fossil 
Mollusea, prepared by the late Dr. James G. Cooper, and published in Bulletin 

No. 4 of the California State Mining Bureau. 

1852. Apams, CHAs. B. Catalogue of Panama Shells. Ann. NV. Y. Lyc. Nat. Hist., Vol. V, 

1852; also separately. 

Full notes and descriptions; no figures. Out of nearly 500 species, over 100 were new; but 

very few of them extend to California, though many of the species are found living or fossil 

farther north. 

1835- Apams, HENRY AND ARTHUR. Various articles published in Proc. Zool. Soc., 1835 to 1876. 

1853-83. The Genera of Recent Mollusca. 2 vols., 8vo, and 138 plates. London, 1853-83. 

This fine systematic work contains figures and descriptions of several West Coast mollusca. 

1863. Acassiz, ALEX. Descriptions of New Echinoderms. Azdl. Mus. Comp. Zool.,Vol. I, 1863. 

1874. Revision of the Echini. ///. Cat. Mus. Comp. Zool., No. 7. | Cambridge, 1872-74. 

i899. ANDERSON, F. M. The Geology of Point Reyes Peninsula. zdl. Dept. Geol., Univ. 
Cal., Vol. II, 1897, No. 5, pp. 119-153, Pl. IV. 

1902. ARNOLD, DELOS AND RALPH. The Marine Pliocene and Pleistocene Stratigraphy of the 

Coast of Southern California. Jour. Geol., Vol. X, 1902, No. 2, pp. 117-138, 

Pis: I=V7 figs. 1-7. 

1895. AsHLEY, G. H. The Neocene Stratigraphy of the Santa Cruz Mountains of California. 
Proc. Cal. Acad. Sci., 2nd Ser., Vol. V, 1895, pp. 273-367, Pls. XXII-XXV. 

Also issued in Leland Stanford Junior University Publications, Geology and Paleontology, 

No. 1, 1895. 

1863. Barirp, WiLL1AM. Collections made by Dr. Lyall, Dr. Forbes, R. N., and J. K. Lord, 
on the Northwest Boundary Survey, Vancouver Island, etc. Proc. Zool. Soc., 1863, 

p- 66, 12 plates. 

Sixteen species described, fourteen figured, but only nine seem to be new. 

1863. Binney, W. G. Bibliography of North American Conchology. 2 vols., 8vo. 

Published by the Smithsonian Institution, 1863-64. This publication catalogues all of the 

American species named by the authors quoted. Useful for books printed before 1860. 
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1832-35. 

1827. 
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1855-57- 

1856a. 

18568. 

1856c. 

1856d. 

1856¢e. 

1856/7. 

1857. 

1858. 

18634. 

CALIFORNIA ACADEMY OF SCIENCES. 

BLAINVILLE, D. DE. Manuel de Malacologie et de Conchyliologie. 2 vols., 8vo, 190 

plates. Paris, 1825-27. 

Living and Fossil Purpuras, etc. Ann. Nouvelles du Mus. Paris, Vol. 1, 1832, 

p. 189, with plates. 

Bowers, STEPHEN. Geology of Santa Rosa Island from Notes taken by Dr. Lorenzo 

G. Yates. Smithsonian Report for 1877, pp. 316-320. 

Brauns, Davip. Geology of the Environs of Tokio. Jem. Sci. Dept., Univ. of Tokio, 

No. 4, 1881. 

Broperip, W. J., & SowerBy, G. B. Zool. Your., Vol. IV, 1829, p. 359, descriptions. 

Plates of same in Zoology of Captain Beechey’s Voyage to the Pacific and Behring’s Straits, 

in the ship ‘‘ Blossom,” 1825-28; published in London in 1839, with the aid of Dr. J. BE. Gray. 

Species Conchyliorum. London, 1830. 

Monographs of various genera; 4 to 14 colored plates. 

Descriptions of West Coast Species of Mollusks. Proc. Zool. Soc., 1832-35. 

Brown, THomas. Recent Conchology of Great Britain. 1 vol., 4to, 62 colored plates. 

Edinburg, 1827. 2nd Ed., London, 1844. 

CARPENTER, P. P. Descriptions of (supposed) New Species and Varieties of Shells, 
from the Californian and West Mexican Coasts, principally in the Collection of | 

H. Cuming. Proc. Zool. Soc., 1855, pp. 228-235. 

Catalogue of the Reigen Collection of Mazatlan Mollusca in the British Museum. 

Printed by order of the Trustees at the Oberlin Press, Warrington, 1855-1857. 

First Step toward a Monograph of the Recent Species of Petaloconchus, a Genus of 

Vermetidea. Proc. Zool. Soc., 1856, pp. 313-317, with woodcuts. 

Monograph of the Shells collected by T. Nuttall, Esq., on the Californian Coast, in 

the year 1834-5. Proc. Zool. Soc., 1856, pp. 209-229. 

Descriptions of Shells from the Gulf of California, and the Pacific Coasts of Mexico 

and California. Part II. By H. A. Gould, M.D., and P. P. Carpenter. Proc. Zool. 

Soc., 1856, pp. 198-208. 

Description of New Species and Varieties of Calyptraide, Trochide, and Pyra- 

midellide, principally in the Collection of Hugh Cuming, Esq. Proc. Zool. Soc., 1856, 

pp- 166-171. 

Description of New Species of Shells collected by Mr. T. Bridges in the Bay of 

Panama and Its Vicinity, in the Collection of Hugh Cuming, Esq. Proc. Zool. Soc., 
1856, pp. 159-166. 

Notes on the Species of Hipponyx inhabiting the American Coasts, with Descrip- 

tions of the New Species. Proc. Zool. Soc., 1856, pp. 3-5- 

Report of the Present State of our Knowledge with Regard to the Mollusca of the 

West Coast of North America. Rept. Brit. Assn. Advt. Scz., 1856, pp. 159-368, 

4 plates. 

First Step towards a Monograph of the Czcidea, a Family of the Rostriferous 

Gasteropoda. (Chiefly from the Americanseas.) Proc. Zool. Soc., 1858, pp. 413-444. 

Supplementary Report on the Present State of Our Knowledge with Regard to 
the Mollusks of the West Coast of North America. Rept. Brit, Assn. Advt. Scz., 

1863, pp. 517-686. 

Extra copies, with title-page, 1864. 
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1865d. 

1865e. 

18657. 

1865h. 

1865-73- 

1866. 

1872. 

1769-95. 

1843. 
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Review of Prof. C. B. Adams’ ‘‘Catalogue of the Shells of Panama,’’ from the 

type specimens. Proc. Zool. Soc., 1863, pp. 339-369. 

Descriptions of New Marine Shells from the Coast of California. Proc. Cal. Acad. 
Sct., Vol. III, 1864, pp. 155, 175, 207. 

Diagnoses of New Forms of Mollusks, Collected at Cape Lucas, Lower California. 

By Mr. J. Xantus. Ann. Mag. Nat. Hist., 3rd Ser., Vol. XIII, 1864, pp. 311-315, 

474-479; Vol. XIV, 1864, pp. 45-49. 

Contributions toward a Monograph of the Pandorida. Proc. Zool. Soc., 1864, 

PP- 596-603. 

Diagnoses of New Forms of Mollusca, from the Vancouver District. Ann. Mag. 

Nat. Hist., 3rd Ser., Vol. XIV, 1864, pp. 423-429; Vol. XV, 1865, pp. 28-32. Also 

in Proc. Zool. Soc., 1865, pp. 201-204. 

Diagnoses of New Species and a New Genus of Mollusks, from the Reigen Mazatlan 
Collection; with an Account of Additional Specimens Presented to the British 
Museum. / roc. Zool. Soc., 1865, pp. 268-273. 

Descriptions of New Species and Varieties of Chitonidae and Acmedz from the 

Panama Collection of the late Prot. C. B. Adams. Proc. Zool. Soc., 1865, pp. 

274-277. 
Diagnoses of New Species of Mollusks, from the West Tropical Region of North 

America, Principally Collected by the Rev. J. Rowell, of San Francisco. Proc. Zool. 

Soc., 1865, pp. 278-282. 

Diagnoses of New Forms of Mollusca from the West Coast of North America. 
First Collected by Col. E. Jewett. Ann. Mag. Nat. Hist., 3rd Ser., Vol. XV, 1865, 

pp. 177-182 and 394-399. 

Diagnoses of New Forms of Mollusca, Collected by Colonel E. Jewett on the West 
Tropical Shores of North America. Ann. Mag. Nat. Ffist., 3rd Ser., Vol. XV, 1865, 

PP- 399-400. 

Diagnoses des Mollusques nouveaux provenant de Californie et faisant partie du 

Musee de I’'Institution Smithsonienne. Jour. de Conch., Vol. XII, 1865, pp. 129-149. 

New Species and Varieties of Mollusca, Collected by the late Dr. Kennerly in 
Puget Sound. /our. Acad. Nat. Sci. Phila., New Ser., 1865, p. 54- 

Articles on West Coast Mollusca. Am. Jour. Conch., Vols. I-VII, 1865-1873. 

On the Pleistocene Fossils Collected by Colonel E. Jewett, at Santa Barbara, Cali- 

fornia; with Descriptions of New Species. Ann. Mag. Nat. Hist., 3rd Ser., Vol. 
XVII, 1866, pp. 274-278. 

Mollusks of Western North America. Smithsonian Miscellaneous Collections, 
Vol. X, 1872, No. 252. 

Thirteen reprinted papers of Carpenter’s. 

CuHemnitz, J. H. (MArtint & Cuemnirz.) Conchylien Cabinet. 4to, Niirnburg, 

176g to 1795, 

The last date is that of Vol. XI, the only one in which binomial nomenclature is used, 

Martini not being an authority under Linnéan rules. A new edition begun in 1844 by Kuster, 

continued by W. Kobelt and Weinkauff to 1887. Niirnburg; 4to, 1,988 colored plates, 

CuHENU, J. C. Illustrations Conchyliologiques, ete. 79 numbers, folio, colored plates. 
Paris, 1843. 

Living and fossil shells. 

Bibliotheque Conchyliologique, a reprint of older authors and their illustrations, including 

works by Say, Leach, Rafinesque, Conrad, Martin, ete. 
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18704. 
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18944. 

18946. 

1897. 
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Manuel de Conchyliologie et de Palzontologie. 2 vols., grand 8vo, with about 
5000 engravings, part colored. Paris, 1860-62. 

Conrab, TimotHy A. Fossil Shells of the Tertiary Formations of North America 

(Eastern). 1 vol., 56 pages, 18 plates. Philadelphia, 1832. 

As many West Coast fossils are very near, or identical with Eastern, they need close 

comparison, 

Descriptions of New California Shells. Jour. Acad. Nat. Sci. Phila., Vol. VU, 
1837, pp. 227 ef seq., 4 plates. 

The 45 new species described from California, with figures, form the first important article 

on West Coast shells. 

Report of United States Exploring Expedition, under Commander Wilkes, Vol. X, 

Geology. Philadelphia, 1849. 

Plates and descriptions of Tertiary fossils from Oregon, many of which have since been 

found in California. 

Report of Explorations and Surveys for a Railroad to the Pacific Coast. Vol. V, 

Appendix 2, Fossil Shells and Recent, with g plates; Vol. VI, Appendix, p. 69, 

5 plates, Fossils; Vol. VII, Part 2, p. 189, 10 plates. Washington, D. C., 1856. 

Am. Jour. Conch., Vols. 1 to VII, 1865 to 1873. 

Several articles on West Coast shells. 

Cooper, WiLitaAM. Repfortof Explorations and Surveys for a Railroad to the Pacific 

Coast, Vol. XII, Part 2, No. 6. Report upon Mollusca Collected on the Survey. 

Washington, 1860. Also separately. 

Nine New Californian Marine Mollusca. Proc. Cal. Acad. Sci., Vol. II, 1862, 

pp. 202-207. 

On New and Rare Mollusca Inhabiting the Coast of California. Proc. Cal. Acad. 

Scez., Vol. III, 1863, p. 57. 

Geographical Catalogue of the Mollusca Found West of the Rocky Mountains, 

between Thirty Degrees and Forty-nine Degrees north latitude. Pamphlet, 4to, 4o 

pages. San Francisco, 1867. 

797 species named. 

Notes on the Mollusca of Monterey Bay, California. Am. Jour. Conch., Vol. V1, 

1870, p. 42. 

247 species named. 

Note on Gadinia and Rowellia. Am. Jour. Conch., Vol. V1, 1870, p. 320. 

On the Tertiary Geology of California, with Notes on the Characteristic Fossils, 

etc. Proc. Cal. Acad. Sci., Vol. V, 1874, pp. 172, 389, 401, 422. 

Catalogue of Californian Fossils. 7th Ann. Rept. Cal. St. Min. (William Irelan.) 

Sacramento, 1888. 

Value of Fossils as Indications of Important Mineral Products. 9th Ann. Rept. 

Cal. St. Min. (William Irelan.) Sacramento, 1890. 

Lists of Fossils in ‘‘Gas and Petroleum yielding Formations of the Central Valley 
of California.’’ By W. L. Watts. Bull. Cal. St. Min. Bureau, No. 3, 1894. 

— -Catalogue of Californian Fossils. Parts 2,3, 4and5. Bull. Cal. St. Min. Bureau, 

No. 4, 1894. 

List of Fossils in ‘Oil and Gas yielding Formations of Los Angeles, Ventura, and 
Santa Barbara Counties.”” By W. L. Watts. Bzdl. Cal. St. Min. Bureau, No. 11, 

1897, pp. 79°87. 
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Dati, W. H. Materials for a Monograph of the Family Lepetide. Am. Jour. Conch. , 
Vol. V, 1869, pp. 140-150. 

Review of the Family Siphonariide. Am. Jour. Conch., Vol. V, 1870, pp- 30-41, 
Pls. II, IV, V. 

Materials for a Monograph of the Family Gadiniide. Am. Jour. Conch., Vol. V, 
1870, pp. 8-22. 

Review of the Terebratulide and Lingulidee. 4m. Jour. Conch., Vol. V, 1870, 
pp. 88-168, Pls, VI, VIII. 

On the Limpets; with Special Reference to the Species of the West Coast of 
America, and to a More Natural Classification of the Group. Am. Jour. Conch., 

Vol. VI, 1871, pp. 228-282, Pls. XIV-XVII. 

Diagnoses of Sixty New Forms of Mollusks from the West Coast of America and 

the North Pacific Ocean. Am. Jour. Conch., Vol. VII, 1871, pp. 93-160, Pls. 

XIII-XVI. 

Note on Gadinia. Am. Jour. Conch., Vol. VII, 1871, pp. 192-193. 

Notes on Californian Mollusca. Proc. Cal. Acad. Sci., Vol. 1V, 1872, pp. 182-183. 

Preliminary Descriptions of New Species of Mollusks from the Northwest Coast of 

America. Proc. Cal. Acad. Sci., Vol. 1V, 1872, pp. 270-271 and 302-303. 

Catalogue of the Recent Species of the Class Brachiopoda. Proc. Acad. Nat. Sci. 
Phila., 1873, pp. 177-204. 

Descriptions of New Species of Mollusca from the Coast of Alaska, with Notes on 
Some Rare Forms. Proc. Cal. Acad. Sci., Vol. V, 1873, pp. 57-62. 

Notes on Tertiary Fossils from the California Coast, with a List of the Species 
Obtained from a Well at San Diego, California. Proc. Cal. Acad. Sct., Vol. V, 1874, 

PPp- 296-299. 

Catalogue of Shells from Behring Strait. Proc. Cal. Acad. Sct., Vol. V, 1874, 

Pp- 246-253. 

Report on the Brachiopoda of Alaska and the Adjacent Shores of Northwest 
America. Proc. Acad. Nat. Sci. Phila., 1877, pp. 155-170. Scientific Results, Art. 

III, 1877, pp. 45-62. 

Preliminary Descriptions of New Species of Mollusks from the Northwest Coast of 
America. Proc. Cal. Acad. Sci., Vol. VII, 1877, p. 6. 

On the Californian Species of Fusus. Proc. Cal. Acad. Sci., Vol. VII, 1877, p. 5. 

Descriptions of New Shells from California. Proc. U. S. Nat. Mus., Vol. I, 1878, 

pp- 46-47. 

Distribution of Californian Tertiary Fossils. Proc. U. S. Nat. Mus., Vol. I, 1878, 

pp. 26-30. ; 

Report on the Limpets and Chitons of the Alaskan and Arctic Regions, ete. 
Proc. U. S. Nat. Mus., Vol. I, 1878, pp. 281-344. Scientific Results, Art. IV, 

1879, pp. 63-126. 

Post-Pliocene Fossils in the Coast Range of California. Proc. U. S. Nat. Mus., 

Vol. I, 1878, p. 3. 

Fossil Mollusks from Later Tertiaries of California. Proc. U. S. Nat. Mus., Vol. I, 

1878, pp. 10-16. : 
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On Helix aspersa in California, and the Geographical Distribution of Certain West 

American Land Snails, ete. Ann. N. Y. Acad. Sci., Vol. II, 1881, pp. 129-139. 

Verification of the Habitat of Conrad’s Mytilus bifurcatus. Proc. Acad. Nat. Sct. 

Phila., 1882, pp. 241-242. 

On the Historyand Distribution of the Fresh-Water Mussels and the Identity of 

Certain Alleged Species. Proc. Cal. Acad. Sci., November 20, 1882, 21 pages and 
figures. 

On the Shells of the Colorado Desert and the Region Farther East; Part I. The 

Physas of Indio; Part Il. Anodonta californiensis ina New Locality. Am. Nat., 

Vol. XVII, Part 2, October, 1883, pp. 1014-1020. 

Read before the California Academy of Sciences, June 5, 1883. 

The Edible Clams of the Pacific Coast, and a Proposed Method of Transplanting 
Them to the Atlantic Coast. Bull. U. S. Fish Com., Vol. III, 1883, pp. 353-362, 

with several figures. 

Letter to Prof. Spencer F. Baird, U.S. Fish Commissioner, October 14, 1882. 

Description of a New Hydrobinoid Gasteropod from the Mountain Lakes of 
Nevada, with Remarks on Allied Species and the Physiographical Features of Said 

Region. Proc. Phil. Acad. Nat. Sct. Phila., 1883, pp. 171-176, with figures. 

Fresh-Water Pearl Mussels. JZining and Scientific Press, San Francisco, April 7, 

1883. 

The Giant Clams of Puget Sound. Forest and Stream, May 28, 1885. 

Read at the Washington, D. C., meeting of the American Fisheries Society, April, 1865. 

The Helicide of the John Day Fauna. Contained in Dr. Charles A. White’s 

paper, “‘On Marine Eocene, Fresh-Water Miocene, and other Fossil Mollusca of 
Western North America.’’ Sull. U. S. Geol. Sur., No. 18, 1885, pp. 14-18, 

PRION 

The Teredo, or Ship-worm. Am. Nat., February, 1886, pp. 131-136, with figures. 

From letter to Prof. Spencer F. Baird, Society Smithsonian Institution. 

Ethno-Conchology —a Study of Primitive Money. Rept. U. S. Nat. Mus., 

1887, pp. 297-334, Pls. I-I]X, and numerous text-figures. 

Helix (Stenotrema) hirsuta Say on the West Coast. Nau/zlus, Vol.—, November, 

1889, pp.—. 

Notice and Comments on the Distribution of Planorbis (Helisoma) bicarinatus Say. 

West American Scientist, September, 1889. 

Descriptions of New West American Land, Fresh-Water and Marine Shells, etc. 

Scientific Results of Explorations by the U. S. Fish Commission Steamer ‘‘Albatross.”’ 
Proc. U.S. Nat. Mus., Vol. XIII, 1890, Pls. XV-XVII, pp. 205-225. 

On the Nishinam Game of “Ha’’ and the Boston Game of “ Props.’’ Am. 

Anthropologist, October, 1890, pp. 353-358, with figures. 

List of American Land and Fresh-water Shells Received from the U. S. Depart- 

ment of Agriculture, etc. Proc. U.S. Nat. Mus., Vol. XIV, 1891, pp. 95-106. 
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1893d. 
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1893. 

18944. 

18946, 99. 

1894¢. 

1894d. 

1894e. 

1895. 

1897. 

1898a. 

1898. 

1899a. 
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List of Shells Collected on the West Coast of South America, Principally between 
Latitudes 7° 30’ S., and 80° 49’ N., by Dr. W. H. Jones, U. S. Navy. Proc. U. S. 
Nat. Mus., Vol. XIV, 1891, pp. 307-335. 

——Notes on the Sculpture of American Limneeas, etc. awtz/us, Vol. IV, March, 

1891, pp. 121-124. 

——Patula strigosa Gould, in Arizona. Nautilus, Vol. VI, May, 1892, p. 1. 

Preliminary Descriptions of New Molluscan Forms from West American Regions. 

Nautilus, Vol. V1, December, 1892, pp. 85-89. 

Description of a New Species of Nassa (Nassa brunneostoma) from the Gulf of 

California. Vautilus, Vol. VII, May, 1893, pp. 10-11. 

Report on the Land and Fresh-water Shells of the Death Valley Expedition. 

North Am, Fauna, No. 7, 1893, pp. 269-283. 

Issued by U.S. Dept. Agric., Division of Ornithology and Mammalogy. 

Preliminary Report on the Molluscan Species Collected by the United States 

Scientific Expedition to West Africa in 1889-90. Proc. U. S. Nat. Mus., Vol. XVI, 

1893, PP. 317-339- 
On Rare or Little Known Mollusks from the West Coast of North and South 

America, with Descriptions of New Species. Proc. U. S. Nat. Mus., Vol. XVI, 

1893, Pp- 341-352, Pl. I. 

Report on the Mollusk Fauna of the Galapagos Islands, with Descriptions of New 
Species. Scientific Results of Explorations by the U.S. Fish Commission Steamer 
“Albatross.” Proc. U.S. Nat. Mus., Vol. XVI, 1893, pp. 353-450, Pls. LI-LII. 

Notes on Recent Collections of North American Land, Fresh-water, and Marine 

Shells, Received from the U. S. Department of Agriculture. Proc. U. S. Nat. Mus., 

Vol. XVI, 1893, pp. 743-755- 

Triodopsis -+- Mesodon, Distribution, etc. Vaufz/us, Vol. VIII, May, 1894, 

pp. 6-8. 

Urosalpinx cinereus in San Francisco Bay. <az/z/us, Vol. VIII, June, 1894, 
pp- 13-14; Vol. XII, Feb., 1899, p. 112. 

Helix (Arionta) coloradoensis:—A New Locality. /Vauti/us, Vol. VIII, July, 

1894, p. 29. 

The Shells of the Tres Marias and other Localities along the Shores of Lower 

California and the Gulf of California. Proc. U S. Nat. Mus., Vol. XVII, 1894, 

Pp. 139-204. 

Mollusk Fauna of the Galapagos Islands. [Vest American Scientist, April, 1894. 

A New Variety of Ocinebra circumtexta Stearns. /Vazftzlus, Vol. IX, June, 1895, p. 16. 

Uvanilla regina—A New Locality. Vautelus, Vol. XI, May, 1897, pp. 1-2. 

Description of New Species of Acteeon from the Quarternary Bluffs of Spanish 
Bight, San Diego, California. Proc. U. S. Nat. Mus., Vol. XXI, 1898, pp. 297-299, 

with figures. 

Also preliminary descriptions in Nautilus, Vol. XI, June, 1897, pp. 14-15. 

Notes on Cytherea (Tivela) crassatelloides Conrad, with Descriptions of Many 

Varieties. Proc. U. S. Nat. Mus., Vol. XXI, 1898, pp. 371-378, Pls. XXIII-XXV. 

Crepidula convexa Say, var. glauca Say, San Francisco Bay. Vaztilus, Vol. XIII, 
May, 1899, p. 8. 
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Natural History of the Tres Marias Islands, Mexico. Vautt/us, Vol. XIII, June, 

1899, pp. 19-20. 

Also in Science, N.S., Vol. X, 1899, No. 239, p. 121. 

A criticism of Nelson and Goldman’s paper in V. A. Fauna, No. 14. 

Donax stultorum Mawe:—Conrad’s Species, Cytherea crassatelloides. “Nautilus, 

Vol. XIII, November, 1899, pp. 73-75. 

Contains bibliography of this species. 

Abalone Fishery in California:—Protective Regulation. MVaufilus, Vol. XIII, 

November, 1899, p. 81. 

Modiola plicatula Lamarck, in San Francisco Bay. Nauéilus, Vol. XIII, Decem- 

ber, 1899, p. 86. 

See also, Nautilus, Vol. XII, 1898, pp. 102-103. 

Description of a New Variety of Haliotis from California, with Faunal and 

Geographical Notes. Proc. U. S. Nat. Mus., Vol. XXII, 1899, pp. 139-142. 

Also, Nautilus, Vol. XII, 1899, pp. 106-107. 

Exotic Mollusca in California. Sczence, N.S., Vol. XI, 1900, No. 278, pp. 655-659. 

Notes on the Saxidomi of the West Coast. Nautilus, Vol. XIV, May, 1900, 

PP. 1-3. 

The Fossil Shells of the Los Angeles Tunnel Clays. Science, N. S., Vol. XII, 

1900, No. 294, pp. 247-250. 

Vallonia pulchella Miill., in Los Angeles and elsewhere in California. aztilus, 

Vol. XIV, October, 1900, pp. 65-67. 

Fossil Land-Shells of the John Day Region, with Notes on Related Living Species. 

Proc. Wash. Acad. Sct., Vol. 11, 1900, pp. 651-660, Pl. XX XV. 

Stimpson, WILLIAM. Descriptions of Marine Mollusks. Proc. Bost. Soc. Nat. Fist, 

Vol. III, 1850; Vol. IV, 1851-1852. 

Crustacea and Echinoderms of the Pacific Coast, 1857. 

Swarnson, WILLIAM. Zoological Illustrations. The shells in 5 parts, 4to, 4o colored 

plates. London, 1820-1833. 

Exotic Conchology, or Drawings of Rare Shells, etc. 4to, 48 plates. London, 1834. 

Second edition by Hanley, 1541. 

Trask, J. B. Descriptions of Californian Fossil Shells. Proc. Cal. Acad. Scz., Vol. I, 

1855, Pp. 40-42. 

Tryon, GEo. W. A Monograph of the Order Pholadacea, etc. 1 vol., 8vo, 1 plate. 
Philadelphia, 1862. 

Editor American Journal of Conchology. 1865-1872. 7 vols., 8vo, plates. 

Manual of Conchology, Structural and Systematic. Philadelphia, 1879-1895. 

Sixteen volumes on marine mollusks, twelve other yolumes on land shells. 

Structural and Systematic Conchology. 3 vols. Philadelphia, 1882-1884. 

VALENCIENNES, A. Recueil d’Observations de Zoologie, etc. Par Al. de Humboldt et 

A. Bonpland. Vol. II. Paris, 1833. 

Voyage au tour du Monde sur la ‘‘Venus” pendant les annees 1836-1839. Par 

M. du Petit Thouars. 24 plates. Issued in 1846. 

VauGHAN, T. W. A New Species of Caryophyllia from California. Proc. U.S. Nat. 

Mus., Vol. XXII, 1899, pp. 199-203. 
June 2, 1903. 
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The Eocene and Oligocene Coral Faunas of the United States, etc. U.S. Geol. 

Surv., Monograph XXXIX. 

Watts, W. L. The Gas and Petroleum Yielding Formations of the Central Valley of 

California. Bull. Cal. St. Min. Bureau, No. 3, 1894. 

Oil and Gas Yielding Formations of Los Angeles, Ventura, and Santa Barbara 

Counties. Bull. Cal. St. Min. Bureau, No. 11, 1897. 

Oil and Gas Yielding Formations of California. Bué//. Cal. St. Min. Bureau, 

No. 19, 1900. 

Wuitney, J.D. Geological Survey of California. Vol. 1, Geology. Philadelphia, 1865. 

Witiiamson, Mrs. M. B. An Annotated List of the Shells of San Pedro Bay and 
Vicinity. Proc. U. S. Nat. Mus., Vol. XV, 1892, pp. 179-220, Pls. XTX-XXIII. 

A Monograph on Pecten cquisulcatus Carpenter. Bull. So. Cal. Acad. Scz., 

Vol. I, No. 5, May 1, 1902, pp. 51-64, Pls. IV-VI. 

Woop, WILLIAM. General Conchology. Royal 8vo, 59 colored plates. Lon- 

don, 1859. 

Index Testaceologicus; Catalogue of Shells According to the Linnezean System. 

8vo, 2,300 colored figures. London, 1859. 

Woop, SEARLES V. Monograph of the Crag Mollusca. 4to, 5 parts, 81 plates. 

London, 1886-1887. 

WoopwarpD, S. P. A Manual of the Mollusca; Recent and Fossil Shells. 1 vol., 

12mo, 25 plates and many woodcuts. London, 1857. 

Later edition by R. Tate. 

Yates, L.G. Stray Notes on the Geology of the Channel Islands. The Mollusca of 
the Channel Islands of California. Insular Floras. 9th Ann. Rept. Cal. St. Min., 1889. 
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Fig. 1. 

Fig. ta. 

Bion | 2: 

Fig. 22. 

Higa: 

Fig. 3a. 

Fig. 4. 

Fig. qa. 

Fig. 5. 

Fig. 52. 

Fig. 6. 

Fig. 6a. 

Big a7e 

Fig. 8. 

Fig. 9. 

Fig. 10. 

Fig. roa. 

Fig. 11 

Fig. 12. 

Fig. 13. 

Fig. 14. 

Fig. 15. 

CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE I. 

(ALL FIGURES MAGNIFIED.) 

Turbonilla (Lancea) pentalopha Dati & BartscH. Type specimen. Longitude 

8.5 mm.; x6. 

Same. Nuclear whorls more enlarged. 

Turbonilla (Pyrgolampros) gibbosa CARPENTER. Longitude 5.6 mm.; X9.3. 

Same. Nuclear whorls more enlarged. 

Odostomia (Oscilla) equisculpta CARPENTER. Type specimen, not fully mature. 

Longitude 2 mm.; X13. 

Same. Nuclear whorls more enlarged. 

Turbonilla (Pyrgiscus) auricoma DALL & BartTscH. Type specimen. Longitude 

722 mim... Oo2: 

Same. Nuclear whorls more enlarged. 

Turbonilla (Pyrgolampros) lowei DALL & BARTSCH. Type specimen. Longitude 

7e2iMMss XK Os2: 

Same. Nuclear whorls more enlarged. 

Odostomia ( Oscilla) grammatospira DALL & BarTsCH. Type specimens. Lon- 

gitude 5.3 mm.; X10. 

Same. Nuclear whorls more enlarged. 

Turbonilla (Pyrgolampros) arnoldi Dati & BartscH. Type specimen. Lon- 

gitude 7.6 mm.; x6.2. 

Odostomia ( Chrysallida) diegensis DALL & BARTSCH. Type specimen; the lower 

right-hand portion of the aperture defective. Longitude 4 mm.; XII. 

Turbonilla (Pyrgolampros) adleri Datu & BartscH. Type specimen; the apex 

defective. Longitude 9.3 mm.; x5. 

Turbonilla (Strioturbonilla) torquata var. stylina CARPENTER. Longitude 8 mm.; 

OS: 
Same. Nuclear whorls more enlarged. 

Odostomia (Amaura) nuciformis var. avellana CARPENTER. Type specimen. 

Longitude 9.1 mm.; X65. 

Odostomia (Evalea) stearnsii DALL & BARTscH. Type specimen. Longitude 

5-2mm.; X9.2. 

Odostomia (Amaura) pupiformis CARPENTER. Type specimen. Longitude 

6.5 mm.; x7. 

Odostomia tenuis CARPENTER. Longitude 5.7 mm.; x8. 

Odostomia (Evalea) gouldi? CARPENTER. Longitude 5 mm.; x9. 
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EXPLANATION OF PLATE II. 

(ALL FIGURES MAGNIFIED. ) e 

Turbonilla (Lancea) tridentata CARPENTER. Longitude 12.8 mm.; x5. 

Same. Nuclear whorls more enlarged.’ 

Turbonilla (Pyrgiscus) subcuspidata CARPENTER. Type specimen. Longitude 

6mm.; x9. 

Same. Nuclear whorls more enlarged. 
Turbonilla (Pyrgolampros) lowei var. pedroana DaLL & BartTscH. Type speci- 

men. Longitude 5.5 mm.; x1IOo. 

Same. Nuclear whorls more enlarged. 
Turbonilla torquata GouLD. Longitude 10.6 mm.; x6. 

Same. Nuclear whorls more enlarged. 

Turbonilla stearnsti DALL & BaRTscH. Type specimen. Longitude 9.2 mm.; 

X627e 

Same. Nuclear whorls more enlarged. 

Turbonilla (Pyrgiscus) crebrifilata CARPENTER. Longitude 5.4 mm.; x 10.7. 

Same. Nuclear whorls more enlarged. 
Turbonilla (Pyrgiscus) tenuicula GouLp. Longitude 6.1 mm.; x9. 

Same. Nuclear whorls more enlarged. 

Turbonilla (Pyrgisculus) laminata CARPENTER. Longitude 6.8 mm.; x9. 

Same. Nuclear whorls more enlarged. 
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Fig. 

Fig. 
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CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE III. 

Paracyathus pedroénsis VAUGHAN. View of calice. Greater diameter 12 mm.; 

i228: 

Same. Upright view of corallum. Height 18 mm.; x1.2. 

Caryophyllia californica VAUGHAN. View of calice. Greater diameter 11.5 mm.; 

2H: 
Same. Upright view of corallum. Height 13 mm.; x1.2. 

Caryophyllia pedroensis VAUGHAN. View of calice. Greater diameter 13.5 mm.; 

X 2.6 

Same. Upright view of corallum. Height 25.5 mm.; x1.2. 

Caryophyllia arnoldi VAUGHAN. Upright view of corallum. Height 16.5 mm.; 

SAF 
Same. View of calice. Greater diameter 16 mm.; X2.5. 

Turbonilla ( Pyrgiscus) latifundia DaLL & BartscH. Type specimen. Longitude 

5.8 mm.; X7.4. 

Same. Nuclear whorls more magnified. 
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Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 
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CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE IV. 

Nassa cerritensis, sp. nov. Upper San Pedro series, Los Cerritos. Type 
specimen. Longitude 31 mm.; X1I.3. 

Volvula cylindrica CARPENTER. Lower San Pedro series, Deadman Island. Lon- 

gitude 7 mm.; X2. 

Nassa californiana CONRAD. Upper San Pedro series, San Pedro. Longitude 

38 mm.; X3. 

Bittium californicum DALL & BARTSCH. Lower San Pedro series, San Pedro. 

Longitude 5.6 mm.; 4. 

Stphonalia kellettii FORBES. Upper San Pedro series, San Pedro. Longitude 112 
mm.; natural size. 

Nassa versicolor var. hooveri, var. nov. Upper San Pedro series, San Pedro. 

Type specimen. Longitude 14 mm.; X2.7. 

Fusus rugosus TRASK. Lower San Pedro series, Deadman Island. Longitude 

50 mm.; X1.3. 

Setla assimilata C. B. Apams. Lower San Pedro series, San Pedro. Longitude 

1omm.; X4. 

Marginella ( Volvarina) varia SOWERBY. Lower San Pedro series, Deadman 

Island. Longitude 9.2 mm.; 2.6. 

Mitromorpha intermedia, sp. nov. Lower San Pedro series, Deadman Island. 

Type specimen. Longitude 9.6 mm.; x4. 

Bittium rugatum CARPENTER. Upper San Pedro series, San Pedro. Longitude 
EA} SooUN NS >< 245 5t5 

Rissoa acutelirata CARPENTER. Upper San Pedro series, San Pedro. Longitude 

2.1 mm.; 6.7. 

Turritella jewettii CARPENTER. Pliocene, Deadman Island. Longitude 69 mm.; 

natural size. 

Odostomia ( lvara) terricula (CARPENTER) D,. & B. Lower San Pedro series, 

Deadman Island. Longitude 4 mm.; 6.7. 

Fusus barbarensis TRASK. Pliocene, Deadman Island. Longitude 50 mm.; 1.5. 
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CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE V. 

Ocinebra barbarensits GABB. Lower San Pedro series, Deadman Island. Lon- 

gitude 19 mm.; X2. 

Ocinebra poulsont NutTTALL. Upper San Pedro series, San Pedro. Longitude 
ZT MMs 2.7 

Scala tincta CARPENTER. Upper San Pedro series, San Pedro. Longitude 19 

mins ee 

Scala indianovrum CARPENTER. Upper San Pedro series, San Pedro. Longi- 

tude 21 mm.; X2. 

Ocinebra lurida var. cerritensis, var. nov. Upper San Pedro series, Crawfish 

George’s. Type specimen. Longitude 17 mm.; X1.3. 

Columbella (Afsopus) chrysalloidea CARPENTER. Upper San Pedro series, San 

Pedro. Longitude 11 mm.; X 2. 

Pleurotoma (Borsonia) bartscht, sp. nov. Lower San Pedro series, Deadman 

Island. Short variety. Longitude 14 mm.; X1.3. 
Drillia hemphilli STEARNS. Upper San Pedro series, San Pedro. Longitude 16 

mm.; X2.5. 

Ocinebra keepi, sp. nov. Upper San Pedro series, Deadman Island. Type 

specimen. Longitude 35 mm.; X2. 

Drillia inermis Htnps. Upper San Pedro series, San Pedro. Longitude 22 mm.; 

X1.25. 

Amphissa ventricosa, sp. nov. Lower San Pedro series, Deadman Island. Type 

specimen. Longitude 13 mm.; X2. 
Ocinebra lurida var. aspera BAIRD. Upper San Pedro series, San Pedro. Lon- 

gitude 28 mm.; X2. 

Margarita optabilis var. nodosa, var. nov. Lower San Pedro series, San Pedro. 

Type specimen, tilted back. Altitude 6.9 mm.; x4. 

Margarita optabilis var. knechti, var. nov. Lower San Pedro series, San Pedro. 

Type specimen, tilted back. Altitude 8 mm.; 3. 
Ocinebra micheli Forp. Upper San Pedro series, Crawfish George's. Longitude 

16mm.; X2.5. 

Margarita parcipicta var. pedroana, var. nov. Lower San Pedro series, San Pedro. 

Type specimen, tilted back. Altitude 5.5 mm.; 4. 
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Fig. 1. 

Fig. 2. 

JPikery Sy 

Figaped: 

Fig. 5. 

Fig. 6. 

Fig. 7. 

Fig. 8. 

Fig. 9. 

Fig. 10. 

Fig. 11. 

Fig. 12: 

Fig. 13. 

Fig. 14. 

Fig. 15. 

Fig. 16. 

ign 17: 

CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE VI. 

Tritonium (Priene) oregonensis REDFIELD. Pliocene, Deadman Island. Longi- 

tude 102 mm.; natural size. 

Pleurotoma ( Borsonia) dalli, sp. nov. Lower San Pedro series, Deadman Island. 

Type specimen. Longitude 23 mm.; X 2. 

Mangilia interfossa var. pedroana, var. nov. Lower San Pedro series, Deadman 

Island. Type specimen. Longitude 6 mm.; X5. 

Trophon (Boreotrophon) stuarti SmMitTH. Pliocene, Deadman Island. Longitude 

30 mm.; X2. 

Trophon (Boreotrophon) orpheus var, precursor, var. nov. Pliocene, Deadman 

Island. Type specimen. Longitude 15 mm.; 2.7. 
Trophon (Boreotroph-n) cerritensis, sp. nov. Lower San Pedro series, Deadman 

Island. Type specimen. Longitude 32 mm.; X2. 

Columbella (AEsopus) oldroydi, sp. nov. Lower San Pedro series, Deadman 
Island. Type specimen. Longitude 8.5 mm.; X2.6. 

Trophon ( Boreotrophon) gracilis PERRY. Pliocene, Deadman Island. Longitude 

26 mm.; X2. 

Trophon (Boreotrophon) multicostatus EscuscHoLtz. Lower San Pedro series, 
Deadman Island. Longitude to mm.; X 2.6. 

Trophon ( Boreotrophon) scalariformts GouLp. Lower San Pedro series, Deadman 

Island. Longitude 15.5 mm.; 2.6. 

Bittium williamsont, sp. nov. Upper San Pedro series, San Pedro. Type speci- 
men. Longitude 2.9 mm.; 7.2. ; 

Trophon (Boreotrophon) pedroana, sp. nov. Lower San Pedro series, Deadman 
Island. Type specimen. Longitude 12 mm.; 3.3. 

Pleurotoma (Spirotropsis) smithi, sp. nov. Pliocene, Deadman Island. Type 

specimen. longitude 36 mm.; X1.5. 

Bittium (Styliferina) tenuisculpia CARPENTER. Lower San Pedro series, Deadman 

Island. Longitude 6.1 mm.; X 4. 

Mangilia interlirata STEARNS. Lower San Pedro series, Deadman Island. Lon- 

gitude 9.1 mm.; X3. 

Mangilia oldroydi, sp. nov. Lower San Pedro series, Deadman Island. Type 

specimen. Longitude 16.1 mm.; 2.5. 

Mangilia sculpturata DALL. Pliocene, Deadman Island. Longitude 11 mm; <3. 
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CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE VII. 

Murex ( Chicoreus ) leeanus DALL. Upper San Pedro series, San Pedro. Longitude 
55 mm.; X1.3. 

Solariella peramabilis CARPENTER. Pliocene, Deadman Island. Altitude 14 mm.; 

S155: 

Pleurotoma ( Dolichotoma) coopert, sp. nov. Upper San Pedro series, San Pedro. 

Longitude 64 mm.; natural size. 

Admete gracilioy CARPENTER. Lower San Pedro series, Deadman Island. Lon- 

gitude 10.5 mm.; 3.3. 

Cancellaria tritonidea GABB. Upper San Pedro series, San Pedro. Longitude 

go mm.; natural size. 

Chrysodomus tabulatus BAIRD. Pliocene, Deadman Island. Longitude 80 mm.; 

natural size. 

Chrysodomus rectirostris CARPENTER. Lower San Pedro series, Deadman Island. 

Longitude 28 mm.; 2. 

Cancellaria coopert GABB. Upper San Pedro series, San Pedro. Longitude 
80 mm.; natural size. 

Mangilia angulata CARPENTER. Lower San Pedro series, Deadman Island. Lon- 

gitude 8 mm.; X3.6. 

Bela fidicula Goutp. Lower San Pedro series, Deadman Island. Longitude 

DL mms 4s 

Solariella cidaris CARPENTER. Pliocene, Deadman Island. Altitude 42 mm.; 

natural size. 
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CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE VIII. 

Mangilia paine?, sp. nov. Lower San Pedro series, Deadman Island. Type 

specimen. Longitude 12.5 mm ; X3.4. 

Paludestrina curta, sp. nov. Lower San Pedro series, San Pedro. Type specimen. 
Longitude 3.8 mm.; 7. 

Paludestrina stokest, sp. nov. Lower San Pedro series, San Pedro. Type speci- 

men. Longitude 4.6 mm.; 5.4. 

Dentalium indianorum CARPENTER. Lower San Pedro series, Deadman Island.- 

Longitude 38 mm.; natural size. 

Drillia renaudi,sp. nov. Lower San Pedro series, Deadman Island. Type speci- 

men. Longitude 16 mm.; x3. 

Caecum californicum DALL. Lower San Pedro series, Deadman Island. Longitude 

2.9mm.; X5.8. 

Drillia merriami, sp. nov. Lower San Pedro series, Deadman Island. Type 

specimen. Longitude 14 mm.; X3.2. 

Bulla quoyt Gray. Upper San Pedro series, San Pedro. A young specimen. 

Longitude 8 mm.; X3. 

Eupleura muriciformis var. curta, var. nov. Upper San Pedro series, San Pedro. 

Type specimen. Longitude 15 mm.; X 3.2. 

Caecum crebricinctum CARPENTER. Lower San Pedro series, San Pedro Bluff. 

Longitude 5.5 mm.; 6. 

Lacuna solidula (LOVEN) CARPENTER. Upper San Pedro series, San Pedro. A 

somewhat decorticated specimen. Longitude 10 mm.; X2.5. 

Dentalium pseudohexagonum Dati. Lower San Pedro series, Deadman Island. 

Longitude 15.5 mm.; X3. 

. Sectional view of same; X3. 

Drillia pudica HinDs. Upper San Pedro series, San Pedro. Longitude 11 mm.; 

355: 

Bela sancte-monice, sp. nov. Lower San Pedro series (Pleistocene), Port Los 

Angeles. Type specimen. Longitude 12 mm.; X3. 

Cadulus nitentior CARPENTER. Lower San Pedro series, Deadman Island. Lon- 

gitude 10 mm.; X3.3. 

Cecum magnum STEARNS. Lower San Pedro series, Deadman Island. Longitude 

4:7, MM 5 5 -3e 

Drillia johnsoni, sp. nov. Upper San Pedro series, San Pedro. Type specimen, 

apex broken off. Longitude 29 mm.; X2. 
Haminea virescens SowERBY. Upper San Pedro series, San Pedro. Longitude 

7mm.; X3.25. 

214 

395 

395 

186 

208 

207 

207 

193 

249 

298 

303, 

186 

186 

208 

210 

187 

298 

206 

194 



BF. x 0 -LITH BRITTON & HE PH 



as 

a 

i 

) 

; 

i 

) 

7. 
* 





~ 

’ 

' 

~ 

= 





380 

Fig. 

Fig. 

- It. 

12. 

16. 

LG fe 

CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE IX. 

Pleurotoma (Borsonia) bartschi, sp. nov. Lower San Pedro series, Deadman 

Island. Type specimen. Longitude 18.5 mm.; 3.4. 

Bittium quadrifilatum CARPENTER. Lower San Pedro series, Deadman Island. 

Longitude to mm.; X3. 

Mangilia striosa C. B. ApaMs. Upper San Pedro series, Los Cerritos. Longitude 

9.4 mm.; X3- 

Pleurotoma (Leucosyrinx) pedroana, sp. nov. Lower San Pedro series, Deadman 

Island. Type specimen. Longitude 17 mm.; <3. 

Mangilia hooveri, sp. nov. Upper San Pedro series, San Pedro. Type specimen. 

Longitude 11 mm.; X 3. 

Acton ( Rictaxis) punctocelata CARPENTER. Upper San Pedro series, San Pedro. 

Longitude 5.9 mm.; 3. 

Mangilia (Taranis) strongi, sp. nov. Lower San Pedro series, Deadman Island. 

Type specimen. Longitude 12 mm.; 3.5. 

Columbella ( Anachis) minima, sp. nov. Upper San Pedro series, San Pedro. Type 

specimen. Longitude 5.5 mm.; X 3. 

Eulima hastata SowERBY. Upper San Pedro series, San Pedro. Longitude 

romm.; X3-4. 

Mangilia (Cythara) branneri, sp. nov. Lower San Pedro series, Deadman Island. 

Type specimen. Longitude 10 mm.; X 3.2. 

Ocinebra lurida var. cancellina PuILtpP!. Upper San Pedro series, San Pedro. 

Longitude 21 mm.; X 2. 

Eulima micans CARPENTER. Lower San Pedro series, Deadman Island. Longi- 

tude 12 mm.; X3.5. 

Planorbis tumidus PFEIFFER. Upper San Pedro series, San Pedro. Maximum 

* diameter 12.7 mm.; 3. 

Planorbis vermicularis GouLD. Upper San Pedro series, San Pedro. Maximum 

diameter I1.5mm.; X3. 

Eulima falcata CARPENTER. Lower San Pedro series, Deadman Island. Longi- 
tude 7 mm.; X3. 

Eupleura muriciformis BRoDERIP. Upper San Pedro series, San Pedro. Longi- 

tude 33 mm.; natural size. 

Scala bellastriata CARPENTER. Figure of living shell from San Pedro. Longitude 

TSumims) YS2: 
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CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE X. 

Pleurotoma (Borsonia) hoovert, sp. nov. Lower San Pedro series, Deadman 

Island. Type specimen. 12.7 mm.; X3. 

Phorcus pulligo MARTYN. Upper San Pedro series, Crawfish George’s. Speci- 

men slightly tilted back. Altitude 17.5 mm.; natural size. 

Tornatina culcitella GouLb. Lower San Pedro series, Deadman Island. Longitude 

DIMMs see 

Columbella solidula var. precursor, var. nov. Upper San Pedro series, San Pedro. 

Type specimen. Longitude 14.4 mm.; 3.5. 

Tornatina cerealis GouLp. Lower San Pedro series, San Pedro. Longitude 

ACS MMs 545: 

Act@on traskii STEARNS. Upper San Pedro series, San Pedro. Longitude 14 mm.; 

X3- 

Columbella ( Astyris) tuberosa CARPENTER. Upper San Pedro series, San Pedro. 

Longitude 6.5 mm.; X 3. 

Columbella (Astyris) gausapata GouLp. Upper San Pedro series, San Pedro. 

Longitude 10 mm.; X 3. 

Columbella ( Astyris) californiana GASKoIN. Lower San Pedro series, Deadman 

Island. Longitude 10 mm.; 3. 

Columbella (Astyris) gausapata var. carinata Htnps. Upper San Pedro series, 

San Pedro. Longitude 7.7 mm.; X3. i 

Tornatina eximia BAtrRD. Pliocene, Deadman Island. Longitude 12.5 mm.; 3. 

Polynices ( Neverita) recluziana Petit. Upper San Pedro series, San Pedro. 

Typical shape. Altitude 17.5 mm.; natural size. 

Natica ( Crypltonatica) clausa BRoDERIP & SOWERBY. Pliocene, Deadman Island. 

Shouldered variety. Altitude 26 mm.; natural size. 

Polynices (Lunatia) lewisii GouLD. Upper San Pedro series, San Pedro. Lon- 

gitude 75 mm.; Xo.66. 

Margarita pupilla GouLtp. Pliocene, Deadman Island. Altitude 7.5 mm.; X 3. 

Delphinoidea coronadoensis, sp. nov. Pleistocene, Spanish Bight, San Diego. 

Type specimen, view from above. Maximum diam. 2mm.; X65. 

Same specimen viewed from in front; 5. 
CGylichna alba Brown. Lower San Pedro series, Deadman Island. Longitude 

T2 MMT 5: 

Chlorostoma montereyi KIENER. Upper San Pedro series, Crawfish George’s. 

Specimen slightly tilted back. Altitude 28 mm.; natural size. 
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CALIFORNIA ACADEMY OF SCIENCES. 

EXPEANATION Oe PIEAWE xa: 

Pecten ( Plagioctentum) newsomt, sp. nov. Upper San Pedro series, Los Cerritos. 

Type specimen, left valve. Altitude 26 mm.; x1.4. 

. Same specimen. Outline, showing convexity of valve. 1.4. 

Pecten (Chlamys) hericeus GouLp. Pliocene, Deadman Island. Exterior of left 
valve. Altitude 50 mm.; natural size. 

Pecten ( Plagioctenium) ventricosus SOWERBY. Upper San Pedro series, San Pedro. 

Exterior of left valve. Altitude 36 mm.; x1.3. 

. Same specimen. Outline, showing convexity of valve; x1.3. g j 4 

Pecten (Chiamys) hastatus SOWERBY. Pliocene, Deadman Island. Left valve, 

exterior view. Altitude 38 mm.; x1.3. 

. Same specimen. Outline, showing convexity of valve; x1.3. 

Pecten (Chlamys) hericeus var. strategus DALL. Lower San Pedro series, Dead- 
man Island. Exterior of right valve. Altitude 21 mm.; xTI.3. 

Pecten ( Plagioctenium) ventricosus SOWERBY. Upper San Pedro series, San Pedro. 

Exterior of left valve. Altitude 56 mm.; natural size. 

Same specimen. Outline, showing convexity of valve; natural size. 114 
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CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE XII. 

Pecten (Pecten) dentatus SOwERBY. Living shell from Gulf of California. Exterior 

of left or flat valve. Altitude 58 mm.; natural size. 

Same specimen. Outline, showing convexity of right valve; natural size. 

Pecten (Chlamys) latiauritus CONRAD. Upper San Pedro series, San Pedro. 
Exterior of left valve. Altitude 23 mm.; x1 3. 

Same specimen. Outline, showing convexity of same valve; x1.3. 

Pecten (Pecten) stearnsii DaLL. Pliocene; San Diego. Exterior of left or flat 
valve. Altitude 65.5 mm.; natural size. 

Pecten (Chlamys) latiauritus var. monotimerts CONRAD. Upper San Pedro series, 

San Pedro. Exterior of left valve. Altitude 20.5 mm.; X1.3. 

Same specimen. Outline, showing convexity of same valve; 1.3. 

Pecten (Pecten) diegensis Datu. Living shell, Monterey. Outline, showing con- 

vexity of right valve (which is the same as the convexity of the right valve of 

P. stearnsiz). Altitude 72 mm.; natural size. 

Pecten ( Chlamys) jordanit, sp. nov. Pliocene, Deadman Island. Type specimen, 

exterior of right valve. Altitude 51 mm.; xo.9. 

Same specimen, exterior of left valve; x0.9. 

Pecten (Chlamys) latiauritus var. fragilis, var. nov. Upper San Pedro series, San 

Pedro. Type specimen, exterior of right valve. Altitude 25 mm.; x1.3. 

104 
104 

II! 

DE 

106 

I12 

II2 

106 

III 

Ill 

112 





= 

—wwy. 





CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE XIII. 

Cooperella subdiaphana CARPENTER. Lower San Pedro series, Deadman Island. 

Interior, showing hinge. Longitude 12.5 mm.; x5. 

Callista subdiaphana var. pedroana, var. nov. Lower San Pedro series, Deadman 

Island. Type specimen. Longitude 33 mm.; xo.8. ; 

Aligena cerritensis, sp. nov. Upper San Pedro series, Los Cerritos. Type speci- 

men, view of interior. Longitude 10.9 mm.; x3. 

Callista subdiaphana CARPENTER. Pliocene, Deadman Island. Longitude 45 mm.; 
xo. 8. 

Psephis tantilla GouLD. Lower San Pedro series, Deadman Island. View of inte- 

rior. Longitude 6 mm.; x4. 

Pecten ( Patinopecten) caurinus GouLp. Pliocene, Deadman Island. Exterior of 
left valve. Altitude 122 mm.; xo.8. 

Tellina (Moerella) salbnonea CARPENTER. Lower San Pedro series, Deadman 

Island. Interior of right valve. Longitude 14 mm.; x 3.3. 

Donax levigata DeEsSHAvES. Upper San Pedro series, San Pedro. Interior view. 
Longitude 21 mm.; X2.5. 

Donax californica CONRAD. Lower San Pedro series, Deadman Island. Interior 

view. Longitude 17 mm.; x2.5. 
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CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE XIV. 

Venus (Chione) succincta VALENCIENNES. Upper San Pedro series, San Pedro. 

Exterior of right valve. Longitude 54 mm.; natural size. 

Venus ( Chione) fluctifraga SOwERBY. Upper San Pedro series, San Pedro. Ex- 

terior of right valve. Longitude 25 mm.; 1.7. 
Venus (Chione) neglecta SOWERBY. Upper San Pedro series, San Pedro. Lon- 

gitude 30 mm.; 2.2. 

Tapes staminea CONRAD. Upper San Pedro series, San Pedro. Longitude 50mm.; 

natural size. 

Tapes lacineata CARPENTER. Upper San Pedro series, Los Cerritos. Longitude 
TOLMIMs SUT. 

Tapes tenerrima CARPENTER. Upper San Pedro series, San Pedro. Longitude 
84 mm.; natural size. 
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CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE XV: 

Semele pulchra SowERBY. Upper San Pedro series, San Pedro. Longitude 

I5 mm.; X3-3. 
Same. Outline, showing convexity of valve; x3.3. 

Tellina (Angulus) buttont DALL. Upper San Pedro series, San Pedro. Interior 

view. Longitude 13.5 mm.; x4.6. 

Same as fig. 2. Exterior view; x4.6. : 

Semele pulchra var. montereyt, var. nov. Lower San Pedro series, Deadman Island. 

Longitude 14 mm.; 3.3. 

Same. Outline, showing convexity of valve; x3.3. 

Thyasira bisecta CONRAD. Pliocene, Deadman Island. Longitude 74 mm.; 

XTer: 
Cardium (Ringicardium) procerum SOWERBY. Upper San Pedro series, San 

Pedro. Exterior view. Longitude 73 mm.; natural size. 

Tellina (Angulus) tid@ DALL. Upper San Pedro series, Los Cerritos. Longitude 

62 mm.; x0.7. 

Tellina (Angulus) bodegensis Hinps. Upper San Pedro series, San Pedro. 

Longitude 50 mm.; natural size. 

Tellina (Angulus) rubescens HANLEY. Upper San Pedro series, San Pedro. 

Longitude 42 mm.; natural size. 
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CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE XVI. 

Macoma indentata CARPENTER. Upper San Pedro series, Los Cerritos. Longitude 
50 mm.; natural size. 

Macoma calcarea GMELIN. Lower San Pedro series, Deadman Island. Longitude 

18 mm.; X2.3. 

Macoma nasuta CONRAD. Upper San Pedro series, San Pedro. Large, typical 

specimen. Longitude 75 mm.; natural size. 

Macoma inquinata DESHAYES. Upper San Pedro series, San Pedro. Longitude 
42 mm.; natural size. 

Macoma secta CONRAD. Upper San Pedro series, San Pedro. Longitude 82 mm.; 
natural size. 

Macoma yoldiformis CARPENTER. Lower San Pedro series, Deadman Island. 

Longitude 24 mm.; natural size. . 

Venus (Chione) gnidia BRODERIP & SOWERBY. Upper San Pedro series, San 

Pedro. Exterior of right valve. Longitude 96 mm.; natural size. 
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Fig. 1 

Figs 2: 

Fig, 3 

Fig. 4 

Fugees 

Fig. 6 

Fig. 7 

Fig. 8 

Fig. 9 

Fig. 10 

Fig. 11 

Biotn2 

Fig. 13 

CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE XVII. 

Terebratalia hemphilli Datu. Pliocene, Santa Barbara. View of pedicle valve. 

Longitude 57 mm.; x0.6. 

Same. Lateral view of both valves; xo.6. 

Same. View of brachial valve; xo.6. 

Leda hamata CARPENTER. Lower San Pedro series, Deadman Island. Longitude 

9.5 mm.; 4.5. 

Leda taphria Dati. Lower San Pedro series, Deadman Island. Longitude 
g-6 mm.; X4. 

Leda minuta var. precursor, var. nov. Lower San Pedro series, Deadman Island. 

Type specimen. Longitude 9 mm.; x5. 

Leda fossa Baird. Lower San Pedro series, Deadman Island. Longitude 
Tic ois} Taubeng Sezy Oy 

Mytilimeria nuttalli CONRAD. Lower San Pedro series, Deadman Island. Altitude 

17 mm.; X1I.4. 

Terebratalia smithi, sp. nov. Pliocene, Deadman Island. Type specimen. Allti- 

tude 50 mm.; natural size. 

Verticordia novemcostata ADAMS & REEVE. Lower San Pedro series, Deadman 
Island. Longitude 5 mm.; x4.5. : 

Corbula luteola CARPENTER. Lower San Pedro series, Deadman Island. Longi- 

tude 8 mm.; x3. 

Bornia retifera DALL. Lower San Pedro series, Deadman Island. Interior view, 
showing hinge. Longitude 7.5 mm.; x4. 

Yoldia scissurata Datu. Lower San Pedro series, Deadman Island. Longitude 

12.7 mm.; X4. 
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CALIFORNIA ACADEMY OF SCIENCES 

EXPLANATION OF PLATE XVIII. 

Kellia suborbicularis MONTAGU. Lower San Pedro series, Deadman Island. 

Interior view of left valve. Longitude 8 mm.; x4.3. 

Same specimen. Outline, showing convexity of valve; x4.3. 

Pandora ( Kennerlia) bicarinata CARPENTER. Lower San Pedro series, Deadman 

Island. View of imperfect left valve. Longitude 14 mm.; x3. 

Pandora (Kennerlia) filosa CARPENTER. Lower San Pedro series, Deadman Island. 

Left valve. Longitude 15 mm.; x3. 

Arca labiata SoweRBY. Upper San Pedro series, San Pedro. Longitude 28 mm.; 

eae. 
Diplodonta serricata REEVE. Upper San Pedro series, San Pedro. Longitude 

10.2 mm.; X3-3- 
Same. Outline, showing convexity of valve; x 3.3. 

Nucula suprastriata CARPENTER. Upper San Pedro series, Los Cerritos. Longi- 

tude 7 mm.; X4.7- 

Kellia laperousii DESHAYES. Lower San Pedro series, Deadman Island. Interior 

view. Longitude 23 mm.; x2. 

Same. Outline, showing convexity of valve; x 2. 

Diplodonta orbella GouLD. Lower San Pedro series, Deadman Island. Longitude 

9. 2emaMe 333) 
Same. Outline, showing convexity of valve; x3.3. 

Glycymeris barbarensis CONRAD. Upper San Pedro series, San Pedro. View of 

interior. Longitude 25 mm.; x1.3. 

Glycymeris septentrionalis MippENDORFF. Upper San Pedro series, San Pedro. 

View of interior. Longitude 22 mm.; X1.3. 

Newra pectinata CARPENTER. Lower San Pedro series, Deadman Island. Imper- 

fect valve. Longitude 6.5 mm.; x5.4. 
Astarte (Crassinella) branneri sp. nov. _ Upper San Pedro series, Los Cerritos. 

Type specimen, interior view. Longitude 11.2 mm.; X2.7. 
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Fig. 
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Fig. 

CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE XIX. 

Mactra (Spisula) falcata GouLtp. Upper San Pedro series, San Pedro. Interior 

of left valve. Longitude 47 mm.; natural size. 

Mactra californica CONRAD. Upper San Pedro series, San Pedro. Interior of left 

valve. Longitude 39 mm.; natural size. 

Mactra hemphilli DaLL. Upper San Pedro series, San Pedro. Interior of right 

valve. Longitude 124 mm; natural size. 

Mactra exoleta Gray. Upper San Pedro series, San Pedro. Interior view, right 

valve. Longitude 57 mm.; natural size. 

Mactra (.Spisula) catilliformis CONRAD. Upper San Pedro series, San Pedro. In- 

terior of right valve. Longitude 125 mm.; natural size. 
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CALIFORNIA ACADEMY OF SCIENCES. 

EXPLANATION OF PLATE XxX. 

Cardium (Levicardium) elatum SOWERBY. Upper San Pedro series, San Pedro. 

of left valve. Altitude 167 mm.; natural size. 

Exterior 

141 
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Fig. 1. 

Fig. 2. 

CALIFORNIA ACADEMY OF SC 

EXPLANATION OF PLATE SS : 

Pecten bellus CONRAD. Pliocene, Santa pee Left valve of Gabb’ 
men of Janira bella (No. 960, Collection Academy of Natural Sci 
delphia). Altitude 80 mm., slightly enlarged. 

Same. Right valve. 
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Figure a. Long Beach.—Bluff at Alamitos Beach, looking east, showing horizontal upper San Pedro 

(Pleistocene) strata. Photograph by R. Arnold. 

pyrene * - Po a ooo 

of the upper San Pedro (Pleistocene) bluff east of Long n 

Beach. (Lowest vislole layer composed of fossil shells), Photograph by R. Arnold, 

Figure b. Long Beach.—Typical sectio 
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Figure a. San Pedro.—South end of the lowest San Pedro terrace, looking northeast from Crawfish 

George’s toward Timm’s Point, showing the contorted Miocene shales overlain by the thin horizontal upper 

San Pedro (Pleistocene) layer. Photograph by R. Arnold, 

ene deposit of brecciated shale, 

Photograph by R. Arnold, 





Figure a. Pismo,—Section of sea-cliff three miles northwest of Pismo, showing Miocene shales on 

, erlain unconformably by San Pablo (Middle Neocene) sandstone on left, the whole capped by 

F t Pp Jep t f brecciated shale. Photograph by R. Arnold 

ee ee ae 

ernating hard and soft layers 

ower San Ped (F stocene andstone. Photograph by R. Arnold. 
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Figure a. Ventura.—West side of the Ojai Valley, looking west from the boulevard, showing two of 

the three wave-cut terraces in Pl sediments. Photograph by R. Arnold, 

Figure b. Ventura.—Hills north of Ventura composed of Pleistocene sediments, looking northeast. 

en about half way up the-hill. Photograph by R. Arnold. The old irrigating di 
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Figure a. Ventura.—Side of ravine above the Barlow ranch house, look ng wes t, showing fossiliferous 

upper San Pedro (Pleistocene) beds at an elevation of over six hundred feet above sea-level, dipping at an 
angle of over 40°. Photograph by R. Arnold. 

Figure b. San Diego.—Bluft at La Jolla capped by Pleistocene deposit of gravel and sand. 

Photograph by F. L. Park. 





Figure a. San Diego.—Bluff at foot of Twenty-sixth street, looking north, showing the fossiliferous 

upper San Pedro (Pleistocene) deposits in the lower half of the bluff. The Anomia limatula bed is at the 

very base of the bluff and forms the reefs at the right of the picture. 
Photograph by R. Arnold. 

Figure b. San Diego.—Small section of the sea-cliff at Pacific Beach, showing Pecten expansus and 

Opalia varicostata in the matrix of the San 
Photograph by R. Arnold. 
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Figure a. San Diego.—Sea-cliff at Pacific Beach, looking north, showing the base of the slightly tilted 

sandstone of the San Diego formation (Pliocene), resting on massive gravels and conglomerates. 

Photograph by R. Arnold. 

at Pacific Beach, looking north from a point one-half mile north of 

f the San Diego (Pliocene) formation capped by horizontal 

upper San Pedro (Pleistocene) grave Photograph by R. Arnold. 
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Figure a. San Diego.—Bluff and beach at Spanish Bight, looking north, showing the very fossiliferous 

layer at the base of the bluff which also forms the beach at this point. 

Photograph by R. Arnold. 

oy Re aed 
2 EPR Koa. . on 

Figure b, San Diego.—A closer ne beach at Spanish Bight. Most of the shells seen In this 

picture are In place in the hard 
his ‘point, t 

Photograph by R. Arnold. 





INDEX TO VOLUME III. 

New generic, specific and subspecific names in heavy-faced type; synonyms in éialics. 

AciLa 72, 95 Amycla tuberosa 240 

castrensis 72, 95, 138 Anachis 80, 237 

lyalli 95 minima 80, 237 

Acmma 84, 317 rugosa 237 
depicta 25, 39, 84, 317 Anatinacea 73, 121 

insessa 15, 19, 22, 23,25, 27, 31, 39, 52, 60, 84,318 Angulus 75, 157 

instabilis 25, 39, 84, 318 bodegensis 75, 158 

mitra 25, 39, 84, 197, 317, 318 buttoni 18, 21, 23, 25, 27, 30, 35, 55, 75, 157, 158 

paleacea 25, 39, 84, 317, 319 idw 75, 158 

pelta 19, 27, 31, 33, 39, 55, 60, 84, 319 modestus 157 

spectrum 19, 23, 27, 33, 39, 84, 320 var. obtusus 157 

Acmeidx 84, 317 rubescens 75, 159 

Actzwon 77, 188 Anomalodesmacea 73, 121 

punctoccelata 19, 22, 27 Anomia 59, 73, 117 

(Rictaxis) punctoceelata 39, 55, 60, 189 ephippium 117 

traskii 27, 39, 60, 77, 188, 189 lampe 18, 21, 25, 27, 30, 32, 35, 55, 56, 60, 73, 

Actzonidx 77, 188 117, 118 

Acus 78, 198 limatula 59, 60, 73, 117, 118 

simplex 78, 198 macroschisma 116 

Adesmacea 77, 183 Anomiacea 73, 116 

Admete 79, 219 Anomiid 73, 116 

gracilior 19, 39, 52, 79, 219 Anthozoa 46, 71, 86 

viridula 219 Arca 16, 72, 101, 102 

Zisopus 80, 237 glycymeris 100 

chrysalloidea 80, 237, 238 labiata 27, 35, 67, 72, 101 

japonicus 237 now 101 

oldroydi 80, 238 nucleus 95 

Akera culcitella 190 sulcicosta 57 

Aletes squamigerus 299 Arcacea 72, 100 

Aligena 74, 138 Arcidw 72, 100 

cerritensis 30, 35, 74, 138 Arcinew 72, 101 

striata 138 Arcopagia medialis 160 

Amaltheidx 83, 311 Artemis ponderosa 146 

Amaura 82, 282 Arthropoda 85, 344 

candida 282 Arthropomata 71, 92 

nuciformis var. avellana $2, 283 Astartacea 73, 127 

pupiformis 82, 283 Astarte 73, 127 

Amauropsis 282 pbranneri 27, 30, 60 

Amiantis 59, 75, 145 (Crassinella) branneri 35, 127 

callosa 27, 30, 35, 57, 59, 60, 75, 145 compacta 127 

Amphidesma decisa 165 obliqua 127 

pulchra 166 semisulcata 127 

Amphissa 80, 241 Astartide 73, 127 

bicolor 242 Astralium inequale 321 

corrugata 15, 19, 25, 27, 31, 39, 52, 80, 237, 241, 242 Astyris 80, 238 

tuberosa 240 
californiana 80, 238 

ventricosa 19, 39, 80, 242 chrysalloidea 237 

versicolor 19, 23, 25, 27, 31, 39, 60, 50, 242 clausiliwforme 238 

Amusium caurinum 107 gausapata 56, 80, 238, 239, 240 

Amycla carinata 240 var. carinata 80, 240 

chrysalloidea 237 tuberosa 80, 240 

gausapata 239 Auriculidew 78, 196 
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New generic, specific and subspecific names in heavy-faced type; synonyms in italics. 

Acixa 72, 95 Amycla tuberosa 240 

castrensis 72, 95, 138 Anachis 80, 237 

lyalli 95 minima 80, 237 
Acmea 84, 317 rugosa 937 

depicta 25, 39, 84, 317 Anatinacea 73, 121 

insessa 15, 19, 22, 23, 25, 27, 31, 39, 52, 60, 84,318 Angulus 75, 157 

instabilis 25, 39, 84, 318 bodegensis 75, 158 

mitra 25, 39, 84, 197, 317, 318 buttoni 18, 21, 28, 25, 27, 30, 35, 55, 75, 157, 158 

paleacea 25, 39, 84, 317, 319 idw 75, 158 

pelta 19, 27, 31, 33, 39, 55, 60, 84, 319 modestus 157 

spectrum 19, 23, 27, 33, 39, 84, 320 var. obtusus 157 

Acmeide 84, 317 rubescens 75, 159 

Actwon 77, 185 Anomalodesmacea 73, 121 

punctocelata 19, 22, 27 Anomia 59, 73, 117 

(Rictaxis) punctoceelata 39, 55, 60, 189 ephippium 117 

traskii 27, 39, 60, 77, 188, 189 lampe 18, 21, 25, 27, 30, 32, 35, 55, 56, 60, 73, 

Actwonidxw 77, 188 117, 118 

Acus 78, 198 limatula 59, 60, 73, 117, 118 

simplex 78, 198 macroschisma 116 

Adesmacea 77, 183 Anomiacea 73, 116 

Admete 79, 219 Anomiids 73, 116 

gracilior 19, 39, 52, 79, 219 Authozoa 46, 71, 86 
viridula 219 Arca 16, 72, 101, 102 

Asopus 80, 237 glycymeris 100 

chrysalloidea 80, 237, 238 labiata 27, 35, 67, 72, 101 

japonicus 237 now 101 

oldroydi 80, 238 nucleus 95 

Akera culcitella 190 sulcicosta 57 

Aletes squamigerus 299 Arcacea 72, 100 

Aligena 74, 138 Arcidsz 72, 100 

cerritensis 30, 35, 74, 138 Arcine 72, 101 

striata 138 Arcopagia medialis 160 

Amaltheidw 83, 311 Artemis ponderosa 146 

Amaura 82, 282 Arthropoda 85, 344 

candida 282 Arthropomata 71, 92 

nuciformis var. avellana 82, 283 Astartacea 73, 127 

pupiformis 82, 283 Astarte 73, 127 

Amauropsis 282 branneri 27, 30, 60 

Amiantis 59, 75, 145 (Crassinella) branneri 35, 127 

callosa 27, 30, 35, 57, 59, 60, 75, 145 compacta 127 

Amphidesma decisa 165 obliqua 127 

pulchra 166 semisulcata 127 

Amphissa 80, 241 Astartidsw 73, 127 

bicolor 242 Astralium inequale 321 

corrugata 15, 19, 25, 27, 31, 39, 52, 80, 237, 241,242 Astyris 80, 238 

tuberosa 240 californiana 80, 238 

ventricosa 19, 39, 80, 242 chrysalloidea 237 

versicolor 19, 23, 25, 27, 31, 39, 60, 80, 242 clausiliwforme 238 

Amusium caurinum 107 gausapata 56, 80, 238, 239, 240 

Amycla carinata 240 var. carinata 80, 240 

chrysalloidea 237 tuberosa 80, 240 

gausapata 239 Auriculids 78, 196 
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Azxinea barbarensis 100 

intermedia 100 

BAaLanip= 85, 344 

Balanus 85, 344 

concavus 22, 24, 25, 28, 31, 32, 47, 52, 55, 60, 

85, 344 

cylindraceus var, concavus 344 

Bela 78, 209, 210 

fidicula 15, 19, 25, 39, 52, 55, 78, 209, 210 

sanctze-monice 19, 39, 56, 78, 210 

sculpturata 214 

Bittium 82, 291 

asperum 15, 17, 19, 25, 27, 39, 52, 55, 56, 60, 

82, 291, 293, 294 

californicum 19, 39, 82, 291 

(ELlachista) californicum 291 

filosum 19, 22, 25, 27, 39, 82, 292, 293, 294 

orthochila 295 

quadrifilatum 19, 22, 23, 25, 28, 31, 39, 52, 82, 

292, 293, 294 

reticulatum 291 

rugatum 19, 22, 23, 25, 28, 31, 39, 82, 290, 295 

(Styliferina) tenuisculpta 296 

williamsoni 28, 39, 60, 82, 292, 295 

Boreotrophon 80, 249 

cerritensis 80, 249 

gracilis 80, 250 

multicostatus 80, 251 

orpheus var. preecursor 80, 250, 251, 253 

pedroana 80, 251 

scalariformis 80, 252 

stuarti 80, 252 

tenuisculptus 80, 253 

triangulatus 80, 254 

Bornia 74, 136 

corbuloides 136 

retifera 18, 35, 74, 136 

Borsonia 78, 200 

bartschi 78, 200, 207 

dalli 78, 200, 201 

hooveri 78, 200, 201 

Brachiopoda 15, 46, 71, 92 

Brachyura 85, 345 

Bryozoa 46, 52, 71, 92 

Buccinid# 79, 227 

Buccinum corrugatum 241 

fossatum 232 

Bulla 77, 193 

adamsii 193 

ampulla 193 

(Tornatina) cerealis 189 

(Akera) culcitella 190 

nebulosa 33, 193 

punctata 193 

punctulata 23, 25, 28, 31, 39, 67, 77, 193 
quoyi 28, 39, 77, 193 

virescens 194 

Bullidsw 77, 193 

CALIFORNIA ACADEMY OF SCIENCES. 

CapDuLvus 77, 187 

Susiformis 187 

nitentior 19, 47, 55, 60, 77, 187 

subfusiformis 187 

Cecide 82, 297 

Cecum 83, 297 

californicum 19, 22, 28, 31, 39, 83, 297, 298 

cooperi 297 

cornuoides 297 

crebricinctum 19, 22, 25, 28, 31, 39, 83, 297, 298 

Magnum 19, 22, 39, 83, 298 

Calliostoma 84, 329 

annulatum 28, 39, 84, 329 

canaliculatum 15, 19, 22, 23, 25, 28, 31, 33, 39, 

60, 84, 329 

costatum 19, 22, 25, 28, 31, 39, 60, 84, 330 

gemmulatum 25, 28, 31, 39, 52, 60, 54, 330 

tricolor 15, 22, 23, 25, 28, 31, 39, 60, 84, 331 

zizyphinum 329 

Calliostome 328 

Callista 74, 143 

(Amiantis) callosa 145 

newcombiana 35, 59, 60, 74, 143 

subdiaphana 15, 17, 35, 74, 144, 145 

f var. pedroana 18, 35, 74, 144 

Calyptrea echinus 308 

fastigiata 307 

hystrix 308 

mamillaris 307 

spinosa 306 

Calyptrwide 83, 306 

Cancellaria 79, 217 

eancellata 217 

cassidiformis 218 

cooperi 28, 39, 79, 217 

(Narona) cooperi 217 

crawfordiana 28, 39, 217 

gracilior 219 

tritonidea 28, 39, 55, 67, 78, 218 

vetusta 218 

Cancellariidws 79, 217 

Cancer 60, 85, 345 

breweri 20, 47, 85, 345 

magister 345 

Cancrini 85, 345 

Cancroidea 85, 345 

Capulus tumens 313 

Cardiacea 74, 138 

Cardiidw 74, 138, 141 

Cardita monilicosta 128 

occidentalis 128 

subtenta 128 

ventricosa 128 

Carditide 73, 128 

Carditacea 73, 128 

Cardium 74, 138 

californicum 140 

californiense 68 

centifilosum 142 

corbis 18, 21, 23, 25, 27, 30, 35, 52, 68, 140 
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Cardium (Cerastoderma) corbis 140 

edule 140 

elatum 27, 30, 35, 67, 141 

(Levicardium) elatum 141 

hillanum 142 

isocardia 138 

luteolabrum 139 

modestum var. centifilosum 142 

norvegicum 140 

nuttalli 140 

panamense 56, 139 

procerum 15, 27, 30, 32, 35, 56, 59, 60, 139 

(Ringicardium) procerum 139 

quadrigenarium 27, 30, 32, 35, 60 

(Trachycardium) quadrigenarium 139 

ringens 139 

substriatum 141 

(Leevicardium) substriatum 14] 

Caryophyllia 71, 86 

arnoldi 46, 71, 86, 87, 88 

californica 46, 71, 87, 88 

pedroénsis 46, 71, 87, 88 

Cerastoderma 74, 140 

corbis 74, 140 

Cerithiacea 82, 290 

Cerithidea $2, 296 

californica 15, 19, 22, 23, 25, 28, 31, 33, 40, 60, 

82, 296, 297 

decollatum 296 

sacrata 297 

Cerithiide 82, 291 
Cerithiopsidw 82, 290 

Cerithiopsis assimilata 290 

Cerithium californicum 296 

filosum 292 

(Potamis) sacratum 296 

Cerostoma foliatum 245 

nuttalli 245 

Chama 74, 130 

exogyra 27, 30, 35, 74, 130 

lazarus 130 

pellucida 15, 18, 23, 25, 27, 30, 35, 74, 130 

spinosa var. pellucida 130 

Chamacea 73, 130 

Chamidz 130 

Chemnitzia crebrifilata 276 

gibbosa 279 

muricata 270 

similis 270 

subcuspidata 277 

tenuicula 275 

torquata 271 

var. stylina 272 

tridentata 273 

var. aurantia 272 

Chicoreus 80, 243 

leeanus 80, 243 

trialatus 80, 243 

Chione 75, 147 

brevilineata 149 

Chione callosa 147 

californiensis 149 

fluctifraga 60, 75, 147 

gnidia 75, 147 

neglecta 75, 148 

nuttalli 149 

simillima 32, 56, 60, 75, 148 

succincta 33, 55, 56, 60, 75, 148, 149 

Chiton amiculatus 342 

californicus 342 

muscosus 343 

regularis 342 

sitkensis 342 

stelleri 342 

(Cryptochiton) stelleri 342 

Chitonidsm 85, 342 

Chlamys 72, 107, 109 

hastatus 72, 109 

hericeus 72, 110 

var. strategus 72, 110 

jordani 72, 111 

latiauritus 72, 111 

var. fucicolus 112 

var. fragilis 72, 112 

var. monotimeris 72, 112 

opuntia 72, 113 

Chlorostoma 84, 324 

argyrostroma 324 

aureotinctum 28, 40, 84, 324 

brunneum 15, 23, 25, 40, 50, 84, 324 

funebrale 19, 22, 23, 25, 28, 31, 32, 33, 40, 55 

60, 84, 325 

var. subapertum 19, 22, 23, 25, 28, 31 

40, 84, 325 

gallina 23, 25, 28, 40, 60, 84, 326 

marcidus 328 

’ 

montereyensis 326 

montereyi 15, 19, 23, 25, 28, 40, 60, 84, 325, 326, 

328 

pfeifferi 326 

pulligo 328 

subapertum 23 

(Omphalius) viridulum yar. ligulatum 19, 22, 

23, 25, 28, 31, 40, 327 

viridulus 327 

Chorus 80, 247 

belcheri 25, 28, 31, 40, 55, 80, 247 

Chrysallida 82, 281, 283 

communis 283 

diegensis 82, 284 

Chrysodomus 15, 40, 79, 227, 229 

antiqua 227 

dirus 229 

rectirostris 15, 19, 25, 40, 79, 228 

tabulatus 15, 17, 19, 22, 40, 52, 55, 67, 79, 228 

Cirripedia 85, 344 

Clathurella 78, 210 

canfieldii 211 

conradiana 15, 19, 22, 28, 40, 52, 78, 210 

Clavatula 210 

407 
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Clementia subdiaphana 144 Crepidula conyexa 308 

Clidiophora 73, 124 dorsata 19, 25, 31, 40, 83, 309 

claviculata 124 excavata 57 

punctata 18, 27, 35, 60, 73, 124 explanata 310 

Clypeastroida 71, 91 grandis 24, 40, 58, 61, 68, 83, 309, 310 

Clypidella 85, 339 navicelloides 19, 22, 24, 25, 28, 31, 40, 52, 83, 310 

bimaculata 19, 22, 28, 31, 40, 60, 85, 339 nummaria 310 

callomarginata 19, 22, 25, 28, 31, 40, 85, 339, 340 onyx 19, 22, 24, 28, 31, 40, 61, 83, 310, 311 

pustulata 339 var. rugosa 311 

Ceelenterata 71, 86 peruviana 307 

Columbella 80, 236 prerupta 309 

californiana 19, 22, 238, 239 princeps 309 

(Astyris) californiana 40, 238 rostriformis 308 

carinata 240 rugosa 19, 24, 25, 28, 31, 32, 33, 40, 50, 83, 311 

chrysalloidea 19, 22, 28, 237 Crucibulum 83, 306 

(#sopus) chrysalloidea 40, 60, 237 auricula var. spinosum 306 

gausapata 15, 17, 19, 22, 23, 25, 28, 31, 33, 239, dumosum 306 

240 rudis 306 

var. carinata 15, 17, 19, 22, 23, 25, 28, spinosum 22, 23, 24, 25, 28, 31, 32, 33, 40, 56, 

31, 32, 33, 239 61, 83, 306 

(Astyris) gausapata 40, 52, 55, 60, 239 Crustacea 20, 22, 24, 25, 28, 31, 47, 85, 344 

var. carinata 40, 52, 55, 60, 240 Crypta adunca 308 

mercatoria 236 dorsata 309 

minima 28 Cryptochiton 85, 342 

(Anachis) minima 48, 237 stelleri 15, 19, 40, 68, 85, 342 

oldroydi 19 Cryptodon bisectus 135 

(ZEsopus) oldroydi 40, 238 flexuosus 135,. 136 

solidula 80, 236, 237 nuttalli 178 

var. preecursor 28, 40, 236 Cryptodontids 74, 135 

tuberosa 19, 22, 23, 25, 28, 31, 239, 240 Cryptomya 76, 179 

(Astyris) tuberosa 40, 52, 60, 240 californica 18, 21, 23, 25, 27, 30, 32, 33, 35, 55, 

Columbellide 80, 236 61, 76, 179, 180 

Cominella (Amphissa) corrugata 241 ovalis 180 

Conchocele bisecta 135 Cryptonatica 83, 313 

disjuncta 135 clausa 83, 313 

Concholepas antiquatus 312 Ctenobranchiata 78, 198 

Conidew 78, 199 Cumingia 76, 167 

Conus 78, 199 californica 15, 18, 21, 23, 25, 27, 35, 76, 167 

californicus 15, 17, 19, 22, 23, 25, 28, 31, 32, 33, mutica 167 

40, 60, 78, 197, 199 similis 167 

marmoreus 199 Cupulifera 92 

ravus 199 Cyclas acutilineata 131 

Cooperella 75, 153 Cyclostrematide 85, 335 

subdiaphana 18, 35, 61, 75, 153 Cylichna 77, 192 

Cooperellid 75, 153 alba 19, 28, 41, 55, 61, 68, 77, 191, 192 

Coralliophila 81, 262 arachis 192 

neritoidea 262 cylindracea 67, 192 

nux 28, 40, 81, 262 Cyprea 82, 288 

Coralliophilinz 81, 262 argus 288 

Corbula 76, 180 spadicea 24, 41, 82, 288 

gallica 180 Cypreide 82, 288 

luteola 15, 18, 21, 27, 30, 35, 61, 76, 181 Cypricardia pedroana 155 

Corbulidw 76, 180 Cyprina bisecta 135 

Crassinella 73, 127 Cythara 78, 211 

branneri 73, 127 branneri 19, 41, 52, 78, 211 

Crepidula 83, 307 Cytherea 142 

aculeata 19, 22, 28, 40, 68, 83, 308 callosa 145 

adunca 19, 22, 24, 28, 31, 40, 52, 55, 56, 61, 83, crassatelloides 143 

308, 311 (Tivela) crassatelloides 143 
californica 308 (Trigonella) crassatelloides 143 
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Cytherea erycina 143 

gigantea 146 

solidissima 143 

stultorum 143 

DAPHNELLA 210 

filosa 223 

interfossa 213 

Decapoda 85, 345 

Delphinoidea 84, 320 

eancellata 320 

coronadoensis 61, 84, 320 

Dendropoma lituella 299 

Dentaliids 77, 185 

Dentalium 77, 185 

elephantinum 185 

hexagonum 19, 22, 24, 25, 28, 31, 32, 47, 55, 61, 

68, 77, 185 

indianorum 19, 22, 25, 47, 77, 186, 187 

neohexagonum 185, 186 

pretiosum var. indianorum 186 

pseudohexagonum 19, 28, 47, 61, 77, 186 

semipolitum 24, 25, 28, 47, 77, 187 

semistriatum var. semipolitum 187 

Diadematoida 71, 90 

Diastoma 19, 41, 52, 82, 296 

Dione angustiformis 144 

nobilis 145 

Diplodonta 74, 133 

lupinus 133 

orbella 18, 25, 27, 35, 61, 74, 133, 134 

serricata 27, 35, 61, 74, 134 

Diplodontids 74, 133 

Dispotea dumosa 306 

Ditremata 78, 196 

Docoglossa 84, 317 

Dolichotoma 78, 202 

carpenteriana 78, 202 

cooperi 78, 203 

tryoniana 78, 203 

Donacids 76, 169 

Donax 76, 157, 169, 171 

californica 18, 21, 27, 35, 76, 170, 171 

californicus 170, 171 

flexuosus 170 

levigata 18, 21, 23, 25, 27, 30, 32, 33, 35, 55, 59, 

61, 76, 170, 171 

navicula 170 

obesus 170 

stultorum 143 

trunculus 169 

Dosinia 16, 146 

callosa 145 

discus 146 

ponderosa 59, 61, 146 

Dosininsw 75, 146 

Drillia 78, 204, 212 

cancellata 19, 31, 41, 61, 75, 204, 205 

hemphilli 19, 22, 28, 31, 41, 55, 61, 78, 204, 207 

incisa 61, 78, 205 

(52) 

Drillia inermis 19, 28, 31, 41, 55, 61, 68, 78, 204, 205, 206 
var. penicillata 19, 22, 24, 25, 28, 31, 32, 

33, 41, 55, 61, 205 

johnsoni 28, 41, 78, 206 

merriami 15, 19, 41, 78, 207 

mcesta 200 

montereyensis 19, 41, 78, 207 

pallida 207 
penicillata 78, 205 

perversa 208 

pudica 28, 41, 78, 208 

renaudi 78, 208 

torosa 15, 17, 19, 22, 24, 25, 28, 31, 41, 78, 100, 
207, 208, 209 

Dunkeria laminata 277 

EcHINARACHNIvS 71, 91 

excentricus 20, 22, 24, 25, 28, 31, 46, 53, 55, 57, 

58, 61, 71, 91 

Echinometrids 71, 90 

Echinoidea 20, 22, 24, 25, 28, 31, 46, 71, 90 

Echinodermata 71, 90 

Echinus purpuratus 90 

Elachista californicum 291 

Elasmobranchii 85, 346 

Emarginuline $5, 337 

Eochitonia 85, 342 

Epiphragmophora 77, 194 

Erato 82, 289 

columbella 28, 41, 82, 289 

laevis 289 

Eucrustacea 85, 344 

Euechinoidea 71, 90 

Eulima 81, 268 

falcata 19, 41, 81, 268, 269 

hastata 19, 28, 41, 55, 61, 81, 268, 269 

micans 19, 22, 25, 28, 31, 41, 55, 61, 81, 268, 269 

tortuosa 268 

Eulimidew 81, 268 

Eupleura 80, 248 

caudata 248 

muriciformis 19, 24, 28, 41, 61, 67, 80, 248, 249 

var. curta 28, 41, 80, 249 

var. pleistocenensis 249 

var. wnispinosa 248, 249 

Evalea 82, 281 

equisculpta 284 

elegans 281 

gouldii 82, 282 

stearnsii 82, 282 

FASCIOLARIIDm 79, 224 

Fissurella 85, 340 

aspera 338, 340 

crenulata 337 

mequalis 338 

var. pica 338 

pica 338 

picta 340 

volcano 19, 22, 24, 25, 28, 31, 33, 41, 61, 85, 340 

June 20, 1903. 
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Fissurellidw 85, 337 

Fissurellidea bimaculata 339 

callomarginata 340 

Fissurellideinz 85, 337 

Fissuridea 85, 337 

aspera 19, 22, 24, 25, 28, 31, 41, 85, 338, 339 

inequalis 24, 28, 31, 32, 41, 85, 337, 338 

murina 19, 24, 25, 28, 31, 41, 85, 339 

Fossaridx 83, 304 

Fossarus 83, 304 

costatus 304 

(Isapis) fenestrata 304 

Frenula jeffreysi 93 

Fusinw 79, 224 

Fusus, 79, 224 

ambustus 225, 226, 227 

barbarensis 15, 17, 19, 24, 25, 28, 41, 79, 224, 

225 

cancellinus 257 

corpulentus 224 

dupetithouarsi 224 

Jidicula 209 

geniculus 225 

kobelti 226 

luteopictus 19, 24, 25, 28, 31, 41, 79, 225 

nicobaricus 224 

oregonensis 286 

robustus 19, 24, 25, 28, 41, 52, 79, 219, 224, 225, 

226, 227 

rugosus 19, 41, 79, 224, 225, 226, 227 

scalariformis 252 

GaApInia 78, 197 

afra 197 

radiata 197 

(Rowellia) radiata 197 

reticulata 41, 78, 197 

var. radiata 197 

Gadiniide 78, 197 

Galerus 83, 307 

chinensis 307 

contortus 307 

mammillaris 19, 22, 25, 28, 41, 52, 83, 307 

Gastropoda 15, 17, 19, 22, 23, 25, 27, 31, 33, 39, 77, 188 

Gemmine 75, 152 

Genota 78, 202 

carpenteriana 202 

Gibbula optabilis 332 

parcipicta 333 

Glottidia 71, 94 

albida 52, 71, 94 

Glycymeris 72, 100 

barbarensis 23, 25, 27, 30, 35, 61, 72, 100, 101 

estrellana 182 

generosa 182 

intermedia 101 

septentrionalis 23, 25, 27, 30, 32, 36, 72, 100, 101 

Glyphis aspera 338 

densiclathrata 339 

var. murina 339 
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Glyphis inequalis 338 

Gymnoglossa 81, 268 

HALIoTIpz 68, 69, 85, 336 

Haliotis 33, 49, 50, 68, 85, 336, 337 

cracheroidii 33, 336 

fulgens 24, 34, 41, 61, 85, 336, 337 

gigantea 336 

rufescens 336 

splendens 336 

Haminea 77, 194 

cymbiformis 194 

hydatis 194 

virescens 28, 41, 77, 194 

Helicidw 77, 194 

Helix 28, 77, 194 

cuyana 194 

(Epiphragmophora) 41, 195 

Hinnites 72, 115 

cortezi 115 

crassus 115 

giganteus 21, 23, 27, 30, 36, 72, 115 

poulsoni 115 

Hipponyx 83, 311, 312 

antiquatus 15, 19, 41, 83, 102, 312, 313 

cornucopie 311 

cranioides 19, 22, 24, 31, 41, 61, 83, 312 

mitrula 102, 312 

tumens 19, 22, 24, 41, 61, 83, 312, 313 

Hydrobiinz 83, 305 

Hygrophila 77, 195 

Isapis 83, 304 

anomala 304 

fenestrata 19, 22, 24, 25, 28, 42, 83, 304 

Ischnochiton 85, 342 

longicymoa 342 

regularis 28, 42, 85, 342 

Ismenia jeffreysi 93 

Isopleura 85, 342 

Ivara 82, 285 

terricula 19, 42, 82, 285 

JANIRA bella 103, 104, 105 

dentata 104, 105, 106 

excavata 104 

Jouannetinew 77, 184 

Kewiia 74, 136, 154 

laperousii 15, 18, 21, 36, 61, 74, 136, 137 

suborbicularis 18, 21, 36, 68, 74, 137 

Kelliellidw 74, 138 

Kennerlia 73, 123 

bicarinata 18, 36, 73, 123 

filosa 18, 36, 73, 123, 124 

Lastiosa 76, 177 

(Reta) undulata 177 
Lacuna, 83, 302, 321 

carinata 303 

compacta 19, 28, 31, 42, 52, 55, 61, 83, 302, 303 
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Lacuna pallidula 302 
porrecta 19, 22, 24, 25, 28, 31, 42, 83, 303 
solidula 19, 28, 42, 61, 83, 303 

var. compacta 302 

Levicardium 74, 140 

elatum 74, 141 

substriatum 18, 21, 23, 25, 27, 30, 33, 36, 61, 74, 

141 

Lamellaria 84, 317 

depressa 317 

perspicua 317 

stearnsii 19, 42, 61, 84, 317 

Lamellariide 84, 317 

Lancea 81, 272 

aurantia 81, 272 

elongata 272 

pentalopha 81, 274 

tridentata 81, 273 

Laqueus 71, 93 

californicus 93, 94 

var. vancouverensis 93 

jeffreysi 15, 46, 51, 52, 53, 71, 93 
Lazaria 74, 129 

pectunculus 129 

subquadrata 18, 21, 25, 27, 36, 74, 129 

Leda 57, 72, 96 

celata 98 

fossa 18, 36, 72, 96 

hamata 18, 36, 61, 72, 97 

minuta var. preecursor 18, 21, 36, 72, 97 

pernula 96 

taphria 15, 17, 18, 21, 23, 25, 27, 31, 32, 36, 61, 

72, 98 
Ledidzx 72, 96 

Lepas tintinnabulum 344 

Leptonacea 74, 136 

Leptonids 74, 136 

Leptonyx bacula 323 

sanguinea 323 

Leptothyra 84, 322, 323 

bacula 19, 31, 42, 52, 84, 323, 324 

carpenteri 19, 22, 25, 28, 42, 68, 84, 322, 323, 324 

paucicostata, 19, 42, 52, 84, 323 

sanguinea 323 

sanguineus 323 

Leucosyrinx 78, 202 

pedroana 78, 202, 208 

Lima 73, 115 

dehiscens 18, 36, 116 

(Mantellum) dehiscens 116 

hians 115 

orientalis 116 

“ squamosa 115 

Limidez 73, 115 

Limnzide 77, 195 

Lingula albida 94 

Lingulide 71, 94 

Lingulinsw 71, 94 

Liocardium cruentatum 141 

elatum 141 

Liocardium substriatum 141 

Lioconcha newcombiana 143 

Liotiidw 84, 320 

Lithophaga 73, 121 

plumula 73, 121 

Lithophagus plumula 31, 36, 121 

Littorina 83, 301 

litorea 301 

patula 301 

pedroana 303 

planaxis 15, 19, 22, 28, 42, 83, 301 

plena 302 

scutulata 19, 22, 24, 25, 28, 31, 32, 42, 55, 61, 

83, 301, 302 

Littorinidw 83, 301 

Lucapina 85, 337 

crenulata 31, 42, 85, 337 

Lucapinella callomarginata 340 

Lucinids 74, 131 

Lucina 74, 131 : 
acutilineata 14, 15, 17, 18, 21, 23, 25, 27, 36, 52, 

61, 65, 67, 68, 74, 131, 132 

borealis 67, 131 

californica 15, 18, 21, 23, 25, 27, 31, 32, 33, 36, 

52, 56, 62, 74, 132 

jamaicensis 131 

nuttalli 18, 21, 23, 25, 27, 31, 32, 33, 36, 62, 74, 

132 

orbella 134 

tenuisculpta 27, 36, 61, 74, 133, 134 

tetrica 131 

Lucinacea 74, 131 

Lunatia 84, 315 

lewisiit 32, 50, 57, 84, 315 

Luponia spadicea 288 

Lutraria canaliculata 177 

capax 178 

maxima 178 

(Cryptodon) nuttalli 178 

transmontana 177, 178 

undulata 177 

ventricosa 175 

Lutrariins 76, 178 

Lutricola alia 160 

Lyonsia 73, 125 

bracteata 125 

californica 15, 18, 21, 23, 25, 27, 36, 73, 125 

nitida 125 

norvegica 125 

Lyonsiidw 73, 125 

Macumra patula 173 

Macoma 52, 75, 160, 161, 169 

calcarea 18, 36, 75, 161 

edulis 68 

expansa 161 

indentata 27, 31, 36, 62,.75, 161, 163 

inquinata 15, 18, 23, 25, 27, 31, 33, 36, 48, 56, 

62, 68, 75, 162, 163 

kelseyi 161, 162, 163, 164 
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Macoma nasuta 18, 21, 23, 25, 27, 31, 32, 33, 36, 55, 

57, 62, 68, 75, 162, 163, 164, 167 

var. kelseyi 27, 31, 36, 62, 75, 164 

pedroana 157 
secta 18, 21, 23, 25, 27, 31, 32, 33, 36, 62, 68, 75, 

163, 164 

(Rexitherus) secta var. edulis 164 

tenera 160, 161 

tersa 163 

yoldiformis 18, 21, 36, 62, 75, 161, 163, 165 

Macron 79, 230 

kellettii 28, 42, 79, 230 

lividus 42, 79, 230 

Mactra 76, 164, 174 

anatina 177 

californica 27, 36, 59, 62, 76, 174, 175, 176 

catilliformis 23, 25, 27, 31, 33, 55 

(Spisula) catilliformis 36, 62, 176 

exoleta 27, 36, 62, 67, 76, 175 

falcata 18, 21, 23, 25, 27, 31, 33, 176 

(Spisula) faleata 36, 62, 176 

hemphilli 27, 36, 76, 175 

maxima 178 

planulata 174 

var. falcata 176 

solida 175 

stultorum 174 

Mactracea 76, 174 

Mactridaw 76, 174 

Mactrinew 76, 174 

Mera salmonea 157 

Malacostraca 85, 345 

Mangilia 55, 78, 210, 211 

angulata 10, 22, 25, 31, 42, 52, 55, 62, 78, 212 

(Cythara) branneri 211 

(Clathurella) conradiana 210 

hooveri 28, 42, 78, 212 

interfossa 213 

var. pedroana 19, 25, 42, 52 

interlirata 19, 31, 42, 79, 213 

oldroydi 19, 42, 79, 213, 214, 215 

painei 19, 42, 79, 214 

sculpturata 15, 42, 79, 214, 215 

striosa 28, 31, 42, 62, 79, 215 

(Taranis) strongi 215 

variegata 212 

Mangilixw 214 

Mantellum 73, 115 

dehiscens 73, 116 

Margarita 84, 332 

calostoma 333 

cidaris 334 

helicina 332 

optabilis 332, 333 

var. knechti 22, 23, 28, 42, 84, 332, 333 

var. nodosa 19, 22, 42, 84, 332 

parcipicta 84, 333 

var. pedroana 19, 22, 24, 28, 31, 42, 84, 

333 

pupilla 42, 52, 84, 333 

, 79, 213 
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Margarita salmonea 333 

Marginella 79, 221 

globella 221 

jewettii 19, 22, 24, 25, 28, 42, 79, 221 
(Volvarina) varia 222 

Marginellide 79, 221 

Megatebennus bimaculatus 339 

Megerlia jeffreysi 93 

Melampinz 78, 196 

Melampus 78, 196 

Melampus luteus 196 

olivaceus 19, 22, 24, 25, 28, 31, 42, 62, 78, 197 

Melania rufa 274 

scalaris 277 

Mercenaria perlaminosa 146 

Meretrix callosa 145 

Metis 75, 160 

alta 18, 23, 25, 27, 31, 36, 62, 75, 160 

Mitra 79, 222 

episcopalis 222 

maura 22, 24, 25, 28, 42, 79, 222 

Mitride 79, 222 

Mitromorpha 79, 223 

aspera 223, 224 

filosa 19, 42, 79, 223, 224 

gracilis 223 

intermedia 19, 42, 52, 79, 223 

Modelia striata 303 

Modiola fornicata 18, 31, 36, 52, 55, 120 

pulex 118 

recta 18, 23, 27, 31, 36, 62, 120 

Modiolus 73, 120 

fornicatus 73, 120 

rectus 73, 120 

Meerella 75, 156 

salmonea 18, 36, 75, 157 

Mollusea 72, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 95 

Molluscoidea 71, 92 

Monia 73, 116 

macroschisma 73, 116 

Monoceros 80, 246 

brevidens 247 

engonatum 19, 22, 24, 25, 28, 31, 32, 42, 55, 56 

62, 80, 246, 247 

var. spiratum 247 

lapilloides 28, 42, 80, 246, 247 

lugubre 246 

punctatum 247 

unicarinatum 246 

Monodonta gallina 326. 

Monotremata 77, 194 

Mopalia 85, 343 

blainvillei 343 

ciliata 28, 42, 85, 343 

muscosa 343 

Mopaliidsw 85, 343 

Mouretia reticulata 197 

Murex 80, 243 

adustus 243 

barbarensis 254 
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Murex belcheri 247 

californicus 243, 246 

festivus 19, 24, 25, 28, 31, 244 
(Pteronotus) festivus 43, 244 

foliatus 28, 245 

(Pterorhytis) foliatus 43, 245 

Joveolata 255 

leeanus 25, 28, 67 

(Chicoreus) leeanus 43, 243 

monoceros 28, 246 

(Cerostoma) monoceros 43 

(Pterorhytis) monoceros 246 

multicostatus 251 

nuttalli 244 

(Pterorhytis) nuttalli 43, 62, 245 

nux 262 

peritus 259 

tenuispina 243 

trialatus 24, 25, 28, 43, 243 

(Chicoreus) trialatus 243 
trigonulus 244 

Muricidsw 80, 243 

Muricidea barbarensis 254 

californica 243 

foveolata 255 

paucivaricata 246 

(Phyllonotus) paucivaricata 246 
perita 259 

Mya abrupta 182 

cancellatus 179 

glyecymeris 182 

noryegica 183 

Myacea 179 

Myacidz 76, 179 

Mysia 134 

Mytilacea 73, 118 

Mytilide 73, 118 

Mytilimeria 73, 125 

nuttalli 15, 18, 21, 37, 73, 125, 126 

Mytilus 73, 118, 126 

abbreviatus 118 

bifurcatus 119 

borealis 118 

californicus 50 

edulis 18, 23, 25, 27, 33, 36, 49, 68, 73, 118, 119 

incurvatus 118 

lithophagus 121 

minganensis 118 

modiolus 120 

notatus 118 

pedroanus 118 

pellucidus 118 

smaragdinus 118 

subsaxatilis 118 

vetustus 118 

Myurella simplex 57, 198 

NacE..a depicta 317 

incessa 318 

instabilis 318 

Nacella paleacea 319 

Narona cooperi 217 

Nassa 79, 230 
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californiana 15, 19, 24, 28, 31, 32, 43, 55, 62, 
io 2olen zoe 

cerritensis 25, 28, 31, 32, 43, 62, 79, 231 

cooperi 17, 232, 234 

fossata 15, 19, 22, 24, 25, 28, 31, 32, 38, 43, 55, 

56, 62, 79, 231, 232 

gibbesit 233 

insculpta 28, 43, 79, 233 

interstriata 234 

mendica 15, 17, 19, 22, 24, 25, 28, 31, 32, 43, 

52, 55, 57, 62, 80, 233, 234 

var. cooperi 15, 19, 22, 24, 25, 28, 31, 

32, 33, 43, 56, 62, 80, 232, 234 

mutabilis 230 

perpinguis 15, 17, 19, 22, 24, 25, 28, 31, 32, 43, 
55, 56, 62, 80, 232, 234 

pedroana 239 

tegula 19, 22, 24, 25, 28, 31, 32, 43, 62, 80, 235, 

236 

versicolor 236 

var. hooveri 28, 43, 80, 233, 236 

vibex 235 

woodwardi 233 

Nassidw 79, 230 

Natica 83, 313 

algida 315 

ampullaria 315 

caurena 313 

clausa 15, 17, 19, 48, 52, 57, 65, 68, 313, 314 

(Cryptonatica) clausa 313 

duplicata 314 

lewisii 24, 25, 28, 31, 315 

(Lunatia) lewisii 43, 315 

mammilla 314 

recluziana 314 

reiniana 315 

russa 313, 314 

Naticide 83, 313 

Nera 76, 181 

ornatissima 181 

pectinata 18, 37, 76, 181 

Neptunea tabulata 228 

Neverita 83, 314 

recluziana 15, 19, 22, 24, 25, 28, 31, 32, 43, 55, 56, 

62, 83, 314, 315, 316 

var. alta 55 

Nodipecten 72, 108 

subnodosus 72, 108 

Norrisia 84, 331 

norrisii 24, 43, 62, 84, 323, 331 

Nucula 72, 95, 96 

celata 98 

castrensis 15, 17, 18, 21 

(Acila) castrensis 37, 95 

conradi 95 

decisa 95 

divaricata 95 
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Nucula obliqua 96 Olivide 79, 219 

suprastriata 18, 21, 27, 31, 36, 62, 72, 96 Omphalius 84, 327 

(Nucula) suprastriata 96 Suvescens 327 

tenuis 96 ligulatus 327 
Nuculacea 72, 95 pfeifferi 326 

Nuculidew 72, 95 viridulum var. ligulatum 84, 327, 339 

Nuttallia 76, 168 Ondina 281 

nuttalli 76, 168 sulcata 281 

Opalia 81, 266 

OBELISCUS variegata 280 anomala 58, 63, 81, 266 

Ocinebra 80, 254 borealis 28, 44, 81, 266 

barbarensis 19, 22, 43, 52, 80, 254, 259 coronata 266 

erinaceus 254 crenatoides var. insculpta 44, 81, 267 

foveolata 28, 43, 80, 255 varicostata 58, 63, 81, 267 

interfossa 15, 19, 22, 24, 25, 28, 43, 62, 80, 255, Opisthobranchiata 77, 188 

259 Opsichitonia 85, 343 

keepi 24, 43, 80, 256 Oscilla 82, 284 

lurida 25, 43, 62, 80, 256, 257 wquisculpta 82, 284 

var. aspera 19, 22, 24, 25, 28, 31, 43, 52, grammatospira 82, 285 

55, 80, 257 Ostracea 72, 102 

var. cancellina 28, 43, 80, 257 Ostrea 57, 72, 102 

var. cerritensis 19, 22, 25, 31, 43, 80, 258 conchaphila 49 

var. munda 19, 43, 80, 258 edulis 102 

micheli 25, 43, 80, 259 lurida 18, 21, 25, 27, 31, 32, 37, 49, 56, 63, 72, 

perita 19, 24, 25, 28, 43, 52, 62, 80, 254, 255, 259 102 

poulsoni 19, 22, 24, 25, 28, 31, 43, 62, 80, 260 var. expansa 102 

Odostomia 82, 281 var. rufoides 102 

(Hvalea) equisculpta 284 maxima 103 

(Oscilla) sequisculpta 284 veatchi 63 

(Chrysallida) diegensis 284 _ Ostreidw 72, 102 

(Evalea) elegans 281 Oudardia buttoni 157 
gouldii 19, 22, 43, 52, 55 

(Evalea) gouldii 282 - PacuyprEsMA crassatelloides 143 

(Oscilla) grammatospira 285 Pachypoma 84, 321 

insculpta 281 celata 321 

interstinecta 281 gibberosum 321 
(Evalea) lirata 284 inequale 22, 23, 25, 28, 44, 84, 321 

nuciformis 283 Paludestrina 83, 305 

var. avellana 19, 43, 52, 55, 62, 283 curta 22, 23, 28, 44, 83, 305 

(Amaura) nuciformis var. avellana 283 piscium 305 

plicata 281 stokesi 22, 23, 28, 44, 83, 305 

(Amaura) pupiformis 283 Pandora 73, 123 

sandyvicensis 281 (Kennerlia) bicarinata 123 

satura var. pupiformis 283 bilirata 123 

(Evalea) stearnsii 282 (Kennerlia) filosa 124 

tenuis 22, 23, 28, 43, 55, 62, 82, 281 punctata 124 

var. gouldii 282 Pandoridx 73, 123 

(Ivara) terricula 285 Panomya 77, 183 

unidentata 281 ampla 15, 37, 65, 77, 183 

@dalia subdiaphana 153 Panopea 76, 182 
@dalina subdiaphana 153 estrellana 182 

Olivella 79, 219 generosa 15, 18, 23, 27, 31, 37, 52, 68, 76, 178, 182, 
biplicata 15, 17, 19, 22, 24, 25, 28, 31, 32, 33, 43, 183 

52, 55, 56, 62, 79, 219, 220, 221 var. globosa 182 

betica 57, 221 var. solida 182 

intorta 15, 19, 22, 24, 25, 28, 31, 32, 33, 44, 55, norvegica 183 

56, 62, 79, 220, 221 (Mya) norvegica 183 

pedroana 15, 19, 22, 24, 25, 28, 31, 32, 44, 55, Paracyathus 71, 88 

57, 63, 79, 220, 221 caltha 88 

undatella 219 humilis 88 
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Paracyathus pedroénsis 46, 71, 88, 89, 90 

stearnsi 88, 89 

Parapholas penita 184 

Patella aculeata 308 

antiquatus 312 

insessa 318 

instabilis 318 

Patelloida depicta 317 

Patinopecten 72, 107 

caurinus 72, 107 

expansus 72, 108 

Pecten 72, 103, 107, 108, 115, 116 

sequisuleatus 33, 56, 114 

bellus 51, 52, 53, 72, 104, 106 

(Pecten) bellus 103 

caurinus 14, 15, 17, 18, 25, 52, 58, 65, 68, 107, 108 

(Patinopecten) caurinus 37, 107 

circularis 114 

dentatus 27, 67, 104, 105 

(Pecten) dentatus 37, 72, 104 

denticulata 27, 31 

diegensis 104, 105, 106 

expansus 58, 63, 107, 108 

(Patinopecten) expansus 108 

floridus 106 

(Hinnites) giganteus 115 

hastatus 15, 18, 25, 52, 63, 109, 110, 111, 115 

(Chlamys) hastatus 37, 109 

hemphilli 51, 58, 63, 72, 104, 105 

(Pecten) hemphilli 103, 105 

hericeus 15, 18, 63, 65, 68, 109, 110, 111 

(Chlamys) hericeus 37, 110 

var. strategus 18, 37, 110 

inca 114 

intermedius 108 

islandicus 107, 109 

jordani 15, 17, 18, 52 

(Chlamys) jordani 37, 111 

laqueatus 105 

latiauritus 18, 21, 23, 25, 27, 31, 32, 33, 37, 63, 

111, 112 

var. fragilis 27, 31, 37 

var. monotimeris 18, 21, 23, 25, 27, 31, 32, 

33, 37, 55, 63 

(Chlamys) latiauritus 111 

var. fragilis 112 

var. fucicolus 112 

var. monotimeris 112 

maximus 103 

mesotimeris 111 

monotimeris 112 

newsomi 27, 31, 113 

(Plagioctenium) newsomi 37, 113 

nodosus 108 

opuntia 52, 53, 63, 111 

(Chlamys) opuntia 113 

propatulus 107 

stearnsii 15, 37, 58, 63, 104, 105, 106 

(Pecten) stearnsii 72, 106 

subnodosus 23, 27, 108 

Pecten (Nodipecten) subnodosus 37, 108 

subventricosus 63, 113 

(Plagioctenium) subventricosus 114 

tumidus 114 

tunica 111 

ventricosus 23, 25, 27, 31, 32, 33, 55, 56, 63, 

113, 114 

(Plagioctenium) ventricosus 37, 114 

yessoénsis 67, 107 

Pectinacea 72, 103 

Pectinidsw 72, 103 

Pectunculinsw 72, 100 

Pectunculus corbis 140 

patulus 131 

septlentrionalis 101 

var. subobsoleta 101 

Pelecypoda 15, 17, 18, 21, 23, 25, 27, 30, 33, 35, 72, 95 

Penitella 77, 184 

penita 77, 184 

spelea 184 

Periploma 73, 121 

alta 122 

argentaria 23, 25, 27, 31, 37, 63, 73, 121, 122 

excurva 122 

inequivalvis 121 

lenticularis 122 

planiuscula 122 

Periplomids 73, 121 

Petricola 75, 154 

arcuata 154 

californica 154 

carditoides 18, 23, 25, 27, 31, 33, 37, 56, 63, 75, 

154, 155, 156 

cognata 75, 156 

(Petricolaria) cognata 37, 156 

cordieri 155 

cylindracea 154 

denticulata 18, 27, 31, 37, 75, 155, 156 

(Petricolaria) denticulata 155 

gibba 154 

(Rupellaria) lamellifera 155 

lapicida 154 

lithophaga 155 

pedroana 155 

pholadiformis 155, 156 

Petricolaria 75, 155 

cognata 156 

denticulata 155 

Petricolidw 154 

Petrophila 78, 197 

Phasianella 84, 321 

compta 19, 22, 28, 44, 63, 84, 321 

fulmoides 321 

Phasianellidw 321 

Pholadidsw 156, 183 

Pholadidea 77, 184 

loscombiana 184 

penita 15, 23, 25, 27, 31, 37, 48, 50, 184 

(Penitella) penita 184 

Pholadinze 77, 183 

415 
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Pholas concamerata 184 

conradi 184 

erispata 183 

penita 184 

Phorecus 84, 328 

magus 328 

pulligo 25, 44, 84, 328 

Phyllonotus paucivaricata 246 

Physa 78, 196 

fontinalis 196 

heterostropha 22, 23, 44, 78, 196 

Physide 78, 196 

Pisania 79, 227 

fortis 24, 28, 44, 56, 63, 79, 227 

pusio 227 
Pisces 28, 47, 85, 346 

Placunanomia alope 116 

cepio 116 

macroschisma 56, 116 

(Monia) machroschisma 116 

Plagioctenium 72, 113 

newsomi 72, 113 

subventricosus 72, 114 

yentricosus 72, 114 

Planorbinswe 77, 195 

Planorbis 77, 195 

corneus 195 

tumidus 22, 23, 28, 44, 77, 195 

vermicularis 22, 23, 28, 44, 77, 195 

Platyodon 76, 179 

cancellatus 23, 25, 27, 31, 37, 76, 179 

Pleurotoma 77, 199, 228 

aurantia 206 

babylonia 199 

bartschi 15, 19 

(Borsonia) bartschi 44, 200 

carinata 216 

carpenteriana 24, 25, 28, 32, 55, 56, 63, 203 

(Dolichotoma) carpenteriana 44, 202 

(Surcula) carpenteriana 202 

cooperi 28 

(Dolichotoma) cooperi 44, 203 

dalli 15, 19 

(Borsonia) dalli 44, 201 

gibbosa 204 

hooveri 19 

(Borsonia) hooveri 44, 201 

inermis 205 

linearis 210 

mitreformis 202 

montereyensis 206 

(Drillia) montereyensis 207 

pedroana 19 

(Leucosyrinx) pedroana 44, 202 

penicillata 205 

perversa 15, 19, 22, 24, 28, 31, 44, 56, 77, 200, 

216 

ponderosa 211 

pudica 208 

pyrenaica 200 

Pleurotoma renaudi 15, 19 

(Drillia) renaudi 44 

smithi 15, 19 

(Spirotropsis) smithi 44, 216 

stromboides 211 

tryoniana 28 

(Dolichotoma) tryoniana 44, 203 

(Surcula) tryoniana 203 

turricula 209 

Pleurotomid# 77, 199, 210 

Pododesmus 73, 116 

macroschisma 23, 25, 27, 52, 63, 68, 116, 118 

(Monia) macroschisma 37, 116 

rudis 116 

Polynices 83, 314 

(Lunatia) lewisii 315 

(Neverita) recluziana 314 

var. alta 315 

Polyplacophora 85, 342 

Polyplex gracilis 250 

Pomaulax 84, 322 

undosus 25, 28, 44, 56, 68, 84, 322 

Poromyacea 73, 126 

Potamis sacratum 296 

Priene 82, 286 

cancellatus 286 

oregonensis 15, 19, 24, 25, 28, 44, 68, 82, 286 

Prionodesmacea 72, 95 

Protocardia 74, 142 

centifilosa 15, 17, 18, 37, 52, 74, 142 

Psammobia 76, 167, 168 

edentula 27, 37, 76, 168 

(Psammobia) edentula 168 

feroénsis 167 

Psammobiide 76, 167 

Psephis 75, 152 

lordi 152 

salmonea 18, 21, 37, 52, 75, 152 

tantilla 18, 21, 23, 27, 31, 37, 75, 152, 153 

Pseudoliva kellettii 230 

Ptenoglossa 81, 262 

Pteronotus 80, 244 

Jestivus 32, 63, 80, 244 

textilis 244 

Pteropsidins 76, 177 

Pterorhytis 80, 244 

foliatus 80, 245 

monoceros 80, 246 

nuttalli 80, 245 

Ptychstylis caffea 327 

Pulmonata 77, 194 

Puneturella 85, 341 

cucullata 15, 19, 28, 44, 52, 85, 341 

galeata 15, 19, 44, 85, 341 

noachina 341 

Purpura 50, 81, 260 

canaliculata 50 

crispata 24, 25, 28, 44, 48, 63, 68, 80, 227, 261 

(Monoceros) lapilloides 247 

lapillus 261 

‘ 
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Purpura persica 260 

saxicola 28, 44, 55, 80. 22/7, 261 
Purpnrinws 8! 940 

Pyramidella $2, 280 

aonica var. variegata 28, 44, 82, 280 

plicata 280 

Pyramidellide 81, 269 

Pyrgiseculus 81, 277 

-laminata 81, 277 

Pyrgiscus 81, 274 

auricoma 81, 274 
crebrifilata 81, 276 

latifundia 81, 275 

subcuspidata 81, 277 

tenuicula 81, 275, 276 

Pyrgolampros 81, 278 

adleri 81, 280 

arnoldi 82, 279 
gibbosa 81, 279 

lowei 81, 278 

var. pedroana 51, 279 

mioperplicatulus 278 

Pyrgostelis 274 

Pyrgostylus 272 

Reta 76, 177 

undulata 18, 37, 57, 76, 174, 177 

Ranella 82, 287 

californica 24, 25, 28, 31, 44, 63, 82, 287 

muriciformis 248 

plicata 248 

spinosa 287 

triquetra 248 

Rexitherus secta var. cdulis 164 

Rictaxis 77, 188 

punctocelata 77, 188, 189 

Rimula cucullata 341 

galeata 341 

Ringicardium 74, 139 

procerum 74, 139 

Rissoa 83, 304 

acutelirata 28, 44, 55, 83, 305 

costulata 304 

Rissoidw 83, 304 

Rowellia 197 

radiata 197 

Rupellaria 75, 155 

lamellifera 23, 37, 75, 155 

Sanguinolaria 76, 168 

californica 161 

nuttalli 27, 31, 37, 68, 168 

(Nuttallia) nuttalli 168 

sordida 161 

Saxicavide 76, 182 

Saxicava carditoides 154 

Saxidomus 75, 151 

aratus 18, 23, 25, 27, 31, 33, 37, 48, 55, 63, 75, 

151 

gracilis 151 

nuttallii 151 

(53) 

Scala 81, 262 

bellastriata 28, 44, 81, 263, 264 

(Opalia) borealis 266 

crebricostata 22, 23, 24, 28, 44, 55, 63, 81, 263, 

265 

hemphilli 28, 44, 81, 2638, 264 

hindsii 19, 22, 24, 28, 31, 45, 81, 263, 264, 265 

indianorum 15, 19, 22, 24, 25, 28, 31, 45, 81, 

263, 264 

pretiosa 262 

tincta 19, 22, 24, 25, 28, 31, 32, 45, 55, 63, 81, 

263, 264, 265 

Scalaria bellastriata 263 

borealis 266 

crebricostata 263 

hindsii 264 

indianorum 265 

var. tincta 265 

subcoronata 264 

tincla 265 

Scalidaw 81, 262 

Scaphandride 77, 192 

Scaphopoda 19, 22, 24, 25, 28, 31, 47, 77, 185 

Schizopyga californiana 231 

californica 231 

Schizotherus nuttalli 178 

scopali 75 

ponderosa 75 

Scrobicularia biangulata 160 

Scurria mitra 318 

Scutella 71, 91 

excentrica 91 

(Echinarachuius) excentricus 91 

interlineata 16 

striatula 91 

Scutellida 71, 91 

Seila 82, 290 

assimilata 19, 45, 82, 290 

Selachii 85, 546 

Semele 76, 165 

decisa 21, 23, 27, 31, 38, 63, 76, 165, 166 

pulchra 27, 31, 38, 63, 76, 166 

var. montereyi 18, 38, 76, 166 

Semelidwe 75, 165 

Septifer 73, 119 

bifurcatus 18, 38, 119 

heberti 119 

lampe 73 

Serpulorbis 83, 299 

arenaria 299 

squamigerus 19, 22, 24, 25, 

83, 299 

(Vermicularia) 299 

Sigaretus 84, 316 

debilis 31, 45, 84, 316, 317 

neritoideus 316 

Siliqua 76, 172 

californica 173 

lucida 18, 21, 27, 31, 38, 63, 76, 172, 173 

nuttalli 173% 

28, 31, 32, 45, 63, 

June 23, 1903. 
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Siliqua patula 76, 173 

var. nuttalli 27, 38, 63, 172, 173 

radiata 172 

Silequaria edentula 168 

Siphonalia 79, 229 

kellettii 25, 28, 31, 45, 63, 68, 79, 229 

nodosa 229 

Siphonium (Dendropoma) lituella 299 

Solariella 84, 334 

cidaris 15, 45, 67, 334 

oxybasis 334 

peramabilis 15, 45, 67, 85, 334, 335 

Solecurtus californianus 169 

lucida 172 

nuttalli 173 

radiata 172 

Solen 76, 171 

gibbus 169 

marginatus 171 

radius 172 

rosaceus 18, 21, 23, 25, 27, 38, 63, 76, 171 

sicarius 15, 17, 18, 21, 23, 25, 27, 31, 38, 76, 171, 

172 

var. rosaceus 171 

Solenacea 76, 171 

Solenid# 76, 171, 172 

Solenoconchia 77, 185 

Sphairella tumida 134 

Sphenia californica 180 

Spiroglyphus 83, 299 

lituella 24, 25, 28, 31, 45, 83, 299 

spirorbis 299 

Spirotropsis 79, 216 

smithi 79, 216 

Spisula 76, 175 

eatilliformis 76, 176 

falcata 76, 174, 176 

Standella californica 174 

falcata 176 

nasuta 176 

Stereosomata 71, 90 

Strephona pedroana 221 

Streptodonta 81, 262 

Streptoneura 78, 198 

Strioturbonilla 81, 270 

alpina 270 

muricata 81, 270 

similis 81, 270 

stearnsii 81, 271 

torquata 81, 271 

var. stylina $1, 272 

Strongylocentrotus 71, 90 

franciscanus 20, 46, 71, 90 

purpuratus 20, 46, 53, 63, 71, 90 

Styliferina 82, 295 

tennisculpta 19, 45, 82, 296 

Stylommatophora 77, 194 

Surcula carpenteriana 202 

perversa 200 

tryoniana 203 

e 

Tapes 75, 149, 151 

diversum 150 

gracilis 151 
laciniata 27, 31, 38, 150 

lineatum 150 

litterata 149 

montana 145 

staminea 18, 21, 23, 25, 27, 28, 31, 32, 33, 38, 

48, 56, 63, 68, 75, 150 

var. ruderata 149 

tenerrima 23, 25, 27, 28, 31, 38, 55, 64, 75, 151 

Tapetinew 75, 149 

Taranis 79, 215 

morchii 215 

strongi 15, 19, 22, 31, 45, 79, 215 

Teleodesmacea 73, 127 

Tellina 75, 156 

alta 160 

bodegensis 18, 21, 23, 25, 27, 31, 32, 33, 38, 64, 

68, 158, 159, 165 

(Angulus) bodegensis 158 

buttoni 157 

(Oudardia) buttoni 157 

calearea 161 

donacina 156 

emacerata 158 

idw 31, 38, 158, 159 

(Angulus) ide 158 

inquinata 162 

lanceolata 157 

lata 161 

ligamentina 164 

meyeri 160 

(Angulus) modestus var. obtusus 157 

nasuta 163 

obtusa 157 

pedroana 157, 161 

proxima 161 

reticulata 165 

rubescens 27, 38, 159 

(Angulus) rubescens 159 
(Mcerella) salmonea 157 
secta 164 

sordida 161 

striata 158 

subulosa 161 

tenera 161 

Tellinacea 75, 156 

Tellinelia 158 

Tellinids 75, 156 

Terebra 57, 78, 198 

nebulosa 198 

simplex 15, 17, 19, 22, 24, 25, 28, 31, 32, 64, 198 

(Acus) simplex 45, 198 

variegata 198 

Terebratalia 71, 92 
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Terebratalia hempbilli 51, 52, 53, 7) 

- obsoleta 92 e 

5, 46, 71 va 

sbridm 78, 198 
OtIn 84 ont 

caffea 15, 19, 45, 84, 327 

conicus 327 

Thoracica 85, 344 

Thracia 73, 122 

curta 122 

pubescens 122 

trapezoides 15, 17, 38, 73, 122, 123 

Thraciidsw 73, 122 

Thyasira 74, 135 

bisecta 15, 17, 38, 65, 74, 135, 136 

(Cryptodon) bisecta 14 

flexuosus 135 

gouldi 15, 17, 38, 74, 135, 136 

Thyatira bisecta 135 
Tivela 74, 142 

crassatelloides 18, 23, 25, 27, 31, 32, 33, 38, 64, 

74, 143, 153 

Tornatella 57 

fasciata 188 

punctocelata 188, 189 

Tornatina 77, 189 

cerealis 19, 22, 28, 45, 64, 77, 189 

coarctata 189 

culcitella 19, 22, 24, 25, 28, 31, 45, 52, 55, 64, 

77, 190 
eximia 15, 45, 77, 190 

harpa 45, 55, 64, 77, 191 

Tornatinidw 77, 189 

Toxocidaris franciscana 90 

Toxoglossa 78, 198 

Trachycardium 74, 138 

quadrigenarium 74, 139 

Tresus 76, 178 

maximus 178 

nuttalli 23, 25, 27, 31, 38, 64, 68, 76, 178, 180 

Triforidw 82, 290 

Triforis 82, 290 

adversa 19, 45, 82, 290 

perversus 290 

Trigonella crassatelloides 143 

Trigonia crassatelloides 143 

stultorum 143 

tantilla 153 

Triton 287 

gibbosus 28, 286 

oregonense 286 

(Priene) oregonensis 286 

Tritonid# 82, 285 

Tritonium 82, 285 

gibbosus 45, 82, 286 

luridum 256 

oregonense 286 

oregonensis 68 

(Priene) oregonensis 286 

variegatus 285 

AND STRATIGRAPHY OF 
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Trivia 82, 288 

californica 28, 45, 82, 288, 289 

quadripunctata 288 

solandri 45, 82, 289 

Trochidaw 84, 324 

Trochischus convexus 331 

norrisit 331 

Trochus annulatus 329 

aureotinctus 324 

brunneus 324 

canaliculatus 329 

costatus 330 

Sunebralis 325 

gallina 326 

(Monodonta) gallina 326 

gibberosus 321 

inequalis 321 

ligulatus 327 

luridus 327 

montereyi 326 

pulligo 328 

pupillus 333 

undosus 322 

Trophon 65, 80, 249 

cerritensis 19, 31, 250 

(Boreotrophon) cerritensis 45, 249 

clathratus 249 

craticulatus 250 

disparilis 251, 253 

gracilis 15, 19, 52, 251 

(Boreotrophon) gracilis 45, 250 

multicostatus 19, 28, 250, 251, 252 

(Boreotrophon) multicostatus 45, 251 

orpheus 68, 252, 253 

var. preecursor 15, 19, 45, 52, 253 

pedroana 19, 22, 250, 252 

(Boreotrophon) pedroana 45, 251 

sealariformis 15, 19, 25, 56, 251, 252 

(Boreotrophon) scalariformis 45, 252 

stuarti 15, 17, 19, 45, 68, 250, 252, 256 

(Boreotrophon) stuarti 252 

tenuisculptus 15, 253 

(Boreotrophon) tenuisculptus 45, 253 

triangulatus 19, 254 

(Boreotrophon) triangulatus 45, 254 

Truncaria corrugata 241 

Trygonidxw 85, 346 

Turbinids 84, 321 

Turbinolids 71, 86 

Turbonilla 55, 64, 81, 269, 251 

adleri 19, 45 

(Pyrgolampros) adleri 280 

arnoldi 19, 45 

(Pyrgolampros) arnoldi 279 

aspera 291 

aurantia 19, 22, 28, 31, 45 

(Lancea) aurantia 272 

(Pyrgiscus) auricoma 274 

crebrifilata 19, 22, 31, 45 

(Pyrgiscus) crebrifilata 276 

(Lancea)-elongata 272 

419 
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Turbonilla gibbosa 19, 46 Venus corlezi 147 

(Pyrgolampros) gibbosa 279 fluctifraga 27, 147 

laminata 19, 22, 28, 31, 46, 55 (Chione) fluctifraga 38, 1°7 

(Pyrgisculus) laminata 277 gibbosula 147 

latifundia 46 gnidia 27, 67, 147 

(Pyrgiseus) latifundia 275 < (Chione) gnidia 38, 147 

lowei 19, 22, 28, 31, 46, 279 kennerleyi 146 

(Pyrgolampros) lowei 278 lamellifera 149, 150, 155 

var. pedroana 279 lapicida 154 

mexicana 280 maxima 151 

muricata 19, 22, 46 neglecta 27, 31, 148 

(Strioturbonilla) muricata 270 (Chione) neglecta 38, 145 

pentalopha 19, 46 nuttalli 149 

(Lancea) pentalopha 274 perlaminosa 51, 52, 75, 146 

plicatula 269 rigida 150, 151 

plicatulus 269 rysonia 153 

similis 19, 22, 31, 46 securis 149 

(Strioturbonilla) similis 270 simillima 15, 18, 23, 25, 27, 31, 148 

stearnsii 22, 23, 28, 31, 46, 270, 271 (Chione) simillima 38, 148 

(Strioturbonilla) stearnsii 271 staminea 150 

subcuspidata 19, 22, 28, 31, 46 succincta 23, 25, 27, 31, 149 

(Pyrgiscus) subeuspidata 277 (Chione) succincta 38, 149 

tenuicula 19, 22, 28, 31, 46, 276 tantillus 153 

(Pyrgiseus) tenuicula 275, 276 verrucosa 146 i. 

torquata 19, 46, 272 Vermetide 83, 299 

var. stylina 19, 22, 46, 271 Vermetus squamigerus 299 

(Strioturbonilla) torquata 271 Vermicularia 19, 46, 83, 299 

var. stylina 272 Vertebrata 85, 346 

tridentata 19, 22, 31, 46, 52, 273 Verticordia 73, 126 

(Lancea) tridentata 273 cardiiformis 126 

typica 269 novemcostata 18, 38, 73, 126 

Turcica (Plychstylis) caffea 327 ornata 126 

Turcicula cidaris 334 Verticordiide 73, 126 

Turritella 83, 300 Vitrinella 64, 85, 335 

apicalis 300 anomala 335 

cooperi 15, 17, 19, 22, 24, 25, 28, 31, 32, 46, 54, williamsoni 19, 28, 46, 85, 335 

55, 56, 57, 64, 83, 300, 301 Vitularia aspera 257 

jewettii 15, 19, 24, 25, 28, 46, 83, 300, 301 Vola 57 

sanguinea 300, 301 dentata 104 

terebra 300 Volvaria alba 192 

Turritellide 83, 300 Volvarina 79, 222 

varia 19, 22, 24, 25, 28, 31, 46, 64, 79, 222 
Uro.opuus $5, 346 Volvula 77, 191 

halleri 28, 47, 85, 346 acuminator 191 

Urosalpinx cancellinus 257 cylindrica 19, 46, 64, 77, 191 

VENERACEA 74, 142 Youpia 72, 99 

Venericardia 74, 128 amygdala 100 

barbarensis 15, 17, 18, 25, 27, 32, 38, 52, 74, 128 arctica 99 

borealis 57 cooperi 27, 38, 55, 64, 72, 99, 100 

var. ventricosa 128 impressa 99 

planicostata 128 myalis 99 

ventricosa 15, 17, 18, 38, 52, 56, 57, 64, 128 scissurata 15, 38, 72, 99, 100 

Veneridw 74, 142, 147 

Venerinew 74, 142 ZireuxuA 77, 183 

Venerupis cordieri 155 crispata 56, 184 

Venus 75, 146 gabbii 23, 25, 27, 31, 32, 38, 56, 77, 184 

bisecta 135 Zizyphinus annulatus 329 

brevilineata 149 canaliculatus 329 

californica 149 Jilosus 330 

callosa 145 Zygobranchia 85, 336 
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INTRODUCTION. 

Tue ichthyologic history of Panama Bay falls naturally into three periods. 
The first, beginning with 1860, depended upon the activity of Captain John M. Dow, 
whose collections, forwarded to the Smithsonian Institution and to the British Museum, 

were reported upon by Dr. Theodore Gill and Dr. Albert Giinther. This early work 
culminated in 1869 through the publication of Giinther’s “ Fishes of Central 
America,” which contains an admirable summary of the state of our knowledge at 
that date, with valuable discussions of the faunal relations of both marine and fresh- 

water forms. 
The second period was characterized by the work of Dr. Franz Steindachner, 

based in part upon his own collections, in part upon material obtained through various 
correspondents. No general summary was given by him, but the diagnoses of new 

species, which appeared in his series of “ Notizen” and “ Beitrige” (See Bibliog- 
raphy), form a model of accurate and detailed work of that description. 
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The third period has resulted from investigations undertaken either directly. 

or with the assistance of the United States Fish Commission and the Smithsonian 
Institution. Under their auspices Dr. Gilbert made in 1881 large collections of 
the fishes of Panama, which served as the basis for numerous papers by Jordan and 
Gilbert. A second and much larger collection, made by him in 1883, was unfortu- 

nately destroyed by fire, together with all field-notes and the manuscript report then 
ready for the printer. The only record of this material is embodied in a list published 
by Jordan (1885). The new species indicated in that list remained, for the most 
part, still undescribed and unrepresented in any museum at a period ten years later! 

The deeper waters off the Panama Bay, out as far as the Galapagos Islands, 
were thoroughly explored by the United States Fish Commission steamer Albatross 
in 1888 and 1891. Reports upon the fishes thus obtained have been given by 
Jordan and Bollman (1889), by Gilbert (1890 6), and recently in most admirable 
and complete form by Garman (1899). 

The following account of the fishes of Panama Bay is based primarily 
upon material obtained in 1896 by an expedition from the Leland Stanford Junior 

University, generously equipped and sent out by Mr. Timothy Hopkins of Menlo 
Park, California. The party consisted of Dr. C. H. Gilbert and Messrs. E. C. Starks, 
C. J. Pierson and R. C. McGregor. During the six weeks (January 10th to Feb- 
ruary 24th) spent in residence at Panama, an almost hourly inspection of the excel- 
lent fish-market was maintained; the tide-pools of the reef were explored, and the 
rocks and islands near the city were investigated by the aid of dynamite. The 
effectiveness of the party became so reduced by illness during the last weeks of their 
stay, that they were unable to carry out that part of their plans which contemplated 

the exploration of the Pearl Islands on the one hand and the rivers of the Isthmus 

on the other. These localities offer still a rich field for investigation. Of the two 
hundred and eighty-three marine species obtained, forty-three were new, and included 

among them all but four (Zy/osurus sp., Cynoscion sp., Scarus sp., and Citharichthys 
sp-) of the still undescribed forms of the list of 1885. Descriptions of many of 

the new species have already appeared in the different volumes of Jordan and 
dyermann’s “ Fishes of North and Middle America,” and full accounts of all 

appear in the present paper. 

We have admitted to our list all previous records of fishes from Panama Bay, 
unless good reason exists for doubting their validity. Several general references to 
“Panama,” in Jordan and Evermann’s work above cited, seem not to be based upon 
special records, and are rejected by us, even where there is a general probability of 
their occurrence at Panama in view of the known range of the species. Of the fishes 
obtained by the Albatross, we have included such only as were dredged within the 
fifty-fathom line. Eyen when thus restricted, the assemblage is found to contain 
many forms which are rarely or never taken along shore, and seem to constitute a 
sublittoral fauna of characteristic shallow-water species. The genera Prionotus, 

Symphurus and Diplectrum offer numerous examples of such species. 
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List oF NrEw SPECIES. 

Types of all new species are deposited in the Ichthyological Collections of 

the Leland Stanford Junior University, and bear the numbers indicated in the 

following list:— 

ar GhariaS Elo. ssagestesdenes calace bobee den’ 11893 IDs vA) OIG EVEN cosnoconcaue scene 11988 

Rear Ghats i GEndale cit. .nseerencciosncose reese: 11884 Rhegma thaumasium 5978 

RMA CMATIAS AZUNCUS: cece os. ces os once sever des sess HSIORS en sacrenichthyssmondaxs rer ceecnscae are eree 6809 

Mivyligbatis aSperrimius:., ...s.cs-4.-<ss0a-0.ce00° 11895 Warimmus) eftulensyaccscessseeeee saree eererases= 5520 

Galeichthys xenauchen ..............0+00+-8+5 5821 @dontosciontxanthopseeeseereseeseer creer 5519 

Galeichthys eigenmanni ...................6055 6986 Stellifer lecebrosus:geeese-ceetcesetece: tester 5515 

Machysurus emmMeElanel s..waseecexcc.secse se ceie 5SLse i) “Stellifer zestocanusss-a-meeeec cote erecta 5518 

Mackysurus \evermannl...c--ea.9cee 4 esses 6706 @phiosciony sin Ws serena ected vete esc: 5916 

Machysurus: steindachneri:....... cs.isscecsse00s 7026 Polyclemus goodei secon OMIT 

Pisoodonophis daspilotus....................655 5820 | Eques OLA Ts oe eo coe once nsec ee 5521 

Mitines nas Cle psy Gra 2 <.ccaccckssneuc noneee ens s 6807 Romacentyuss o7lliteeeceenesceeseeete meer arneree 6808 

PNBCHOwWid Mastralissi<.k.esossesesseseerm eases. 5812 Halichceres macotex Oris sceasssescrseeeee en 6804 

mucwoviay naundeola..3 0.932522. seteccloserse ace 5817 SNES UIGUIS uno pp alias Iason eeeeie seattle aelatseeee 12671 

BNIIGMO MI aeeN ASO cis janes sc occ bees eaepioaeae veel 5816 Balisteseventeserssa te accensscreree ress sateteae: 6805 

PMELGMONIA SCAT KSI-o Say. cutee eaece eace@ereicoe oer 5814 [PROMOS TAUSCAIUS sooogne cone ocodan oosGponce 6488 

SS Lenoralicnenoyinens. sestecessssecc s+ -eeees 5815 Microgobius miraflorensis.................6+ 6511 

Peta phus -saltatOl ges =. .< 2s tossece secsacee 6806 Evermannia panamensis............-..++---+--- 6509 

Aste ariaw COME Lara. vcs s ceciaew sew. iasteessenes acs 6808 Batrachoides boulengeri ..................s--- 6487 

Wieoplitesmmetil sens sseesenasseeeeeeeceeeee eee 6799 Ponichthysiencenelgys-ceee.-eeeeseee rer eeerre- 6485 

Ienbicaran xe ZElOteSis seer es eaeee acjee Jenin 5819 Hypsoblennius piersoni............-.+-+-.----- 6522 

epitltisesmy Gentsccre nccsciine.<ecedvestcaeccisee 6800 | Homesthes caulopus..............s.:eseee esses 5628 

MEQ OES Hy DACIMLCUS a. aherainsdosaceoecteceecemaane 5883 

Family GINGLYMOSTOMID®. 

1. Ginglymostoma cirratum (Gmelin). 

A single specimen taken, 27 em. long. The body and fins are light brown- 

ish, marked with small black spots about as large as pupil, those in front of dorsal 

arranged rather uniformly in cross-series. Snout unspotted. Lower side of head 

whitish, unspotted. 
Family GALEID. 

2. Mustelus lunulatus (Jordan & (Gilbert). 

Priate I, Fie. 1. 

Five specimens were secured seeming to agree in all respects with an indi- 

vidual collected by Dr. Jordan from the type locality, Mazatlan. Ina young male 

53 em. long the elaspers do not project beyond the edge of the ventral fin; in 

another 64 em. long they are fully developed, protruding beyond edge of ventral for 

about 4cem. A male from Mazatlan (68 em. long) has the claspers undeveloped, 

not reaching beyond margin of ventrals. This seems to indicate considerable irregu- 

larity in the sexual development of the species. The young of J/. /unulatus are as 

yet unknown. 
(2) January 12, 1903. 
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The Panama specimens agree well with the original description of the species, 

except in the following respects:— 

(a) Distance from insertion of first dorsal to anterior root of pectoral % (not 

“about }”’) its distance from tip of snout. This discrepancy is due, however, to 

an error in the original description. Mr. Barton A. Bean has kindly re-examined 

the type, and states that the first distanee is contained about 22 times in the second. 

(b) Distance between dorsals 23 to 22 times (not ‘25 times”) base of first, 

and 22 to 3} times (“a little more than 3 times”) base of second. Mr. Bean 

gives base of first dorsal 23 and base of second dorsal 34, in the interspace between 

dorsals. This interval is therefore longer in the type than in any of the Panama 

specimens. The latter agree, however, with the Mazatlan specimens above mentioned. 

A specimen of J/. Junulatus in the United States National Museum (No. 

46838), taken by the “Albatross” at the mouth of the Mulegé River, Gulf of Cali- 

fornia, has the proportions of the type. The base of the first dorsal, excluding the 

fleshy hump which precedes the rays, is contained 25 times in the interval between 

dorsals, the base of the second dorsal 33 times in this interval. It is evident, 

therefore, that the size and relative positions of the dorsal fins must be used with 

caution for specific distinction. 
(c) Middle of dorsal base usually midway between axil of pectorals and 

anterior insertion of ventrals, sometimes very slightly nearer pectorals. In none of 

the Panama specimens is it nearer the base of the pectorals by a distance equaling 

the diameter of the eye, as given in the description of the type (slightly less than 

this in the type according to Mr. Bean). 
Following are dimensions of a Panama specimen:— 

mim 

fl eyes lnllero (ade Wenene Seco aoc cone spoccacde dac08Hhsh. Abobo cosoodavedes cuodsomCUconUBES ba otin ote ce Renee aCe eee 530 

Length of head :2-ss.cnce sos snores sone ces ek erie eee See iene en eRe eR ere tee eee ete 95 

IOS veal MoeRSICO)Ue eaceanes GHeguder coddnaceacdesacocsucebes -odcee Ldacdedaddreesdesa cesssnsos ousebaeEE aqcoDoNS 43 

Diameter ‘of Orbit sascccececccde: woce setae te cec acces ee dceetr OR eee eee ne esate See eee eecenermet 17 

Wength of spiracles stter sees cassie seco ean eee ee ere er ek eee ree eee eee 95} 

\WjoreqiotropuporrColal (¥ rent Che ee coon ponabosagnasdacsenone conuGoo50 0000 dn doosucod onodoadeodcd oANHNS aoaENEOC 

Distance from tip of snout to front of mouth 

Distance from tip of snout to inner angle of nostrils.................... 

Distance between nostrils..................- ee APE it Pe hae eeoo nochoosd cecuouene 

Distance between! angles, Of mouth escseress eeeeece eee eee ee eee ee pera ee ene eee thee eee 

Distance from tip of mandible to line joining posterior angles of lips...............:.:2.s60e+ 21 

Extreme length of upper lips... ..22=.-2 aat-coseee eek ome ee rete eeroietee se le tele eee oa eee 5.5 

Extreme lengthiof lower lipiaac-... cee ecacesse eee ete eer e nee eee eeke cee eect ee erie eri ene 8 

Distance from tip of snout to baselof pectorals tess .ce ses ster sc tee esis tecee reer ee see eee eee eerert 10 a} 

Greatest width of pectoral base 23 

Outer pectoral margin ico) feccssacs cacao aceon eee seen eetee ec at EE CEE see ence Cen ee eee eae 71 

Inner pectoral margin Givek. cesses scr sone soce ease teem niece emai r Ce tether neck etn eee eee nt 40 

Distal pectoral margin ss.h56 .edcess<esmonnnas oe sed bores tee cle eee eee meee ORE tetera eee aeeee Eee 57 

Axil of pectoral to basevof ‘ventrals. ..2.7-eesessne see ee eee eee nee eee ae eee 107 

Snout to base of ventralsy ssc... cc). secu suns oo coebincten ceetes state atte feriee eaten REE ee eee een ease terete 230 

Outer edge of ventrals vo. 60. 5. 4.4005 cove seem ecu cute veceeten scion Sete ee eee ROE Cen ene R Tee e Eee 40 
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mm. 

BACGIOLeVENCEAlSt 08 oc ete feck fr ck oct DULL OREM ele Sere EJORE ok blah. | 
Snout to base of dorsal fin proper, not including fleshy ridge .. 
Base of first dorsal 
Height of anterior margin of first dorsal (not including fleshy hump at base) 
Height of posterior margin 

Distance between dorsals 

Base of second dorsal 

Distance from second dorsal to base of upper caudal lobe 
Benet hvolsupper caudalll obey jaar. street cee. oh ceser se. eRe eS at een 
Distance from tip of caudal to base of notch...... 0.0... 0.0... 00eee ee 

Distance from base of notch to origin of lower lobe 

Distance from origin of lower caudal lobe to base of anal.............cecceceeceececcececeeececee 39 

Base of anal 

A specimen of Galeus californicus from Magdalena Bay, Lower California 
(No. 1404 L. S. J. U.) compared with J. dunulatus has the fins less incised and with 
rounded angles, the snout broader and less pointed, the lips longer, about equaling 

width of nostril, and the dorsal more backward in position, its base contained three and 

one-fourth in its distance from snout. The angle of the mouth is also much greater. 
G. californicus ranges to the southward along the entire coast of Lower Cali- 

fornia and throughout the Gulf of California, where it is found associated with 
M. lunulatus. It oceurs doubtless at Mazatlan, although it has not yet been recorded 
from that point. It was obtained by the “Albatross” in 1889 at San Quentin and 
Magdalena bays on the outer coast of Lower California, and in Concepcion Bay, San 
Luis Gonzales Bay, and at Station 3026 in the Gulf of California. The foetuses 
reported from Guaymas by Evermann and Jenkins (1891, p. 129), under the name 

of Galeus dorsalis, belonged to G. californicus, as is sufficiently evident from their 

measurements. 

3. Galeus dorsalis Gill. 

PuaTeE I, Fic. 2. 

Previous diagnoses have called attention to the low, comparatively little-incised 
fins, and the short caudal. More conspicuous differences are found in the small size 

of the eye, the large spiracle, and the large nostrils. The diameter of the eye is 

contained 23 to 3 times in the distance from tip of snout to front of upper jaw. In 
M. lunulatus of the same size, it is contained twice in this distance. The width 

of the internasal septum is less than the distance from inner angle of nostrils to 
margin of snout, while greater than this distance in J/. /unulatus. The spiracle is a 

long slit, 2 or more than 7 diameter of eye. The nasal valve is smaller than in 

related species, produced mesially into a narrow flap, the width of which does not 
exceed } width of nostril. The inner folds are also much simpler and smaller, and 

fail to conceal the olfactory membrane. ‘The snout is narrower and sharper, with 

the outlines less curved; it is also thinner, so as to appear whitish-translucent. The 

pores on snout are much more conspicuous than in related species, and contribute to 

give it a spongy texture; they are numerous on top and sides of snout as well as 
below, and are clustered to form a conspicuous patch below front of eye. The 
shagreen is much coarser than in M/. dunulatus. 
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Both pectorals and ventrals have broad, rounded outer angles, and have the 
posterior margins straight or nearly straight when the fin is spread. The pectoral 

contrasts strongly with that of J/. /unulatus, where the outer angle is prolonged, giv- 

ing the fin a faleate shape. The tip of the pectoral reaches to or slightly beyond the 

vertical from the middle of the dorsal base. ‘The first dorsal is low, with rounded 

anterior angle and gently concave margin, the anterior angle failing to reach the tip 
of the posterior angle when the fin is declined. Both dorsals are longer in propor- 
tion than they are in J/. /unulatus, and the caudal peduncle as well as the caudal fin 

shorter. The base of the second dorsal equals in length the back of caudal pedanele; 
the base of the anal equals in length the lower side of the caudal peduncle. The 
bases of second dorsal and anal are much shorter than caudal peduncle in J/. /unu- 

latus. The angle of the lower caudal Jobe is rounded or slightly angulated, never 
acute, the outline very gently concave next the angle. The margin of the posterior 

lobe is broad, evenly truncate when spread. 
Following are measurements of a specimen from Panama:— 

Be) 721 16 024d a eee gee oem ny mere naan aPresnooroaa orien iobacod saddac nosh clobaone acbasn gocbos ooeoocane 

Wength ofthead "(to utirst, culllesliee sc snsce cee ce eee nce ee eRe CeO E eRe EERE EEE EE EE EEEe 

Length of head (to last gill-slit)... 

Length of snout 

Diameter of :Or bit, sscceisss ccasncdedtese nana osen ae eee Ta eee eer 

Length ote spira cle’. seca avec dercayetes SSMS a amie Oe et ean ses Sema nec te mae ee eee 

Tip of snout to front of mouth 

dipvofisnoutto inneranglesotinostuilsses ese -eeeeae te etee tee ene eee eee eee eee eee eee 27 

Distance between nostrils 12. sh cu. vee oteceet eens sree staetescen cece ees neee eater eee ee eee II 

Distance. betweentangilesjotimoth pes sae eeeet ee eee aceon eee ee eee eee ee 25 

Distance from tip of mandible to line joining posterior angles of lips............. 00.00. seeeeee ee 18 

Extreme length) offuppetm lip eseccses senses cece rere eae Eee eee eR eee Cena eee eee eee eee a 

Extreme length of lower lips. ce scessssenaases essa Recor eee aeeeee eee eee Eee eee 6 
Tip of snout to base of pectoral 

Width of pectoral base 

Outer pectoral margin 

Inner pectoral margin 

Distal pectoral margin 

Axil of pectorals to base of ventrals 

Snout to base of ventrals 

Outer edge of ventrals 

Base of ventrals 

Height of anterior margin of first dorsal 

Height of posterior margin of first dorsal 

Back of caudal peduncle 

Length of upper caudal lobe 

Tip of caudal to base of notch 

3ase of notch to origin of lower lobe 

Origin of lower lobe to base of anal 

Base of anal 
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This species is known as yet only from the Bay of Panama. Like @. califor- 
nicus, from which it differs widely in other respects, it has the young attached to the 
oviduct by a placenta. The three specimens obtained by this expedition are all 

females; one of them contains weil developed young. 

4. Galeocerdo tigrinus Miller & Henle. 

Recorded from Panama by Jordan and Bollman (1889, p. 179), their speci- 
men having been collected by the “Albatross.” The species was not seen by the 
authors. 

5. Carcharias ethalorus Jordan & Gilbert. 

Abundant at Panama, where it is used as food though not highly prized. 

Small specimens only were seen. Ina male about 90 em. long, the claspers are very 
small, not reaching margin of ventrals. The teeth of both jaws are distinetly serrate 
in these young examples, the serre growing coarser towards base, equally present 
on the two margins. The interspace between dorsals is 5 to 6 times base of 
second dorsal (excluding the fleshy ridge before fin), and the base of anal consider- 
ably less than (13 in) its distance from caudal. In other respects the Panama 

specimens answer well the original description. 

6. Carcharias velox (Gilbert). 

Priate I, Fic. 3. 

Carcharinus velox, GILBERT, JORDAN & EVERMANN, 1898, p. 2747. 

Distinguishable from other known sharks of the Pacific coast of America by the excessively 

long, slender, acute snout, the slender body, and the very long caudal fin. 

Preoral portion of snout slightly more than 13 times width of mouth, 5 times distance 
2 between nostrils, 12 times width of snout opposite outer angles of nostrils, 14 times interorbital 

width, 24 times distance from chin to line joining angles of mouth. Nostrils transverse in position, 

the inner angle nearer mouth than tip of snout by a distance slightly less than length of nostril. Front 

of eye equidistant from nostril and front of mouth, the middle of eye nearer angle of mouth than 

nostril; diameter of eye less than nostril, slightly more than half longest gill-slit. Snout very porous. 

Folds at angle of mouth slightly longer than usual. Gill-slits rather wide, the middle slit 13 times 

diameter of orbit. 

Teeth of lower jaw very narrow, erect, very minutely serrulate, appearing entire except with 

the lens. The species thus represents a transition between Carcharias and the alleged genus 

Hypoprion. Teeth in upper jaw very oblique, wide at base, with a deep notch on outer margin, the 

terminal cusp rather narrowly triangular. 

Pectoral broadly falcate, the anterior margin convex, the distal edge concave, -both angles 

rounded. Tip of pectoral reaching a short distance beyond base of first dorsal. Anterior margin 

of pectoral 22 times the posterior (inner) margin, about 14 times the distal edge. First dorsal 

inserted about the diameter of orbit behind a vertical from axil of pectoral; nearer pectoral, therefore, 

than ventral. The anterior margin is concave basally, convex on distal half, the anterior angle 

rounded. The free margin is concave, largely owing to the much produced acute posterior lobe. 

The vertical height exceeds the length of the base; the anterior lobe very high, extending beyond 

tip of posterior when the fin is declined, equaling 7 length of anterior margin of pectoral. Posterior 

margin of first dorsal 31 in the anterior margin. Base of first dorsal contained 2$ times in interspace 
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between dorsals: base of second dorsal 62 times. Margin of second dorsal gently concave. Front 

margin low, the angle broadly rounded, barely reaching posterior end of base when fin is declined. 

The posterior lobe is much produced and acute, slightly longer than base of fin, the latter 14 in the 

distance from its base to front of caudal pit. Upper lobe of caudal 3% in total length; the lower lobe 

24in the upper. Terminal lobe of caudal 32 in the upper lobe. Anal larger than second dorsal, 

higher, with deeply incurved margin, its base a little longer, its origin slightly in advance of that 

of second dorsal; the posterior insertions of the two fins nearly opposite. Length of anal base 13 

in its distance from anterior edge of caudal pit. 

Color bluish above, whitish or grayish below. Free margin of pectorals narrowly white, the 

anterior edge narrowly bordered with black, which is most evident when seen from the outer surface, 

the inner surface being dusky. The first dorsal is unmarked, the second dorsal has the anterior lobe 

dusky. Upper edge of caudal black, the lower margin faintly dusky. Fins otherwise unmarked. 

A single specimen, a female, 120 cm. long, was procured in the Panama mar- 

ket. As preserved, it is partially skinned. The following measurements were 

taken when the specimen was intact, before preservation. Where not exactly 

agreeing with dimensions given above, the latter will be found more reliable. 

Tip of snoutitoyinsentiontofy dorsally ey. serene eens: eee see eee eee eee eee eee 413 

Basé’of ‘first dorsal a3. 08.5.< chess choc sete Sate e aero e Te Ee SEE EERE Eee cee ene 

Distance between dorsals 

Base of second dorsal 

From)second dorsal sto tront of caudallpity esse seeeee ee eee eee eer ee eee nee een eee eee eee eee 73 

Kront/of caudal pit to tip)ot) caudal iia ee eet eee: eee een eeeeeeee re sere eeea eect eee saee eee eee 350 

Tip of snout to axil of pectorals 

Axillot pectoralsito front ofibasevoh ventralstscmee- ane creetecese.-aeecees ease seeceeeeacetetteeeer 283 

Front.of ventrals) to tronts ofjanallees.s sss a eaee eee ee eee en eee ee ERE eee nn eee ee eee eee 165 

Frontiot anal’ tovirontiot caudaliipitee- nese seee cence ee en eee cece eee eeee eee eee eee eee eee 116 

Girth at front of first dorsal 

7. Carcharias cerdale (Gilbert. ) 

Puate II, Fie. 4. 

Carcharinus cerdale GILBERT, JORDAN & EVERMANN, 1898, p. 2746. 

Body moderately compressed, not elevated, the depth at front of dorsal not more than one- 

fourth greater than the oblique anterior margin of the dorsal fin, less than the distance from the nostril 

to the first gill-slit. Head depressed, the snout flattened, long and narrow, acute. Length of snout 

beyond mouth + to 5 greater than distance between angles of mouth in all but one (the largest) 

specimen, where it is slightly less than width of mouth; 3 to 4 greater than distance from tip of lower 

jaw toa line connecting angles of mouth; 4 to #5 greater than width of snout opposite outer angle of 

nostrils. Interorbital width equaling distance from tip of snout to front of eye in the young, to middle 

or posterior border of eye in older specimens; less than half distance to first gill-opening. Middle of 

eye nearer nostril than angle of mouth by 4 to 4 its diameter. Distance from eye to nostril 4 or 

slightly more than 4 distance from nostril to tip of snout. Middle of nostrils much nearer front of 

mouth than tip of snout. Nasal flap with a very narrow, short, acute lobe, placed at end of inner third 

of flap. Outer angle of nostrils nearly at margin of snout, the inner angles separated by a distance 

equaling or slightly exceeding that between inner angle of nostril and back of eye. Lips very little 

developed, the lower entirely concealed in closed mouth, the upper visible as a very short fold. 

Teeth in lower jaw narrow, erect, serrulate on both margins, more coarsely so toward base. 

The serration is more conspicuous in the smallest specimens (45 cm.), and is obsolescent on some of 
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the teeth in adults. Teeth in upper jaw broadly triangular, in front of jaw narrower and erect, those in 

sides of jaw growing at once broader and more oblique. The lateral teeth have a strong notch on the 

outer side. Both margins are strongly serrate, the serrations increasing toward base, one or more of 

those below notch sometimes enlarged and cusp-like in adults. Teeth about $8. 

Conspicuous areas of large and of small pores on under side of head. Gill-openings of 

moderate width, the longest equaling distance between eye and nostril, the filth much shortened, about 

; length of first. Eye small, equaling length of nasal opening, 1} to 2 in middle gill-slit. 

Pectoral short and broad, the posterior margin not strongly incurved. Tip of fin extending 

to a vertical intersecting dorsal base at origin of its posterior third or fourth. Anterior margin of pec- 

toral 3 times length of inner or posterior margin, the latter less than width of base. First dorsal 

beginning behind a vertical from axil of pectorals a distance about equaling that which separates eye 

from nostril. Free margin of fin gently concave, the anterior angle extending to a point midway 

between base and tip of posterior lobe, when the fin is depressed. Base of first dorsal 24 to 23 in 

interspace between dorsals. Base of second dorsal 7 in interspace between dorsals, 24 in its distance 

from anterior margin of pit. The origin of second dorsal falls over or behind middle of anal base. 

The fin is but slightly concave, with rounded anterior angle; its posterior angle much produced; the 

posterior margin exceeding base of fin, which about equals length of anterior margin. Anal inserted 

more anteriorly than second dorsal, its base longer, its margin much more deeply concave, the length 

of base contained about 14 times in its distance from lower caudal lobe. Lower caudal pit in advance 

of the upper. The caudal is broad throughout, the lower lobe not falcate, slightly less (44 to 4) than 

half length of upper lobe, which is about 41 in total length. Shagreen coarse. 

Color varying from light to dark gray above, the belly and lower part of sides whitish. Fins 

all dusky or grayish, the caudal often with a blackish border. Pectorals with or without a black tip, 

the latter when present not as conspicuous as in C. ethalorus, usually not extended onto inner face of 

fin. A specimen 73 cm. long has the claspers undeveloped, extending slightly beyond margin of 

ventrals. Another specimen, 85 cm. long, has the claspers fully developed, extending beyond the 

margin of the ventrals for a distance of 5 cm. 

Abundant at Panama, where numerous specimens were secured. 

©. cerdale strongly resembles C. wthalorus, with which it is associated in the 
Bay of Panama. It is distinguishable at sight by the narrower gill-slits, broader and 

less faleate fins, and by the much less conspicuous black tips to the pectorals. The 
dentition is very dissimilar in the two, and makes it necessary to arrange them in 
different parts of the genus, C. cerdale belonging to the subgenus Platypodon. 

8. Carcharias azureus sp. nov. 

Cazon AZUL. 

Puate II, Fie. 5. 

Snout very short and bluntly rounded, its outline nearly parallel with cleft of mouth, the length 

of its preoral portion 13 to 14 in distance between angles of mouth, constantly greater than distance 

from chin to line joining angles of mouth, and very slightly (4 to ;4,) less than distance between 

inner angles of nostrils. Width of snout opposite nostrils equals distance from angle of mouth to first 

gill-slit. Eye nearer mouth than nostril, nearer nostril than angle of mouth. Outer angle of nostril 

midway between tip of snout and middle of eye. Eye small, its horizontal diameter } nostril opening. 

Nostrils converging along lines which meet a short distance behind symphysis. The anterior margin 

is produced into a short, triangular flap. Width of mouth equaling half length of head in front of 

gill-slits. Gill-slits wide, equaling or slightly exceeding the distance from eye to nostril, about equaling 

length of branchial area. Two very short diverging furrows visible at angle of mouth, one representing 

as usual the obsolescent upper lip. 
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Teeth in upper jaw broadly triangular, oblique, the anterior edge gently convex, the inner 

gently concave and often with a slight notch dividing the margin into equal parts. Teeth in lower 

jaw erect, narrowly lanceolate from a broad base. All the teeth are strongly serrate on both margins. 

Pectorals long and wide, concave posteriorly, hence appearing falcate, their tips extending 

slightly beyond base of first dorsal. Both angles are broadly rounded. Upper margin of pectorals 

34 to 34 times lower margin, and 14 to 1} times the posterior margin; its length equals that of head 

in advance of first gill-slit. A line joining axil of pectorals passes in front of origin of first dorsal a 

distance equaling diameter of orbit. Base of first dorsal contained 12 to r4 times in anterior margin 

of fin, and 13 or 14 times in the interspace between dorsals. Upper margin concave, the posterior but 

little produced, contained 33 to 3% times in anterior margin. Second dorsal inserted well in advance 

of anal, the length of its base contained 2$ to 2% times in base of first dorsal, 44 to 4? times in the 

interspace, 12 to 1} times in its distance from front of caudal pit. Posterior lobe of second dorsal 

extends nearly half-way to origin of upper caudal lobe. Front of anal under end of first third of 

dorsal base, the two fins nearly equal in length, the anal perhaps slightly the longer. Margin of anal 

much more deeply concave. Distance from anal to origin of lower caudal lobe contained 14 times in 

distance from second dorsal to origin of upper caudal lobe. Caudal slightly exceeding 4 the total 

length; the lower lobe with rounded angle appearing bluntly faleate, contained 2+ times in upper lobe. 

Color uniform light blue or bluish gray above, white below. Caudal and second dorsal black 

margined; the lower caudal lobe and distal half of pectoral largely blackish. 

This species is well known though not abundant at Panama, and is more highly 
prized as food than other sharks. It appeared in the market on two occasions during 

the stay of the expedition, and three specimens were preserved, measuring from 92 

to 95 em. Two of these are males with the claspers quite undeveloped, not nearly 
reaching margin of ventrals. The species is said to reach a large size. 

C. azureus is extremely near C. nicaraguensis, from Lake Nicaragua and its 
outlet, the San Juan River. Dr. Jordan has kindly compared the above description 

with a specimen of C. nicaraguensis (No. 39913) in the United States National 
Museum. The latter has a longer and wider snout, the length of which is contained 
13 in its preoral portion, its width opposite the nostrils equaling the distance from 

the angle of the mouth to the third gill-slit. The base of the first dorsal is } the 

interspace between dorsals, and the base of the second dorsal is contained 23 times 

in the first. The lower caudal lobe is contained 27 in the upper lobe. The pectoral 

is but faintly dusky. These differences are not great, but there has been no 
opportunity to make a direct comparison. In view of the exceptional distribution 

of C. nicaraguensis, known only from fresh waters, which belong to the Atlantic 

slope, it has not been thought wise to make the identification. 

g. Scoliodon longurio Jordan & Gilbert. 

Abundant at Panama, where six specimens were obtained. The length of the 

base of the first dorsal is contained 22 to nearly 3 times in the interspace between 

dorsals, not 2; times, as stated by Jordan & Evermann (1896, p. 42). The teeth 

are not at all serrate in the Panama specimens; the thin margin is sometimes gently 

sinuate, but never toothed. 
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Family SPHYRNID. 

10. Sphyrna tiburo (Linnaus). 

Reported for the first time from the Pacific Coast of America by the Hopkins 
Mazatlan Expedition (Jordan, 1895 }, p. 383), which secured a single specimen. 
Although overlooked by previous observers, the species seems to be not rare 
at Panama. 

Three specimens were preserved, each about 50 em. long. A number of 

larger specimens were seen, from one of which were obtained a number of fully 

developed embryos. These measure about 20 cm. in length, and exhibit perfectly 

the reniform shape of the head characteristic of this species. The groove forward 

from the nostrils is better developed in the embryos than in older individuals, being 
considerably more prominent even than in specimens of S. tudes, 60 em. long. In 
examples of S. tiburo, 60 em. long, the prenasal groove is but little less distinct than in 

S. tudes of the same size. In the Panama specimens of S. tiburo there is a more 
decided fold at the angle of the mouth. In S. tiduro the head is both longer antero- 
posteriorly and wider than in S. tudes, the greater length being in large part due to 
the greater convexity in the curve of the anterior profile. ‘Thus in S. tiburo a line 
joining inner angle of nostrils cuts off the anterior # of the snout; in S. tudes, 

the anterior 2 only. The angle between anterior and lateral margins of head is 

more obtuse in S. tiburo, owing to this increased convexity of the anterior profile. 

The angle is as distinct, however, as in S. tudes, and the current statement con- 

cerning S. tiburo, “anterior and lateral margins of head confluent into a semi- 

circle,” is by no means justified. 

Ir. Sphyrna tudes (Cuvier). 

In common with other species of ‘Hammer-heads,” S. tudes is frequently 

brought into the Panama market. It is undoubtedly abundant along the entire 

Pacifie coast of Mexico and Central America. Several specimens were secured. 

12. Sphyrna zygena (Linneus). 

Still more abundant than the preceding species, appearing in the market 

almost daily. Several specimens were obtained. 

Family SQUALID. 

13. Squalus sucklii (Girard). 

Jordan and Eyermann (1896, p. 54) suggest that a single species of Squalus 

may be found to extend from the coast of California (S. sucklii) to Chile (“S. fernan- 

dinus”’). In that case, it would be to this species we should assign the Panama 

record given by Giinther (1868, p. 396). 
(3) March 2, 1903. 
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Family PRISTIDZ. 

14. Pristis zephyreus (Jordan & Starks). 

A saw, 80 em. long, was procured fresh in the market. A young specimen 

entire, 90 em. in total length, was taken in fresh or slightly brackish water in a 

tributary of the Rio Grande at Miraflores. The smaller specimen agrees well with 
the type of the species. 

Some statements in the original description which might lead to confusion 
are explained or corrected below. 

The teeth are all deeply grooved behind, the groove with sharply trenchant 

edges. In both of the Panama specimens the teeth are in 22 pairs. The inter- 
spaces between the hind teeth are 4 times the base of teeth in the young, 23 times 

t= 

in the adult. The length of the front teeth is slightly more than } the breadth of 

the saw between them in young, 23 in this width in adults. Distance between first 
and second tooth 2; times base of first in young, twice base of first in adult. Width 
of mouth slightly less than distance between tips of hinder teeth. The “slant 
height of pectoral” of the original description includes the anterior margin of 

the whole pectoral mass, from its angle forward to a point just behind eye. The 
“lower lobe” of caudal is the distance from anterior insertion of lobe to tip of fin. 

The saw in the type is 28 em. long from base to tip, 31 em. from tip of saw to front 

of nostril. 

Family RHINOBATID. 

15. Rhinobatus leucorhynchus (Gunther). 

Seen on two occasions only. 

The relationship is extremely close between this species and 2. glaucostigma, 

which is abundant at Mazatlan. &. lewcorhynchus has no slate-colored spots on the 
back, and no black blotch on the under side of the snout. The rostral ridges are 

much narrower, and the rostral cartilage tapers more anteriorly. The snout is 
broadly triangular, with almost perfectly straight sides, which are slightly concave 
near tip, making the latter narrow and sharp. In R. glaucostigma, the rostral outline 
is slightly concave from its base to near the tip, where it becomes convex, thus 

making the terminal portion of the snout broader and more bluntly rounded. The 
posterior gill-slit is narrower, contained 13 times in the fourth slit. In other 

details of structure, the two forms agree very closely, the proportions of disk and 
fins, the size of eyes, nostrils, and mouth, and the character of nasal flaps being 
wholly similar. 

. glaucostigma has been considered the northern representative of £. 

leucorhynchus, but is now recorded from the Bay of Santa Helena, near Guayaquil 
(Boulenger, 1898-9, Vol. XIII, p. 1). Its discovery at Panama is therefore to be 

expected. 
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16. Zapteryx xyster (Jordan & Evermann). 

Known only from the type specimens, collected by Prof. F. H. Bradley at 
Panama, in 1866. 

Family RAJIDE. 

17. Raja equatorialis (Jordan & Bollman). 

Known only from the type, which was dredged by the “ Albatross” in 1888, 

at Station 2797, in the Bay of Panama, at a depth of thirty-three fathoms. 

Family NARCOBATID. 

18. WNarcine entemedor (Jordan d Starks). 

Not rare at Panama; five specimens seen in the market. Obtained also by 

Dr. Gilbert at Panama, in 18838. 

The interorbital width is less than given in the original description. The 

least width of frontal cartilage between the eyes is contained three times in the 

preocular portion of snout; the distance between the eyes 17. The longitudinal 
diameter of the eyeballs, which somewhat protrude, equals or slightly exceeds the 

diameter of the spiracle. The spiracle is horseshoe-shaped, the eye entering its 
anterior border; everywhere except in front it is surrounded by a raised border 

which bears a single series of small tubercles. Series of pores are conspicuous on 

upper surface of snout, each pore often surrounded by a dark ring; a pair of much 

larger pores near middle line behind spiracles. 

A deep fold of integument surrounds the lower jaw posteriorly, growing very 

low as it surrounds angle of mouth, and passing anteriorly to join the base of the 

frenum of the nasal valve. Laterally it is concealed by a still deeper fold, which 

overlaps it postero-laterally and is continuons anteriorly with the inferior nasal valve. 

19. Discopyge ommata (Jordan d: Gilbert). 

Not seen by the expedition. First taken by Dr. Gilbert at Panama, in 1882. 

The type is from “Albatross” Station 2795, in the Bay of Panama, at a depth of 

thirty-three fathoms. 

Family DASY ATID. 

20. Urolophus halleri (Cooper). 

Not seen in 1896, but reported on previous occasions. U. umbrifer Jordan 

and Starks is one of the many color forms of this species. U. nebulosus has been 

ascribed to Panama (Jordan & Evermann, 1896, p. 81), but no authentic record of 

its occurrence can be found. 
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21. Urolophus mundus ((ill). 

Urolophus asterias JORDAN & GILBERT, 1882 m, p. 579. 

The types of U. asterias, obtained by Gilbert at Mazatlan and Panama in 
1881, were originally identified as U. mundus, but were afterwards distinguished 

because of disagreement with the description of U. mundus, the types of the 
latter being lost. The discrepancies do not now seem very important, however, 
and it seems safe to identify U. mundus with the present species, which is abundant 

from Panama to the Gulf of California. 
U. mundus was thought to be distinguished from other species, including 

U. asterias, by the short caudal spine, posteriorly inserted. If, however, the original 

description refers to the posterior point of insertion of the caudal spine, it agrees 
with U. asterias. Measured in that way, the insertion of the spine is usually behind 
the middle of the tail (measured from anus), and the length of the spine equals 
distance between snout and nostrils. U. mundus is said to have the skin “ beset with 

numerous small stelliform tubercles, larger on the dorsal region,” but no mention is 

made of the row of large spinous tubercles on median line of back and tail, charac- 

teristic of U. asterias. In U. mundus the distance of snout from hinder margin of 
pectorals is said to equal the width of the disk, while in U. asterias the disk is 

constantly somewhat wider (75 to ;4;). If another species be discovered at Panama, 

with disk as wide as long, with stelliform prickles but with no median series of 
spines, the case will have to be reconsidered. 

Five specimens were obtained by the expedition at Panama; three of them 

are males. The females are 42 and 31 cm. long, and contain embryos about 
two-thirds grown. The coloration in all the specimens is uniform dark brownish 

on upper side of disk, without the faint dusky spots found in a Mazatlan example. 
The fringe on velum is much less conspicuous in the Panama material. None of 

the specimens approach the closely related U. rogersi Jordan and Starks, which is 

undoubtedly distinct. 

22. Urolophus goodei (Jordan & Bollman). 

Not obtained by the expedition. The types were dredged by the “Albatross” 
at Station 2795, in Panama Bay, at a depth of thirty-three fathoms. Jordan and 
Evermann (1896, p. 81) state that this species was taken in Magdalena Bay, Lower 

California, but the present writers are unacquainted with the record. Boulenger 
(1898-9, Vol. XIII, p. 3) lists it from the Bay of Santa Helena, near Guayaquil. 

23. Urolophus aspidurus (Jordan & Gilbert). 

Abundant at Panama, where numerous specimens were secured, all but one 

of which are females. One contains embryos full grown. 

The following corrections and additions may be made to current descriptions: 
The disk, taken, to posterior margin of pectorals, is constantly a little broader than 
long; its length being less than that of tail measured from posterior insertion 
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of ventrals. The amount of exsertion of the snout is very variable, the protruding 
portion being sometimes short and broad, sometimes long and narrow. The 
distance from eye to tip of snout is 33 or 3% in disk, measured as above. The 

posterior insertion of caudal spine is very slightly in advance of middle of 
tail (measured from anus). The bucklers on tail vary in the present speci- 
mens from one to seven (eight in one of the types); they have not appeared 
at birth, and are still undeveloped in a young specimen 15 cm. long. It will 

probably be found that there is always a regular series of seven or eight of these 

when they first appear, a variable number of them falling off later. In the adults, 
those remaining are usually unequally spaced, the interspaces often showing the 
sears of the lost bucklers. Minute asperities seem to be constantly present (at least 
in females), and are most numerous in a strip extending along the median line of 
disk. The teeth are much as in U. mundus, but are much more deeply grooved. 

In females the teeth are flat without cusp, each tooth with a deep transverse 
groove, the hinder margin of which is elevated to form a ridge crossing the tooth 
transversely behind its middle. In the male, each tooth has a long acute median 
cusp; those in the upper jaw deeply grooved from base to tip along their anterior 
face, those in lower jaw transversely convex. In U. mundus the cusps of upper 

teeth in the males are provided with shallow grooves on basal portions only, and the 
transverse grooves on the flat teeth of the females are shallow, and followed by a 

lower transyerse ridge. In embryos of U. aspidurus, the inner margin of spiracular 

rim is much elevated and produced anteriorly into a long slender coiled lobe, pos- 

teriorly into a much shorter projection. All trace of this raised rim disappears in 

the adult. 
24. Dasyatis longa (Garman). 

Not rare. One female specimen preserved. 
Anterior margins of pectorals gently concave along the middle, becoming 

convex toward tip of snout, the latter abruptly projecting. The cutaneous fold on 

lower side of tail is low, not over 3 mm. in height; it begins opposite the anterior 

insertion of caudal spine, and is evident on about half the length of the tail. An 

extremely low ridge on back of tail behind caudal spine. The tail is very rough 
behind the caudal spine. A series of 34 coarse, spinous tubercles on median line 
of back, the three largest at intersection of median line with shoulder-girdle. 

Opposite this point are two short series of much smaller tubercles converging slightly 
backward. In addition to these, the interorbital region and the median area of back 

contain numerous stellate prickles, but few of which are behind the shoulder-girdle. 
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Material is not at hand to decide the relation between D. longa and D. 

dipterura. The specimen listed by Jordan (1895 5, p. 389) from Mazatlan may be 
the latter, if the two species are distinct. In one of the Mazatlan specimens, with 

the disk 32 em. long, the upper surface is naked, except three small spines on middle 
line near shonlder-girdle. The tail is also naked, and possesses, in addition to the 

very high cutaneous fold below, a free upper fin-fold half the height of the lower. 

It is probable that the two species are distinct. 

25. Pteroplatea crebripunctata (Peters). 

Three specimens seen at Panama. 

The proportions of disk are not essentially different in P. crebripunctata, 

P.rava, and P. maclura. In all, the distance from tip of snout to front of anal slit 
equals half the width of the disk (or a little less than half in P. rava); and the 

extreme length of disk, from tip of snout to hinder margin of pectorals, is contained 

12 to 12 times in the width. <A line joining angles of disk intersects very slightly 
in advance of its middle a line from tip of snout to tip of tail. 

P. crebripunctata and P. maclura are extremely close, differing principally in 

color, the marblings and spots being finer in P. maclura, and the lighter markings 

brighter in color, more sharply contrasting with the rest. P.rava has a sharper 
snout than the others, the rostral angle being, however, in excess of a right angle 

(110 degrees). The type of P. rava is a male specimen, 29 cm. long, with well 
developed claspers and no trace of caudal spine. 

Family MYLIOBATIDZ. 

26. Aetobatus narinari (Huphrasen). 

Frequently seen; three specimens preserved, one of which has measurements 

as given below. 
Rostro-frontal fontanel narrowing anteriorly to opposite the hinder margin of 

eyes, then abruptly expanding; its greatest width anteriorly, 21 mm.; least width at the 

constriction, 13 mm.; greatest width posteriorly, opposite middle of spiracles, 18 mm. 
mm. 
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The Panama specimens agree entirely with those described by Jordan (1895 

b, p. 391). The comparative measurements given in the paper cited are often 
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erroneous, as will appear by comparing them with the above. The size of the spots 
is somewhat variable, and the length of the tail is unreliable, the latter being usually 

more or less shortened by injury. 

27. Myliobatis asperrimus ((i/bert). 

PrateE III, Fie. 6. 

Myliobatis asperrimus GILBERT, (JORDAN & EVERMANN, 1898, p. 2754). 

Upper surface of head and body, excepting the snout, an area on outer side of spiracle, the 

pectoral margin and its posterior angle, and the ventral fins, thickly covered with minute usually 

stellate prickles of uniform size, most numerous on median portions of head and back; those on basal 

half or two-thirds of pectorals are least crowded, and are arranged in definite longitudinal series, 

corresponding with the muscle bands. The tail is very rough throughout, being covered with similar 

stellate prickles. It is also crossed by numerous narrow grooves, or indented lines, mostly convex 

forwards, somewhat irregular in position and direction, and not corresponding on the two sides. In 

the type they follow at an average interval of about to mm. Lower side of disk mostly smooth, with 

some prickles on the basal part of pectorals anteriorly, arranged in lengthwise series, and other patches 

on lower side of head, belly and base of ventrals. 

Rostro-frontal fontanel scarcely constricted anteriorly, the bounding ridges diverging abruptly 

at their anterior ends. Nasal flap with a shallow median notch, covering the mouth except the 

median portion of lower dental plate, its posterior margin coarsely fringed. Teeth in each jaw in one 

broad, median row, and three lateral rows; those of median row about five times as broad as long 

antero-posteriorly. 

The color is dusky-brown above, the anterior portion of pectorals with eight or ten narrow, 

transverse bars of bluish-white, most of which break up into series of spots towards outer margin of 

disk, the posterior ones also breaking up towards middle line. The bars and spots are fainter 

anteriorly, becoming whiter and more intense posteriorly. . Towards outer angles of disk the bars are 

sometimes separated by intermediate series of light round spots. The bars usually fail to meet across 

the back. The posterior portion of disk, including base of tail and upper surface of ventrals, is 

covered with round white spots not much larger than pupil; some of those immediately succeeding the 

bars show a transverse serial arrangement. The top of head shows one or more pairs of indistinct 

light spots. Margin of snout and of pectorals blackish. Spiracular border black. Dorsal with a black 

blotch posteriorly. Under side of head and disk bright white. Proximal portion of tail blackish above, 

lighter below, the entire tail becoming black posteriorly. 
mm. 
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One specimen taken, a male, with undeveloped claspers which do not nearly 

reach the edge of ventrals. 

Family SILURIDZ. 

28. Felichthys panamensis ((ill). 

Abundant. Of the six specimens preserved, three are males and three 
females, all being of nearly equal size. The specimens do not differ according to sex 

in the shape of the dorsal buckler as extensively as is indicated in Steindachner’s 
figures (1876 4, Plate II). Furthermore, such difference as exists is in the opposite 
direction to that observed by him, as the buckler is larger and proportionally 

somewhat wider in the females than in the males. More obvious sexual differences 
are found in the length of the ventral fins and in the shape of the anal. In females, 
the ventrals are long, constantly extending beyond the front of the anal. In males, 
they fail to reach the front of the anal fin. In females, the anterior portion of the 
anal fin is produced, forming a projecting lobe, thus giving a strongly coneave arch 

to the posterior half of the margin of the fin. In males, there is no lobe, and the 
margin of the fin is nearly or wholly straight. This difference in the shape of the 
anal was noticed by Steindachner (1876 4, p. 15), but was supposed by him to be due 
to age and not to sex. Another sexual difference seems to exist in the size of the 
head, which in the present specimens is less in the case of the females, 33 to 3} 
(33 in males). The specimens taken range from 325 to 360 mm. in length. 

29. Felichthys pinnimaculatus (Steindachner). 

NEGRO ENCUERO. 

One of the most abundant food-fishes of the Panama market. Sexual peculi- 

arities seem much less strongly marked than in /’. panamensis. 

30. Galeichthys lentiginosus (Higenmann & Eigenmann). 

Frequently seen; nine specimens preserved. 
The species is at once recognized by the very long narrow occipital process, 

by the depressed head, which is wide posteriorly and tapers rapidly forward to the 
narrow pointed snout, by the very convex mouth, and the usually smooth head. In 

the latter respect, however, there is much variation. The granulations may be confined 
to the occipital process and the posterior part of occiput, and be faintly visible 
where present, or they may entirely cover the crown forward to the interorbital 
space. In the latter case, the pattern of sculpture is exactly similar to that figured 
for Netuma planiceps (Steindachner, 1876 6, Plate IV), except that the granulations 
are less definitely in series, and that an evident groove extends backward from 
fontanel to near base of occipital process. The difference in roughness of the head 

is dependent neither on age nor sex. The specimen with best marked granulations 

is a female. 
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The narrow pointed snout, and large conyexly curved mouth combine to 

give the latter a considerable lateral cleft, when seen from the side. The length 

of the head is very constant, 3} to 3,5 in length, when measured to margin of 

opercular membrane. Eye 3 to 34 in its distance from tip of snout. The upper jaw 

protrudes beyond the lower for about three-fourths the width of the thick upper lip. 

The maxillary barbels extend beyond base of pectoral spine, but not beyond its basal 

third. Pectoral pore variable, usually minute and detected with difficulty, occa- 

sionally an obvious slit. 
The anal fin is very long, with perfectly straight margin, the rays declining 

regularly from the longest to the last. Five specimens have respectively 23, 24, 24, 

24 and 25 anal rays, including rudiments. The anus is anteriorly placed, its distance 

from base of ventrals equaling half its distance from front of anal fin. All but one 

of the specimens are females, and have the inner edge of the ventrals and the upper 

side of the inner rays covered by a thickened fold of skin. 

Light brownish in life, with blue and green reflections; the lower portion of 

the sides coarsely punctate with brown. ‘The fins are all dusky toward tips, the basal 

portions dull orange yellow. Maxillary barbels blackish, the others white. The 

specimens answer well to the description of the types. 

It is evident that the relative smoothness of the head cannot serve to distin- 

enish the nominal genera Galeichthys and Hevanematichthys. The character is 

dependent partly on variation in the granulation of the bones, partly on the amount 

of thickening of the integument. Many species from different sections of the group 

show similar individual variations, according to which they might be placed in one 

or the other genus. The American species with villiform teeth and comparatively 

narrow erescentic palatine patches will be ranged under the oldest name, Galeichthys. 

31. Galeichthys peruvianus (Liithen). 

This rare species was not seen. Described originally from Callao, it has been 

recorded from Panama by Steindachner and by Gilbert, and from Altata, Mexico, 

by Steindachner. It has not been procured by any of the numerous investigators 

in northern Mexico. 

32. Galeichthys eigenmanni, sp. nov. 

PLatE IV, Fic. 7. 

This species, found in abundance at Panama, and identified with G. seemanni 

by Eigenmann and others, seems to be an undescribed species. G. seemanni is from 

some unknown locality in Central America, not improbably from the Atlantic side. 

It is described (Giinther, 1864 a, p. 147) as having the top of the head finely 

granular; the occipital process with a prominent ridge; vomerine patches of teeth 

widely separated; and particularly as having the fontanel reaching to the base of the 

occipital process. Dr. Jordan (1883, p. 282) has re-examined the type in the 

3ritish Museum for this last character, and has found it as described. In all these 

respects the Panama specimens differ strongly, as shown below. 
(4) 

March 3, 1903. 
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Head broad and flat, 32 to 3? in length; its depth at base of occipital process 14 to 1% in its 

length. The dorsal profile from dorsal spine to tip of snout nearly (appearing perfectly) straight. 

Snout wide and depressed, sharply wedge-shaped as viewed from the side; its length to a point on the 

median line of head between anterior margin of eyes 3? to 4 in head. The prefrontal does not form a 

protuberance in front of eye as in G. jordanz and related species, the contour of snout rising uniformly 

to the edge of the dermal margin of eye. The interorbital area is flattened and wide; its width between 

dermal supraorbital margins 2 to 24 in head. The top of head is coarsely granular, the granulated area 

extending forward usually to above middle of orbit in two diverging areas, separated by a triangular 

continuation backward of the naked or smooth area of the snout. The length of the fontanel is 

variable in the present specimens, but in none of them does it reach the occipital process. In two 

specimens evidently abnormal, the groove is very short, extending only to the apex of the triangular 

smooth area, which extends backward from interorbital space. Usually, however, the groove narrows 

backward uniformly, though sometimes constricted where it enters the granular area of the head, and 

extends to within 2 diameter of eye of the occipital process. The occipital process is usually broader 

than long; in extreme cases it is broader than long by nearly the length of the basal plate of the dorsal 

spine; from this it varies to only as broad as long. The basal plate of the dorsal spine is twice, or a 

little more than twice, as broad as long. The median keel is lower than in G. planiceps or G. jordani; 

in some specimens it is scarcely evident at the termination of the fontanel, but grows stronger on the 

occipital process. 

The maxillary barbel usually reaches base of pectoral spine; in one specimen to axillary pore, 

in several about to middle of opercle. The outer mental barbels often reach but % distance to gill- 

openings, but sometimes extend beyond the latter. The vomerine patches of teeth usually meet on 

median line, or are separated by a narrow groove only. In but one specimen (an adult male) are 

they widely separated (as figured by Giinther and Eigenmann). The eye is contained 64 to 7 times in 

the head, measured in a straight line from median tip of snout obliquely above eye to gill-opening. 

As in other related species, the head is longer and the ventrals shorter in the male, the ventrals 

overlapping front of anal in females and provided with a very large fold of the integument. In the 

females the black of the ventrals passes gradually into the lighter margin. In males the transition 

between the two areas is abrupt. In five specimens examined, the gill-rakers are 5-++10, 5-+10, 

6+10, 5+11, and 5+12. The pectoral pore is a long slit. The base of adipose fin is twice or 

nearly twice diameter of eye. The dorsal has 7 soft rays, and the anal 17 or 18. The length of 

the pectoral is very variable; measuring from base of spine to tip of soft rays, it is contained from 

14 to 14 in head. 

From G. jordani and other related species, G. eigenmanni can be at once 
recognized by the wider, flatter head, especially the more depressed snout, the smaller 

eye, the rougher head, and the less evident carina on the occipital process. 

Three males and nine females were preserved. 
It is not clear what species from Santa Helena Bay is referred to by Boulenger 

(1898-99, Vol. XIII, p.5) under the name Arius seemanni. From his statement 
“Le Galeichthys gilberti Jord., n’en est pas séparable,” we are disposed to believe that 

he had before him specimens of G@. jordani rather than G@. eigenmanni. 
. 

33. Galeichthys jordani (Vigenmann & Kigenmann). 

Two specimens were obtained 250 and 345 mm. long. The larger individual 
is a female, with elongate ventrals overlapping the front of the anal fin, and provided 

' From a drawing kindly communicated by Professor Garman, it is learned that Eigenmann’s material in 
the Museum of Comparative Zoology agrees with the present specimens in the length of the fontanel groove. 
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on the upper surface of the inner rays with a much thickened fold of the integu- 

ment, as in G. platypogon and G. eigenmanni. 
The specimens taken agree well with Eigenmann’s description of the types, 

except in the size of the palatine patch of teeth, which is in adults about as large as 
in G. eigenmanni, and many times the size of the small vomerine patch. It is probably 
true of this species, as of @. gilberti from Mazatlan (Jordan and Gilbert, 1882 6, p. 47, 

under Arius assimilis), that the palatine bands vary ‘“‘considerably in size and some- 

what in form, the width ranging from } diameter of eye to 3, being generally larger 
in adults.” Eigenmann’s type of @. jordani was an immature specimen. In the 
smaller of our specimens the palatine patch is much less developed than in the 

adult, though somewhat larger and more ovate than in EKigenmann’s figure. 
In both of the specimens taken the fontanel groove terminates a very short 

distance in advance of the base of the occipital process, not reaching the base of 

process as described by Eigenmann. 
The gill-rakers number 5+-11 and 5+ 12, the most anterior being very minute. 

If the one at the branchial angle be reckoned with the vertical series instead of 

the horizontal, as above, one of the specimens will have the formula 6+-10, as com- 

pared with Eigenmann’s type 6+-9. 
Comparing the Panama material with the co-types of @. gilberti from Mazatlan, 

it is impossible to detect any appreciable differences, unless possibly in the color, 
which is lighter in the Mazatlan specimens. (@. gilberti is said to lack the pectoral 
pore, but in reality possesses a minute round pore, as is evident in the co-types exam- 
ined. The adult G. jordani from Panama has the, pore likewise minute, while the 

younger example has a considerably larger, slightly elongate opening. The width 
of the mouth is the same in the Mazatlan and Panama specimens; measured exter- 

nally, at the posterior labial angle, it equals the distance from the tip of the snout 
to the hinder margin of the pupil, and is contained 21 to 24 times in the length 

of the head. 
The two would be united without question, were it not that the co-types of 

G. gilberti (three in number) agree perfectly among themselves and differ from the 

Panama specimens of G. jordani in having the occipital plate much wider, more evenly 

rounded in transverse section, and with a much lower keel. The occipital plate is, 

in each of these specimens, wider than long by half the width of the basal plate of 

the dorsal spine. In G. jordani the width of the occipital plate is ; or j its length. 

This plate is also much more sharply keeled and more densely granular. On the 

basis of these differences the two species are held provisionally distinct. 

In both species the upper lobe of the caudal is longer and more falcate than 

in related species, reaching far beyond the lower lobe, and contained 31 to 32 in the 

length. The head is finely and often sparsely granular, the granular area not con- 

tinued forward in any of the Panama specimens as far as a line joining posterior 

margins of orbits. The fontanel groove widens anteriorly, is rather deep, with sharply 

defined margins, and terminates abruptly, not “merging into the broad, flat, smooth, 

interorbital area’’ as is described in the type of @. gilberti. 
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34. Galeichthys xenauchen ((i/bert). 

PuiatE IV, Fig. 8. 

Hexanematichthys xenauchen GILBERT (JORDAN & EVERMANN 18098, p. 2777). 

In appearance, G. xenauchen is most closely allied to species of Netuma, 

having the low depressed head, with the lateral outlines converging forwards to the 

narrow pointed snout, and a long largely adherent adipose dorsal. The palatine 
patches are, however, narrow, and without backwardly projecting lobes. The species 
is distinguished from all those known from the Pacific Coast of America by the long 

and extraordinarily narrow occipital process. 

Type, a female 38 em. long. 

Head 32 in length; depth at front of dorsal 5$; anal with 23 rays. Width of head at opercle 

I~ in its length; width at front of eyes 2 in head. Width of mouth at inner angles 22 in head. 

Interorbital width 2;1;. Eye very small, 9 in head, 34 in its distance from tip to snout, 43 in postocular 

part of head, 44 in interorbital width. 

Teeth all villiform. Mandibular bands well separated on middle line, very broad mesially, 

rapidly tapering to a point laterally, the band produced beyond angle of mouth, its greatest width 

contained 24 times in its length. Premaxillary band very convexly curved, following the outline of the 

snout, its width 52 in its length. Vomerine patches roundish, separated by an evident medial groove, 

marked off from the palatine patches by a narrower groove and a constriction. The palatine patches 

are equal in width to the vomerine patches, and less than twice as long. They are of nearly equal 

width throughout. 

Maxillary barbels very slender, reaching slightly beyond the base of the pectoral spine. The 

mental barbels do not reach edge of gill-membrane, the outer pair equaling length of snout and half of 

eye. Nostrils very large, the anterior broadly oval, with widely reflexed rim, the posterior widely 

elliptical, not concealed by the valve. Distance from anterior nostril to tip of snout equaling that from 

posterior nostril to front of eye. 
Fontanel wide, with nearly parallel edges on frontal region, abruptly narrowing at front of 

occiput, where it is continuous with a narrow and shallow groove. The latter fails to reach base of 

occipital process by a distance equaling half diameter of eye. The raised margins of the fontanel are 

continuous with a pair of sharp ridges bounding the groove, these accompanied by a pair of 

lower ridges on their outer sides and parallel with them. Posteriorly, these ridges are roughened with 

granules, and merge into the granulated area on posterior part of occiput. Occipital process granu- 

lated, the granules arranged in more or less definite lines radiating backwards and downwards on each 

side from median point of base. Lateral portions of occiput with an area of radiating striae, separated 

from the central ridges by a smooth groove-like depression. A narrow granulated area extends 

forward on each side of fontanel to above back of orbits. The occipital process is very long and 

narrow, its width opposite its middle being but ? of its length. Near base it abruptly expands, the 

basal width being half its length plus that of dorsal plate on median line. | Opercles and humeral 

plate weakly striate. | Gill-membranes with a wide free fold posteriorly. Gill-rakers weak and short, 

1+4 movable ones. No evident axial pore. 

Dorsal spine slender, with a series of sharp granulations on anterior edge; minutely roughened, 

not serrate behind. It is broken in the type, but ‘its length was about 2 that of head. Pectoral 

spines rather slender, rough granular on outer margins, with short fine serree within. Both are 

mutilated in the type, but their length was about equal to that of dorsal spine. The pectorals 

extend nearly % distance to ventrals, the ventrals nearly to origin of anal. Distance from anus to 
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base of ventrals 3 its distance from front of anal. Anal fin very long, its base 13 in head, its longest 

ray } head. Distance between dorsals 34 in length. Adipose fin long, highest about opposite the 

middle, with a short almost vertical free posterior margin. Its vertical height is 3 in its length, which 

is more than twice the distance from adipose fin to rudimentary caudal rays, greater than the base of the 

first dorsal, and equal to half the length of the head. Caudal fin with broad lobes, the lower 

rounded; the upper mutilated in the type, but evidently acute and longer than the lower. 

Color purplish above, more bluish anteriorly; the lower parts silvery, coarsely punctate with 

brown. Fins all blackish, except the lower surface of the paired fins. 

35. Galeichthys guatemalensis ((iinther). 

This species was not seen by the authors. Recorded by Giinther (1868, 

p. 393) from Panama; by Boulenger (1899, p. 2) from Rio Lara, Darien. 

36. Galeichthys dasycephalus ((finther). 

This species was occasionally seen; eleven specimens were preserved, all of 
which are females. 

It answers well the description of Giinther (1864 a, p. 157), and of Jordan 
and Gilbert’ (1882 }, page 51), except that the head is constantly longer, 4 to 4% 

in length, and the dorsal spine is contained 14 instead of 1} times in head. The anal 
contains 21 rays, including the rudiments. The top of the head is constantly much 

rougher than in G@. longicephalus, although exhibiting much variation in this respect. 
The fontanel groove reaches base of occipital process in all of the specimens taken. 

37. Galeichthys longicephalus (Higenmann & Higenmann). 

Taken occasionally; eight specimens were preserved, all of which are males. 
There is little variation in the seulpturing of the head, which is either en- 

tirely smooth, invested with thick skin, or minutely roughened by a few scattered 

points. None of our specimens have the plates roughly granulated, as in G. dasy- 

cephalus. 

The head is very constant in length, 33, 3%, 33, 3%, 32, 33, 53 and 3% times 

respectively in distance from tip of snout to base of caudal. The maxillary barbel 
reaches to base of pectoral spine, or to the end of its basal fourth. The outer mental 
barbels are variable, sometimes not reaching gill-opening, more often slightly beyond 

it. The eyes vary in length, and equal their distance from hinder end or middle of 

posterior nostril, and about half their distance from tip of snout. ‘The width of 
mouth about equals the length of snout, 2; to 8; in head. In the description of the 

type, the width of mouth should doubtless stand 34, not 24, in head. The distance 

from the tip of snout to front of dorsal is contained 2; to 2} in the length; the inter- 

space between dorsals 33 to 4. 

The color of the upper part is brown, sometimes continued down over the 

! Dr. Jordan has kindly re-examined the specimens here referred to, collected by Gilbert at Panama on a 

previous expedition, and states that the head measures 4} (not 4}) in length to base of caudal. 
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sides and belly, almost entirely masking the silvery of those parts. In other speci- 

mens, the sides and belly are bright silvery without brown tinge. The fins are all 
dusky, in some specimens much darker than in others; the ventrals sometimes nar- 

rowly edged with bright white. 
We have been tempted to consider this species the male of G. dasycephalus, 

as our numerous specimens seem to be all males, while our specimens of G. dasy- 
cephalus, as well as all those of which we have record, seem to be females. The 

structural differences are so much greater in amount than are known to be sexual 

with any other species, that we hold the two forms distinet. In addition to the striking 
difference in the length and sculpturing of the head, G. longicephalus has shorter 

barbels, coarser gill-rakers, shorter pectoral spines, a wider fontanel, and a wider 
snout and mouth. 

38. Sciadeichthys troscheli (ill). 

Abundant along the entire coast of Mexico and Central America. At 
Panama it occurred daily in the markets, but seldom in large numbers. The collec- 

tion contains five specimens from Panama, one from Champerico. 
The species varies in certain respects more than has been represented. The 

dorsal buckler varies much in width, and even in general shape; one specimen at 
hand has it triangular, tapering nearly uniformly from the base forward to the long 

acute apex, two-fifths of its length on the median line being contained within the 
notch of the occipital process. In one individual, the granulations are very sparse, 

and largely obscured by the thickened integument. 
The maxillary barbels are blackish, with a conspicuous white inferior mar- 

gin. They vary much in length, often failing to reach opercular opening, sometimes 

overlapping base of pectoral spine. The vomerine patch of teeth is sometimes long 

(transversely) and narrow, thus separating widely the palatine bands (as figured by 
Eigenmann and Eigenmann, 1890, p. 56); sometimes much shorter and wider. The 

head seems very constant in length, 31 to 3} in total length (without caudal). 

39. Selenaspis dowi (ill). 

Large specimens are frequently brought into the Panama market, but seldom 

more than two or three at a time. The young are rarely seen. In one of the speci- 
mens at hand, a curious variation is observable in the shape of the dorsal shield, which 

has its anterior margin medially produced and wedge-shaped, fitting into an 
emargination in the occipital process, much as in Sciadeichthys troscheli. 

40. Netuma kessleri (Steindachner). 

One of the most abundant species of catfishes at Panama. It varies in color 

from light brown to nearly black on the upper parts, and may be pure white below 
or variously marked with brown. The fins vary in a similar manner, the caudal, anal, 

and inner surfaces of pectorals and ventrals being black in the darkest specimens, 



GILBERT AND STARKS— FISHES OF PANAMA BAY 27 

merely dusky in others. The vomerine patches vary somewhat in size and shape. A 

very narrow groove may be detected, separating them in all of the specimens, and 

they do not seem to be wholly confluent with the palatine patches even in adults. 
The pterygoid bands may be wholly absent, or represented by a linear group of 
small patches, or fully developed as an elliptical patch of large size. 

Nine specimens were preserved. 

41. Netuma insculpta (Jordan d& Gilbert). 

Hitherto known only from the type (an adult male) and two young co-types, 

all from Panama. To these, the present collection has added an adult female, 27 
em. long. 

The species is very close to N. planiceps, but differs in its wider head, more 
numerous and coarser granulations, wider occipital process, longer barbels, and 

shorter higher adipose fin. The occipital process is less sharply keeled, and the 
palatine teeth are in larger patches. In our specimen, the vomerine patches are 
large, the apposed magrins rounded, meeting in the middle but not confluent; 

evident furrows mark them off from the palatine patches. The latter are very 
large, with straight parallel inner edges, as in N. platypogon. 

In the following measurements the specimen varies somewhat from the type 
description: 

Head 3{ in length. Interocular width 2} in head; snout 23; width of mouth 

(external measurement) 2; maxillary barbel reaching to end of second fifth of the 

length of the pectoral spine; outer mental barbel to little past gill-opening. Occip- 

ital process a little wider at base than its length on the median line. Length of 
predorsal plate on the median line one-third the length of one of its sides. The base 
of the adipose fin is contained 2} times in the head, its height 1} in its length. The 

ventrals overlap the rudimentary anal rays. The anal has 14 developed rays, 3 rudi- 
ments. The posterior face of the pectorals is black, the other fins dusky. The 
maxillary barbel is silvery white, with a black upper margin. 

42. Netuma planiceps (Steindachner). 

Of frequent occurrence. This proves to be an extremely variable species, the 
variations not being dependent on age or sex, and not correlated. The occipital 
process may be very much narrower than figured by Steindachner (1876 4, Pl. 

IV), more tapering posteriorly; or it may be broader than there represented and 
more expanded at the base, so that the lateral margins are more concave and the 

greatest width and length of the plate are about equal. There is usually a wide 
shallow groove extending backward from the fontanel to within about a pupil’s diam- 
eter of the occipital process. This is often obscured posteriorly by granules or 

granulated ridges, and may even be obliterated by the latter, as shown in the 

figure already cited, The carina on the occipital process is usually sharp, rarely 
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rounded posteriorly. In the former case it is not infrequently continued backward 

onto the dorsal plate. The granulations are always very fine; they are sometimes 

arranged in series, and are always rather distant and inconspicuous. 

The teeth on the palate are especially variable. The vomerine patches are 
usually small, and may be either confluent with each other and with the palatine 

patches, or may be separated from both by a groove. ‘This variation seems to be not 

determined by age. ‘The palatine patches are sometimes ovate, small, with very 
indistinct backward processes; sometimes fully twice as large, produced backward, 

with their inner margins nearly straight and diverging. 

The snout is usually broadly rounded or subtruneate, seen from above. In 

some cases, however, it is sharply convex, the mouth then with more lateral cleft, 

and often with swollen lips. In all the specimens, the premaxillary band of teeth is 

long, its width being contained not Jess than four times in the length. The barbels 

are always short, the maxillary barbel seldom reaching the gill-opening. In adults, 

the appearance is often peculiarly modified by the great enlargement of the upper 

portion of the cheek muscles, making the top of the head transversely concave. 

The long adipose fin is highest near its middle, where the vertical height is about 
one-third the length. The fin is not wholly adnate, there being a short, free posterior 

border. It is constantly a little longer than the base of the first dorsal. 

43. Netuma platypogon ((Giinther). 

Abundant in the Panama market. Of the ten specimens preserved, six are 
females, with elongate ventrals, which overlap the front of the anal. Unlike 

G. eigenmanni, the vent is constant in position, not more anteriorly placed in 

females. As in G. eigenmanni and G. jordani, the inner ventral ray is somewhat 

broadened in females, aud gives attachment to a dermal thickening, less marked, 

however, in this species. 

In one male specimen taken at some date between January 10 and February 

24, the mouth contained eggs, and was obviously functioning as a brood-cavity. 

The strong arch to the buccal roof was evident. It is clear that the breeding season 

is not confined to June and July, as given by Steindachner (1876 }, p. 17). 

N. platypogon has the basal portion of the paired fins jet black on their upper 
surfaces, in both males and females. The anal is blackish in its anterior two-thirds, 

with a wide white margin. The fontanel groove is everywhere sharply defined. It 

is widest a little in front of the middle of its length, tapering slowly backward to the 
base of the occipital plate, the base of which is always reached. Anteriorly, it 

narrows more rapidly, terminating in an acute point which is opposite or in advance 

of the middle of the eyes. 

The dorsal spine is very narrowly compressed, its anterior margin sharp, 
strongly serrate. 

44. Netuma oscula (Jordan & Gilbert). 

Two specimens are distinguishable from N. planiceps only by the smaller 

mouth and the shorter band of premaxillary teeth. The width of the latter (antero- 
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posteriorly) is contained but three times in its length. One specimen is a young 
male, the other an adult female with very narrow convexly curved snout, and small 
convex mouth with thick lips. The adult agrees exactly with adults of NV. planiceps, 
except in the characters mentioned. N. oscu/a may represent an extreme variation 

in that most variable species, but the two forms are retained until intermediate speci- 
mens are obtained. 

It is doubtful whether the specimen described by Eigenmann and Eigenmann 

(1890, p. 74) as Tuchisurus osculus is properly referred to this species, as the mouth 

is wider (two in head), and the intermaxillary band is wider antero-posteriorly, its 
width one-fourth its length. The yomerine patches seem also much more widely 
separated than in WV. oscula or N. planiceps. In our adult female the head is 
contained 33 times in total length (without caudal). 

45. Netuma elattura (Jordan & Gilbert). 

Known from the type specimen obtained by Dr. Gilbert at Panama in 1881; 

and from another obtained at Albatross Station 2800, Bay of Panama, at a depth 

of seven fathoms (Jordan and Bollman, 1889, p. 179). 

46. Tachysurus steindachneri sp. noy. 

Puate V, Fic. 9. 

Arius melanopus STEINDACHNER, 1876 4, p. 29 (Panama); not Arius melanopus GUNTHER (Rio 

Motagua, Atlantic slope of Guatemala). 

It has been pointed out by Dr. Steindachner, in the article above cited, that 

Panama specimens of Zachysurus, allied to 7. melanopus, differ not a little from 
Giinther’s description of that species. Two specimens in the present collection, 
21(¢) and 26 (2) em. long, agree with those examined by Steindachner. They 

differ from melanopus in the shorter head (4% in melanopus), the character of 

the longitudinal groove on top of head (indistinct, narrow, linear behind, 

searcely extending to the base of the occipital process” in medanopus), the shorter 
maxillary barbels (not quite extending to the middle of the pectoral fin, in melano- 

pus), and in the small size of the axillary pore (“nearly as wide as a nasal 

opening” in melanopus). The description of me/anopus is so lacking in detail that 
other differences may well exist. When to these considerations is added the fact that 
melanopus belongs to the Atlantic fauna, while no species of marine catfish is as yet 
known to be common to the two oceans, it seems advisable to recognize the Pacific 
form as distinct. 

Of the Pacific species, 7’. steindachneri is most nearly allied to 7. liropus, but 

the latter has the inner faces of the paired fins light or slightly dusky, instead of 

black on basal half; the spines are longer and more slender, the snout longer and 

more rounded at its extremity, the anterior divergent extensions of the granulated 
(5) October 5, 1903, 
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area on top of head are much wider, and the nature of the lengthwise groove is 
widely different. 

Type, ¢, 21 em. long. 

Head 33 in length to base of caudal; depth 5. Greatest width of head 2 its length; inter- 

ocular width 21; snout 8; width of mouth (at outer angles) 24; eye 54; pectoral spine 13. Anal with 

22 rays, including anterior rudiments. 

Head narrow, the occiput slightly depressed opposite the upper angle of the opercle. Snout 

narrow, depressed, subtruncate anteriorly. Top of head with a very few minute granules, most 

numerous on the occipital plate, where they are more or less confluent to form wavy irregular lines. 

The occipital plate is wider than long by the diameter of the pupil; its posterior half is narrow, the 

lateral margins being strongly concave; the median ridge is very low, disappearing behind. The 

median line of the head is occupied by a sharply defined deep groove, which is continuous from a point 

opposite the posterior nostrils to a point distant from the base of the occipital plate by the diameter 

of the pupil. This cutaneous groove is much narrower than the fontanel depression which it 

traverses, and widens or narrows independently of the latter. Its widest points are at the anterior end 

of the groove and at the anterior end of its posterior third. There are no strongly marked striz 

parallel with the posterior portion of the groove. In no other species of Zachysurxus known to us is 

there a continuous groove occupying the fontanel depression. In 7. furthii the groove may be con- 

tinued for a short distance in front of the sculptured area, and is then interrupted in the interorbital 

region, to reappear anteriorly as a short narrow linear depression. 7: emmelane has also a short 

detached anterior portion; and this is even shorter, almost round, in 7: “vopus. In the type of 

T. steindachnert, the granulated area on top of head does not send forward diverging processes, the 

line connecting the middle of the orbits being equidistant from the front of the granulated area and the 

posterior nostrils. In the co-type, some granulations accompany very narrow diverging ridges, which 

reach the middle of the interorbital space. 

The teeth are similar to those in other species of the genus. The palatine patches are large, 
well separated, of very coarse granular teeth. The maxillary and mandibular bands are wide, of villi- 

form teeth except for those forming a backwardly projecting lobe near mandibular symphysis; these 
being coarsely granular. : 

Eye large, 22 in interorbital width. The maxillary barbel extends beyond pectoral 

pore to end of basal sixth of the spine. The outer mental barbels reach to opposite base of 

pectoral spines, the inner barbels being half their length. The pectoral pore is a narrow slit scarcely 

half the length of nostril. The branchiostegal membrane has mesially a very narrow, free fold (not 

to be made out in the co-type).  Gill-rakers slender, 5-++12, the longest half the diameter of 
the orbit. 

The pectoral spines are short and heavy, their width at base ;!; their length, which is half 

the distance from margin of branchiostegal membrane to insertion of ventrals. The outer edge of the 

spine is weakly serrate near tip, minutely tuberculate elsewhere; the inner margin is provided with 

rather small, closely appressed teeth. The dorsal spine is broken in the type, 3 the length of 

the head in the co-type, the dorsal rays projecting well beyond it. The base of the adipose dorsal 

equals + the length of the head. The sexual orifice is very slightly nearer base of inner ventral 

rays than front of anal. In the (male) type, the ventrals fail to reach front of anal by 4 their 

length; in the female specimen they slightly overlap it. 

Light grayish brown above, with greenish and bluish reflections; silvery below. Inner faces of 

paired fins uniformly black in type (male), the basal half only blackish in the female. Anterior half 
of ventrals dusky. 
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47. Tachysurus emmelane (Gilbert. 

Priate VI, Fries. 11 and lla. 

Tachysurus emmelane GILBERT, JORDAN & EVERMANN, 1898, p. 2785. 

Head 32 in length (4,'; in total); depth 5 (6 intotal). A. 27 (3+24). Eye 7 in head, 
24 in its distance from tip of snout, 4 in postorbital part of head, 3# in interorbital width, 24 in frontal 

width opposite middle of eyes. Mouth of moderate width, gently convex, the distance between its 

angles (measured internally) 24 in head. 

Teeth in premaxillary and front of mandible finely villiform; posterior mandibular teeth 

stronger than those in front, bluntly conic, not, however, coarsely granular, as are the posterior man- 

dibular teeth in 7. furthi?, 7. melanopus, and 7. Lireopus. Mandibular bands with a wide interspace 

mesially, each widest near symphysis, rapidly tapering laterally, and extending beyond angle of mouth. 

The width of the bands is less than in related species, 4 eye at their widest point. The length 

of one of the mandibular bands is slightly greater (145) than length of eye. Premaxillary band very 

short, its length but 4 greater than that of one of the mandibular bands, extending on each side 

less than 4 distance from median line to angle of mouth; width of band } its length. Palatine teeth 

granular, in small oblanceolate patches, which taper to a point laterally, and are widely separated 

on median line, the patches agreeing in size and shape with those in 7: /vopus. 

Head depressed, tapering, and at the same time narrowing anteriorly, as in other species of 

Tachysurus; profile rising in a uniform, gently convex curve to occiput, where it becomes concave, 

owing to the more rapidly ascending outline of the occipital process. Eye low, but little above angle 

of mouth, the interorbital space decidedly convex. Barbels slender, the maxillary barbels reaching 

edge of gillmembrane in front of pectoral spine, the outer mental barbels extending beyond gill- 

membrane, 14 in head; the inner not to edge of membrane. Gill-membrane widely attached to 

isthmus, without free edge. 
Occipital region with very fine granulations, those on middle of occiput forming parallel series 

along the fontanel groove, those on median portion of occipital process in series which diverge back- 

ward from the median line. The sculptured area extends forward to a vertical which traverses the 

cheek at a distance of its own diameter behind the eye; anterior edge of granulated area equidistant 

between the tip of snout and front of predorsal plate. Fontanel produced backward as a deep, narrow 

groove, which fails to reach base of occipital process by a distance equaling half the length of the 

process on the median line. The groove widens but little anteriorly; an area behind and on each side 

of the groove with parallel series of granulations, and marked off from the rest of the head by a 

shallow trench. Base of occipital process similarly indicated by a transverse indented line; occipital 

process not keeled, very wide at base, becoming abruptly very narrow behind, its posterior third 

having parallel margins and being as wide as long, the lateral margins therefore deeply concave; width 

of process at base equaling its length on median line plus that of predorsal plate, its hinder edge deeply 

incised to receive the anterior rounded wedge-shaped process of the predorsal plate. The latter is finely 

granulated anteriorly, the lateral wings concealed under the smooth skin. A narrow groove as long as 

eye occupies the anterior end of the fontanel. Opercle without radiating ridges. A short, slit-like 

axillary pore present. Humeral process short, the exposed portion not broadly triangular, the surface 

smooth, or indistinctly rough. Gill-rakers 64-13, of moderate length and thickness, the longest below 

the angle, 2 diameter of eye. 

Dorsal spine with a series of obtuse granulations in front and very weak retrorse serrze behind, 

its length to tip of calcified portion 12 in head; longest soft ray 1% in head. Adipose dorsal not 

adnate, its anterior insertion about over middle of anal; base of adipose dorsal much greater than 

its height, less than base of first dorsal; distance between dorsals equal to length of head. Pectoral 

spine strong, ridged and granulated in front, the hinder edge with very strong serra; length of 
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spine 13 in head, the fin projecting beyond tip of spine and reaching 2 distance from axil to base of 

ventrals. Ventrals reaching to or nearly to origin of anal. Vent midway between base of ventrals 

and front of anal. Base of anal equaling length of pectoral spine, its margin gently concave, the 

longest ray 23 in head. Caudal with pointed lobes, the lower longest in the type, 12 in head. 
9 Color dark steel blue or brownish above, becoming bright silvery below; posterior 2 of anal 

white, the anterior portion black with a narrow white edge; pectorals and ventrals with anterior 

(outer) face white or slightly dusky; pectorals with inner face of upper rays black; a black blotch 

covers all of inner face of ventrals except terminal half of inner rays; barbels blackish. 

Closely related to 7: melanopus and 7. multiradiatus, differing from the former in the longer 

anal fin, from the latter in the black markings on lower fins. 

The description of the type of 7. multiradiatus (Bagrus? arioides) Kner & 
Steindachner (1864, p. 47), indicates a species with much rougher sculpturing of the 
head, a longer fontanel groove, narrower occipital process, and more anteriorly 

inserted adipose dorsal. 

The type is a single specimen, 280 mm. long, from Panama. 

48. Tachysurus furthii (Steindachner). 

Abundant, eighteen specimens preserved. Our specimens exhibit some 

variation in the size of the granulations on top of head, also in the extent of the 
granulated area, which sometimes extends as far forward on the ridges as the posterior 
border of the eye. The groove extending backwards from fontanel is variously 
developed. An occasional specimen shows no trace of the groove; others have it 

developed for half the distance to the occipital process; in most cases it nearly 
reaches the base of the latter. In the interorbital region, the fontanel depression 

contains no definite groove, but at the anterior end of the depression, a short oval 

detached portion of such groove is always present. 

The interspace between dorsals is found to be 55 to 4 in the length, not “3 to 
534” as given by Eigenmann. The species stands alone in the delicate, easily 
ruptured skin, and the very light blue color of its upper parts. 

49. Tachysurus evermanni sp. noy. 

Pruate V, Fie. 10. 

Type, 252 mm.; Panama Bay; C. H. Gilbert and party, collectors; No. 6706, 

Ichthyological Collections, L. 8. Jr. U. 

Very close to 7. furthii, from which it differs in the subequal jaws (the upper 
much protruding in furthii), the thick, gently rounded snout (thin and subtruneate 
in furthii), the shorter barbels, the coarser granulations on head, the absence of a 

depressed linear pit at anterior end of fontanel depression (this always present in 

Surthii, representing a detached anterior portion of a fontanel groove), and the much 

wider union of gill-membranes with the isthmus. 
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Head 3§ in the length; depth 44; tip of snout to front of dorsal 24; distance between dorsals 

33; distance from base of inner ventral ray to front of anal 6%. Eye 4 in interocular, 8 in head; 

greatest width of head 12 in its length; length of snout 2;%; width of mouth 23; distance between 

anterior nostrils 63 (5% in fwthi?); pectoral spine equaling length of head behind front of pupil; dorsal 

spine equaling length of head behind posterior margin of pupil; base of adipose fin equaling base of 

dorsal behind the spine. 
The snout is convexly rounded anteriorly, less depressed than in farthi?. The maxillary 

barbel barely reaches gill-opening, when laid horizontally backward; the outer mental barbels reach 

margin of gill-membrane on under side of head. 

The palatine patches of teeth are narrowly elliptical, their length 14 times the diameter of the 

orbit; they are narrowly separated in front, the interspace $ diameter of pupil; the inner mandibular 

teeth next the symphysis are coarsely granular, like the palatine teeth. 

Gill-membranes broadly united to the isthmus, without free fold, the width of the complete 

union with the isthmus more than twice the diameter of the eye (much narrower, less than diameter of 

eye in furthiz). Gill-rakers rather strong, 5+ 9, the longest } the diameter of the eye. 

Top of head much more coarsely granulated than in fwrthii; the groove is confined to the 

granulated area, terminating at a point 3 diameter of pupil in front of the base of the occipital process. 

Anteriorly, the fontanel depression is evident, but contains no definite groove at any point. The occipital 

process is very broad, wider at base than long, much shorter than in /wrthiz, the median portion not 

elevated as in the latter; a raised line representing an obsolescent keel is present on the median line of 

the anterior two-thirds. The predorsal plate is narrow, sculptured like the occiput on its anterior 

transverse portion only. 
The dorsal and pectoral spines are slender, rugose anteriorly, but without teeth except near 

the tips; the teeth on the posterior margin of the dorsal spine are scarcely visible, being smaller than 

in furthiz; the inner pectoral teeth are stronger and less numerous than in fthzz. The type isa male, 

with the ventral fins failing to reach the front of the anal by half their length. The vent is midway 

between ventrals and front of anal. The pectoral pore is small, slit-like. 

The skin is thicker and less delicate than in fwrthz?, and the color is darker, the upper parts 

dark brownish, with obscure bluish reflections. Barbels all more or less dusky. 

50. Tachysurus multiradiatus ((Giinther). 

Not seen by us. The type specimen was recorded by Kner & Steindachner, 
1864, p. 227, as Bagrus ? arioides, from the Rio Bayano near Panama. A second 

specimen has now been listed by Boulenger, 1891, p. 2, from Rio Cianati, Darien. 

51. Cathorops hypophthalmus (Steindachner). 

Known only from the types, and from two specimens secured by Gilbert in 

1881; all from Panama. 

52. Cathorops gulosus (Vigenmann & Kigenmann). 

Two specimens were secured, 230 and 245 mm. long. None others are 

known save the types, from Panama, which are in the Museum of Comparative 

Zoology. 
Our specimens agree for the most part with Eigenmann’s description. The 

following details may be placed on record: 
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Head 33 or 34 in length; distance from tip of snout to origin of dorsal, 2$; distance between 

dorsals 33 or 33. Interocular space 2 in head; width of mouth, measured at outer angle of lips, 24 or 

22; length of dorsal spine 1} to 14 in head; upper caudal lobe 14; longest anal ray 2}; ventrals 2 or 

21. The retrorse teeth on inner border of dorsal and pectoral spines are minute, irregular, crowded. 

The maxillary barbels extend to distal fourth of pectoral spine; outer mental barbels to its middle, 

inner mental barbels to its base. The fontanel groove fails to reach the base of the occipital process by # 
the diameter of the eye. The palatine patches of granular teeth are wider than figured by Eigenmann, 

the two separated by a distanee equal to or slightly in excess of the diameter of the eye. The patches 
vary in size and shape in the two specimens, and on opposite sides of the same individual. In one 

specimen are two detached teeth laterally on the head of the vomer, on one side only; none in the 

other specimen. 

In addition to the other characters already noted, Cathorops differs from 
TVachysurus in the absence of the patch of coarsely granular teeth along the inner 
border of the symphysial portion of the mandibular band. 

Family SYMBRANCHIDE. 

53. Symbranchus marmoratus Bloch. 

Abundant in a fresh-water pond at Miraflores, where it is trapped for food. 

As none could be taken with the seine, it seems probable that the species burrows in 

the mud. The few specimens secured were all brownish, variously marbled with 

yellowish. 

Family LEPTOCEPHALID. 

54. Congrellus gilberti Douglass-Ogilby. 

Congrellus gilberti DOUGLASS-OGILBY, 1898, p. 288. 

Ophisoma (?) balearicum GILBERT, 18914, p. 349. 

Dredged by the “Albatross,” Station 2797, Panama Bay, 33 fathoms; recorded 

by Gilbert as Ophisoma (?) balearicum. The species is based exclusively on Gilbert’s 
description above cited. The type specimens are deposited in the United States 

National Museum. 

55. Congrellus nitens (Jordan & Bollman). 

One specimen dredged by the “Albatross” in Panama Bay, Station 2799, 

293 fathoms (Gilbert, 1890, p. 450). 

56. Congrellus proriger (Gilbert). 

A co-type of this species was dredged by the “Albatross” in Panama Bay, 

Station 2799, 293 fathoms (Gilbert, 1891 a, p. 35). 
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Family MURA NESOCID A8. 

57. Murenesox coniceps Jordan & Gilbert. 

SAFIRO. 

The most abundant eel at Panama, where it appears in the market nearly 

every day. The relations of the species to its Atlantic representative J/. savanna are 

much in need of elucidation. 

58. Neoconger vermiformis (ilbert. 

“Albatross,” Station 2799, Panama Bay, 295 fathoms (Gilbert, 1890 0, p. 450). 

Family MYRID.. 

59. Myrophis vafer Jordan & Gilbert. 

Numerous in rock-pools, from which several specimens were obtained, larger 

than any before recorded. The teeth are ina moderate band in upper jaw, narrowing 

backward, and widening rapidly in front, where it becomes confluent with the patch 

at anterior end of vomerine series. Behind this, the vomerine teeth are in a single 

series, which is continued backward to behind angle of mouth. Mandibular teeth in 

a single series laterally, widening into a band at symphysis. In J. punctatus all the 

bands of teeth are wider, and those of vomer and mandible are in more than one series. 

Table of Measurements in Millimeters. 
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Family OPHICHTH YID. 

60. Myrichthys tigrinus Girard. 

Ophisurus xysturus JORDAN & GILBERT, 1881 ¢, p. 346. 

Numerous specimens were obtained from tide-pools on the reef. They answer 

Girard’s description of the type, and also the type deseription of O. xysturus. The 

number of rows of teeth on sides of mandible varies from two to four, younger speci- 

* Tail in this specimen evidently injured, though surrounded by the fin. 
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mens having frequently the lower number. The head varies in length, being 
contained 33 to 44 times in the trunk. There are but two conspicuous series of 
roundish spots on either side of the back, a third series of much smaller spots being 

only occasionally present along base of anal fin. The spots on head vary greatly 
in size, number and position. No arrangement can be assigned to these as normal 

for the species. 

61. Pisoodonophis daspilotus (Gilbert. 

Pirate VII, Fie. 12. 

Pisoodonophis daspilotus GILBERT (JORDAN & EVERMANN, 1898, p. 2803). 

Brownish above, gray below, the head and body usually thickly covered with black spots 

smaller than the eye; these are smaller and more numerous on the head, fewer and fainter on the lighter 

inferior surface, and become indistinct or entirely disappear on the terminal portion of tail. In one 

specimen the head and trunk are spotted and the entire tail unicolor. In another no spots are present, 

the upper parts being a uniform dark brown, the under parts lighter brown, a few dark freckles only 

being present on sides of head. In all specimens the snout and lower jaw are blackish. 

The anus is near the middle of the total length, sometimes nearer the tip of snout, sometimes 

nearer tip of tail. The cheeks are not greatly swollen. The gape extends behind the eye, its length, 

measured from tip of lower jaw to angle of mouth, being contained 43 to 42in head. The snout pro- 

jects beyond the lower jaw for a distance about equaling diameter of orbit. Eye 2 to 24 in snout, 

12 to 24 in interorbital width. Tubes of anterior nostrils about $ diameter of eye, directed downward 

near tip of snout. Posterior nostrils under front of eye, concealed in the upper lip as usual. 

Teeth all bluntly conic, in rather wide bands on jaws and vomer; they are usually not disposed 

in regular series within the bands, but each band has about the width of four series, and these are 

sometimes distinguishable. The mandibular teeth become larger on approaching the symphysis, those 

at point of mandible and those on head of vomer being much the largest teeth present. The patch on 

shaft of vomer tapers backward to a point considerably behind angle of mouth. 

Origin of dorsal entirely behind tip of pectorals, its distance from snout 4 to + greater than 

length of the head. The tip of the tail is compressed, acute, horny, used for defense. Pectoral very 

short, from a wide base which slightly exceeds length of gill-slit. The fin rapidly narrows downward, 

the longest portion contained 12 to 14 times in length of head. The width of gill-slit is about + head. 

Table of Measurements in Millimeters. 
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Four specimens were secured, three obtained in brackish water at the mouth 

of a small stream which empties into Panama Bay, the fourth in a fresh-water pond at 

Miraflores. There is some reason to suppose that they burrow in the mud. 

62. Ophichthus triserialis (Kaup). 

No Panama record is known to the writers. The species is abundant on 
the Mexican coast, and has been recorded from the Galapagos Islands (GriBERt, 
18900, p. 450). 

63. Ophichthus zophochir Jordan & Gilbert. 

This species has been heretofore known only from the Mexican coast (Guay- 
mas, Mazatlan, Acapulco). A single specimen was taken in a rock-pool at Panama. 

As in the type, the teeth are acute, biserial on all the bones. The color is as described, 
except that the dorsal is not definitely black-edged. The anal is conspicuously 
edged with black, the pectoral largely blackish. Pores on head black-edged. — 

Table of Measurements in Millimeters. 
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Family MURANID. 

64. Rabula panamensis (Steindachner). 

Recorded from Panama by Steindachner, and by Boulenger (1899, p. 2), as 

Murena panamensis; not seen by the writers. 

65. Lycodontis verrilli (Jordan & Gilbert). 

Only the type specimen known; collected by Prof. F. H. Bradley at Panama 

in 1866; now in the museum of Comparative Zoology. 

66. Lycodontis dovii (Giinther). 

A single specimen 753 mm. long was taken in a tide-pool on the reef at 
Panama. 

The color is dark chestnut-brown, uniform on head, body and fins, except 

that the belly and under side of head are lighter. The spots are numerous, round, 

varying in size, but all of them small, the largest smaller than pupil; they were all 

very light yellow in life, and are not definitely ocellated, the ground-color being 

slightly darker around them. ‘The larger spots are on the dorsal portions, with occa- 
(6) October 6, 1903, 
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sional finer ones intermingled; those on ventral surface minute. Fins colored like 
the body, the spots of the same size and character. On the head the spots become 
less numerous, the anterior third of its length plain. 

Teeth everywhere in single series, the lateral teeth small, those anteriorly in 

both maxillary and mandible much enlarged. Shaft of vomer with a very inconspic- 
uous series of teeth, beginning opposite middle of eye, preceded after an interval by 
three very large depressible canines, the largest teeth present. A series of five 
black-edged pores along each half of upper and lower jaw, the two largest on upper 

jaw between front of eye and anterior nostril tube. 

Table of Measurements in Millimeters. 

Total length Head and trunk. Head. Gape Suout, Depth at anus. Distance from origin 
of dorsal to snout 

Tail, 
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67. Murena clepsydra Gilbert. 

Prate VII, Fie. 13. 

Murena clepsydra GILBERT (JORDAN & EVERMANN, 1898, p. 2805). 

Murena melanotis GUNTHER, Cat. Fish., Vol. VIII, p. 98 (in part); here belong all other records 

of JZ. melanotis from the Pacific. 

Closely related to JZ tnsularum and M. argus, from the tropical Pacific, but differing from 

both in color. : 

Nostrils tubular, of almost equal length. Mouth closing completely, the teeth entirely con- 

cealed by the lips. Gape straight, horizontal, extending to well behind the eyes, 24 to 22 in head. 

Teeth in jaws large, compressed and wide at base, tapering uniformly to an acute point, 

directed backward, close set, everywhere uniserial; those in sides of mandible noticeably smaller than 

those of upper jaw, the teeth in both jaws increasing in size anteriorly. As many as 18 or 20 teeth 

may be present in the half of either jaw, but many of them are usually wanting, leaving gaps in the 

series. A single row of small teeth on shaft of vomer, beginning opposite front of eye. Head of 

vomer with two long canines, larger than any of the other teeth, one or both of these usually wanting 

in larger specimens, having apparently fallen out. 

Head 2 (144 to 2/5) in trunk; head and trunk 14 to 14 in tail; depth at anus approximately 

half length of head. Eye small, its diameter contained 12 to 16 times in head; snout 5 to 54. Dorsal 

beginning on the head, its distance from snout 14 to 14 in head. 

Color dark brown, lighter on belly, dull whitish on under side of head. Head, body and fins 

closely covered with white spots, those on posterior parts larger, with some smaller ones intermingled, 

the larger spots with a more or less evident central constriction which makes them hourglass-shaped. 

Toward the head, the spots become very small and crowded, not more than half as large as pupil. 

Fins indistinctly light margined. A large elliptical jet-black blotch surrounds the gill slit, distinctly 

margined by a series of confluent white spots. The longitudinal diameter of the blotch is contained 5 

to 54 times in the length of the head. Angle of mouth witha small black blotch, often obscure, pre- 

ceded by a pale spot on mandible. The throat is marked with a number of parallel lengthwise folds, 

the bottom of each fold with a dark line. 
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Table of Measurements in Millimeters of Five Specimens: 
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This species is abundant at Panama, where it is frequently brought to market. 

About 25 specimens were seen during the visit of the expedition, all essentially alike 
in coloration. The type is 397 mm. long (see table of measurements), and has the 
spots on body less numerous than in larger specimens. 

68. Murena lentiginosa Jenyns. 

Originally described from the Galapagos Islands, this species seems much 
more abundant in Mexico, toward the northern limits of its range. No specimens 
were seen by the authors, the single Panama record being by Rowell (Jorpan & 

GrBeErt, 1882 /, p. 381). 

family ELOPID A. 

69. Elops saurus Linnwus. 

This species was occasionally seen, but was not abundant. 

Family ALBULID. 

70. Albula vulpes (Linneus). 

Not abundant. A few specimens only were seen in the market. 

Family CLUPEID. 

71. Sardinella stolifera (Jordan & Gilbert). 

The species is apparently not abundant at Panama, as but two or three small 
specimens were seen. It is now known to extend as far south as Guayaquil 

(BoutEenceEr, 1898-9, Vol. XIV, p.1). 
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72. Opisthonema libertate (Gunther). 

Abundant; several specimens preserved averaging about 25 em. long. Young 

specimens were also seen at Acapulco. 

This species differs from QO. oglinum in coloration, in the shorter dorsal and 
anal fins (the latter containing 20 or 21 rays), and in the more numerous gill-rakers. 
The alleged differences in length of head are not reliable, both species varying greatly 

in this respect and no average difference being evident. 
Six specimens of 0. libertate give the following measurements:— 

Head in length. Depth in length. 

2 
33 25 
35 23 

22 
4 37 

1 
450 3 

1 1 
45 370 

2 9 
47 270 

In addition to the details of coloration already reported there is frequently 
present a series of small, round, evenly-spaced dark spots, behind the humeral spot, 
along the line separating the blue of the back from the silvery of the sides. Scutes 
18+14 or 15. 

73. Ilisha furthi (Steindachner). 

Pellona furtht STEYNDACHNER, 18754, p. 14. 

Pellona panamensis STEINDACHNER, l. c. p. 14. 

A very abundant food-fish at Panama, but of inferior quality. The species is 
extremely variable in shape, but the deepest forms with strongly arched ventral out- 

line (/. furthi) grade imperceptibly into the more slender forms with weak ventral cury- 

ature (/. panamensis). Noother characters are correlated with this difference in ventral 

curvature, and it appears certain that but a single species is represented. The deeper 
specimens are constantly the smaller ones, so far as indicated by the material at hand. 

The eye is therefore proportionately larger, and the snout (measured into the eye) 

apparently shorter than in the larger, slenderer individuals. In none of the 

specimens do the first five to seven anal rays originate under the dorsal fin, as deserib- 
ed in /. furthi. In both deep and slender forms the first anal ray is approximately 

under the last of the dorsal. The front of the dorsal is constantly nearer the tip of 
snout than the base of the caudal, the difference varying from 3 to ? diameter of orbit. 

The following table of measurements exhibits the variation in depth of body, 
and in size of eye and snout. The length into which the depth of body is meas- 
ured, is taken from the tip of snout to base of caudal, excluding the projecting tip of 
lower jaw. Steindachner has apparently included the latter in his measurements. 
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74. Opisthopterus dovii (Giinther). 

This species is known only from Panama, where it occurs but rarely. Four 

specimens were seen, 18 to 20 cm. long; they agree well with Giinther’s diagnosis. 

Head 4% to 5 in length; depth 35 to 33. Eye 33 to 35 in head; maxillary 17% or 2. 
Pectorals long, pointed, 4 to 44 in length. Origin of dorsal nearer caudal than 
scapula by half length of head. A. 55, 59, 61, 62 in our specimens; D. 11, 12, 13, 

14. Scutes 27 or 28. Teeth in jaws strong, incurved, in a single series. 
Color light olivaceous above, bright silvery below angle of gill-opening. A 

faint bluish streak sometimes present along upper edge of silvery area. No dark 

humeral spot. A broad black vertebral band. End of snout and tip of lower jaw 
black. Fins translucent, with dark specks along the rays. 

75. Opisthopterus macrops (Gunther). 

Oceurring but rarely. Three specimens were obtained, each about 225 mm. 
fo) d 

long. 
The species is readily distinguished from QO. dovii by its much larger eye, 

more oblique mouth, strongly concave occipital profile, and deeper body with much 
stronger ventral curvature. The teeth are much smaller than in O. dovii, and there 
is a conspicuous humeral spot, lacking in the latter. In the specimens taken, the 

head is 4% or 4% in length, the depth 2% to 3. Eye 23 to 2} in head. Front of dorsal 

slightly nearer root of caudal than scapula, farther forward than in 0. dovii. Pec- 
toral 43 to 4% in length. Scutes 27. D. 15 or 14. A. 62. Coloration as in O. dovu, 

but with a large black humeral spot. 
Not heretofore reported since the discovery of the type at Panama by Capt. 

J. M. Dow. 

76. Odontognathus panamensis (Steindachner). 

Only the type specimen is known. 
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Family ENGRAULIDIDZ. 

77. Anchovia miarcha (Jordan & Gilbert). 

Collected by Prof. Frank H. Bradley in the Pearl Islands, Bay of Panama 
(Jorpan & GILBERT, 1882 n, p. 622); not seen by us. 

78. <Anchovia ischana (Jordan & (ilbert). 

Three specimens taken, the largest 63 mm. long. 

79. Anchovia curta (Jordan & Gilbert). 

Numerous specimens were taken. Some of these have the lateral streak 

“somewhat indistinct,” as given in the original description of the species, while others 

have the streak much better marked, with well-defined edges. It widens on the 
caudal peduncle and wholly disappears anteriorly. 

80. Anchovia opercularis (Jordan & Gilbert). 

A specimen of this species is recorded by Gilbert (18904, p. 449) from Al- 

batross Station 2802, Panama Bay, in 16 fathoms. 

81. Anchovia lucida Jordan & Gilbert. 

Five specimens were taken, the largest 57 mm. in total length. 
In the original description of this species the cheek is described as being over 

half the length of the head. This is evidently a mistake, and should probably read, 
cheek over half the post-orbital part of the head. This would agree with the speci- 

mens taken. 

82. Anchovia rastralis (Gilbert & Pierson). 

PiatEe VIII, Fic. 14. 

Stolephorus rastralis GILBERT & PIERSON (JoRDAN & EVERMANN, 1898, p. 2811). 

Head 3.16 (3.1 to 3.3); depth 3.8 (3.5 to 4.2); eye 3.4 in head (3.33 to 4). D. 14 (12 to 

15) A. 26 to 32. Length 5 to 8 cm. 

Body much compressed and deep; belly sharply keeled in front of ventrals; dorsal outline 
much less curved than ventral. |The lower profile rises very rapidly from a point opposite middle of 

pectorals to tip of snout, the shape of head thus closely resembling that of Cefengraulis. Maxillary 

reaching almost but not quite to gill-opening; snout high, compressed, its length 4 to 3 diameter of 

eye. Gill rakers averaging in larger examples 51+64, in smaller specimens 44+50; the largest about 

as long as eye. Insertion of dorsal fin variable, but never posterior to a point midway between base 
of caudal and middle of eye; pectoral fins reaching to or nearly to insertion of ventrals; the latter 
not to vent. 

Color olivaceous, the lower part of sides with violet reflections; sides of head silvery; a con- 
spicuous silvery lateral band, varying in width from about one and one-third times length of orbit in 
the largest examples to less than one-half the orbit in the smaller specimens. The band is widest before 
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dorsal, and tapers to half or less than half its greatest width on caudal peduncle, where it frequently 

disappears in the young. In larger specimens the ventral edge of this band is frequently ill-defined 

anteriorly. Top of head with widely spaced black specks. A dark vertebral streak, more or less of 

which often consists of two narrow lines. Tips of caudal lobes often blackish; fins otherwise unmarked. 

Differing from closely allied species in the following characters: From A. Zucida, in the much 

longer head, more compressed body, well defined lateral stripe, and smaller eye; from A. compressa, in 

the longer head and wider lateral band; from 4. panamensis and A. mundeola, in the much more numer- 

ous gill rakers, and the more anterior position of the dorsal relatively to the anal, the origin of the anal 

being under the middle of the dorsal, while in 4. paxamensis the ‘origin of the two fins lie in the 

same vertical. 

83. Anchovia naso (Gilbert & Pierson). 

Stolephorus naso GILBERT & PIERSON (JORDAN & EVERMANN, 1898, p. 2813). 

Head 3.3-3.5 in length; depth 4.7-5.8; eye 4.5-5 in head. Anal 22-24; dorsal 14 or 15; 

lateral line about 35. 

Dorsal and ventral outlines weakly arched; body slender, compressed, its greatest depth 1.5 in 

head; belly carinated in front of ventrals, and sometimes behind them in larger specimens. Head long 

and slender, its greatest width r.5 to 1.7 in its length, the lower profile much more oblique than the 

upper. Snout long, compressed, bluntly rounded, its length exceeding the small eye. Cheek with 

a very acute posterior angle. Opercle narrow, oblique. Maxillary rather bluntly pointed, failing to 

reach gill-opening by about one-half diameter of pupil. Teeth on the maxillary quite prominent and 

directed forward. Gill-rakers short, 17-+20 in number; the longest 14 in eye. Scales large, thin, 

deciduous, only a few scattering ones remaining on our specimens. Dorsal fin inserted midway between 

front or middle of orbit and base of median caudal rays. Origin of anal under or slightly behind 

middle of dorsal; length of anal base about equal to the distance from front of orbit to base of ventral 

fin. Pectorals not reaching ventrals, their length about one-half length of head. Length of ventrals 

equaling or slightly exceeding distance from tip of snout to middle of pupil. 

Color light olive, with the usual bright reflections; a large dark patch of brown dots on 

occiput; a double series of dots along median line posterior to dorsal, this absent in some specimens; 

large specimens with a bright well defined silvery streak, slightly narrowing anteriorly and on caudal 

peduncle, its greatest width about equaling diameter of eye. In the young, this band is fainter and 

narrower. A conspicuous series of black dots at base of anal. 

Characterized by the slender form, well defined silvery streak, sharply carinated breast, the 

small eye, and the very long, compressed, deep and rather bluntly rounded snout. Most closely 

resembling A. sfarks?, from which it differs in smaller eye, longer snout, and slightly longer anal. 

Length 40 to 52 mm. 

84. Anchovia starksi (Gilbert & Pierson). 

Stolephorus starksi GILBERT & PERSON (Jordan & Evermann, 1898, p. 2813). 

Head 3.3 to 3.6; depth 4.8 to 5.5 in length, 1.3 in head. Eye 3 to 3.5 in head. Dorsal 

15 or 16; anal 17 to 22; scales about 41. Vertebrae 40 (counted in one example only). 

Body long and slender, slightly deeper and more compressed than in A. zschanus, which much 

resembles this species. Dorsal outline very little arched; ventral outline nearly straight from gill open- 

ing to insertion of anal fin, the lower profile of head oblique, nearly straight. Belly compressed, 

keeled for anterior two-thirds of its length in front of base of ventrals. 

Head long and pointed, its width 14 times in its length. Maxillary abruptly widened opposite 

the mandibular joint, tapering posteriorly to a blunt point, which reaches almost to the gill-opening, its 

length equal to length of base of anal. Snout long, sharp, and projecting, abruptly compressed in its 
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terminal portion as seen from above, its length two-thirds diameter of orbit, or slightly more. Branch- 

iostegal membranes united at base for a very short distance. In four examples examined as to this 

point, the gill-rakers are as follows: 20+25, 23-+-24, 21-++23, 19+30; the longest contained 1} to 

1zineye. Scales large, thin, deciduous, a few only remaining on the specimens at hand. Origin of 

the dorsal fin equally distant from the base of the caudal fin and the tip of snout or front of eye. Anal 

inserted under beginning of posterior third of base of dorsal. Pectorals not reaching ventrals, the 

latter extending three-fifths distance to front of anal. 

Color light olive, with broad, well defined, lateral silvery streak of nearly uniform width, 

usually narrowing anteriorly and on middle of caudal peduncle, its width in our largest specimens five- 

sixths diameter of eye. The silvery streak has a slight golden tinge. | A narrow dark vertebral line, 

which widens on the nape. Occiput blackish. 

This species differs from A. cu/trata in its slenderer body, shorter snout, wider opercle 

and smaller teeth; the belly is also not sharply carinate, the dorsal is more anteriorly placed, 

the ventrals are farther back, and tbe silvery streak is wider anteriorly. It differs from A. delicatissima 

in its longer, slenderer head and body, smaller eye, longer, sharper snout, and much wider, better 

defined silvery streak. 

Length 4 to6 em. Named for Mr. Edwin Chapin Starks. 

85. Anchovia panamensis (Steindachner). 

This species was found to be rather common. 
Dr. Steindachner seems to have had both A. panamensis and A. mundeola, as 

his description covers both in many respects. His count of scales would apply 

better to A. mundeola than to A. panamensis, which has 38 to 41. The length of 
head, 4%, applies better to A. panamensis, that of A. mundeola being generally about 
4 in length of body. Otherwise there seem to be no differences. 

86. Anchovia mundeola (Gilbert & Pierson). 

Stolephorus mundeolus GILBERT & PIERSON (Jordan & Evermann, 1898, p. 2812). 

Head 4.15 (4 to 4.25); depth 3.77 (3.40 to 4.25); eye 3.44 in head (3.12 to 3.70). Dorsal 

13 or 14; anal 33 (33 to 35); scales 36 (36 to 39). Dorsal and ventral contours about equally and 

gradually rounded from the middle region of body to the tip of snout and base of caudal fin. Snout 

short, high, compressed, blunt at tip, its length 1 in eye. Eye very large. Maxillary broad, taper- 

ing to a sharp point which reaches margin of gill-opening. Gill-rakers 17-++21 to 22-24; the longest 

1} to 2ineye. Anterior insertion of dorsal fin varying from a point midway between base of caudal 

and middle of eye to a point midway between the caudal and tip of snout. In ten examples its inser- 

tion is before that of the anal. Anal fin long, averaging 33 rays; its origin beneath the anterior third 
of the dorsal; length of base shorter than in 4. panamensis, being 3s! in length, while in the latter 

its length is contained 24 in length. Pectorals long, reaching well beyond the insertion of the ventrals, 

equaling length of head behind front of pupil; a large axillary scale. Ventrals scarcely reaching vent. 

Color uniformly light olive with silvery reflections; a faint, narrow, silvery stripe, sometimes 

scarcely distinguishable. Sides of head plain silvery. Upper margin of orbital rim black. Dorsal 
region blackish. A faint, narrow, dark line on each side of the light mid-dorsal streak. Caudal 
slightly dusky. Fins otherwise unmarked. 

This species is closely allied to A. panamensis and A. compressa, but may be distin- 
guished from the former by its longer head, larger eye, greater depth, fewer scales along the lateral 
line, and its much shorter anal base; also by the much fainter lateral silvery stripe. The eye is con- 
tained 14 to 16 times in length, excluding the caudal; while in panamensis the length contains the eye 
16 to 20 times. 
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From 4. compressa it differs in the relative length of the head and maxillary. In 4. munde- 
ofa the maxillary is contained in the head 1} times (1.19 to 1.37); in compressa 14 times (1.30 to 

1.81). In mzndeola the head is contained 4.15 times in the length; in compressa 4.44 times. 

Since the publication of the above description, as cited, the material has 
been further studied by Chloe Lesley Starks, whose results we are permitted to 
incorporate below. 

Twenty-seven specimens were measured, ranging in size from 72 to 120 mm. in length. In 

A. panamensis the head measures .21 to .25 of the length exclusive of the caudal; in A. mundeola .24 

to .26. The depth of panamensis is .24 to .26; of mundeola .24 to .27. The size of the eye is the 

most striking difference between the two species, holding well from .053 to .06} in panamensis and 

from .07 to .074 in mzndeola. The maxillary measures about the same throughout (doubtless 

some tips are broken). In fanxamensis the snout measures about .o4 and in mundeola from .04 to 

.05. Gill-rakers and also the rays in the dorsal and anal fins number about the same in the two species. 

The length of anal base in panamensis seems generally longer, running from .35 to .39 of length, 

while in mzzdeo/a it runs from .33 to .36. The number of scales varies from 39 to 41 in panamenstis; 

from 36 to 39 in mundeola. 

The extremes of the two species differ greatly in appearance, and no difficulty 

is encountered in separating them; but a few specimens seem to come so nearly inter- 

mediate that it is difficult to know to which form to assign them. When collected 

the two species were easily separable on account of the faint, silvery, lateral stripe of 

mundeola, but since preservation it has so faded in both species that it cannot be 

considered. 

These two species may prove to be the same, but since A. mundeola has been 

described, it will be better to consider the two as distinct, until enough material can 

be obtained to settle the point beyond question. 

Measurements in Hundredths of Length to Base of Caudal. 
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Measurements in Hundredths of Length to Base of Caudal. 
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87. Anchovia spinifera (Cuvier & Valenciennes). 

PuaTteE VIII, Fie. 15. 

Two specimens were taken in shallow water by means of a cast-net. 

Head 4 in length; depth 4; dorsal 16; anal 38; scales 42. Form moderately slender, the 

dorsal outline ascending in nearly a straight line from snout to front of dorsal, where it reaches the 

greatest height; thence descending at about the same angle in a straight line to caudal peduncle; ventral 

outline evenly curved from tip of lower jaw to caudal peduncle. Abdomen somewhat compressed, 

not serrated. 

The head is rather long, and has a sharp conical snout. The upper posterior outline of the 
gill-opening is very oblique. A line drawn from snout to angle of opercle would nearly parallel the 
oblique maxillary. The subopercle projects beyond the opercle ina triangular process. The eye is 
placed within the first two-fifths of the head. The maxillary is slender, and not angulated on its upper 
outline towards its posterior end. It is widest near angle of mouth, and ends ina rather sharp point 
near lower edge of gill-opening. The teeth are small but sharp. The gill-rakers are slightly shorter 
than the orbit; about 15+-17 in number. 

The origin of the anal is about under the middle of dorsal. The pectorals extend to or 
slightly past the middle of the outer ventral rays. 
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Owing to the action of formalin, these specimens have little of their original 

eolor left. Where scales remain, the lower parts of the sides are bright silvery, 

rather abruptly shaded to olive above. Apparently no lateral stripe was present. 

The caudal and the first rays of dorsal are tipped with black. In life, the caudal and 

dorsal were otherwise bright yellow. 

Measurements in Hundredths of Length to Base of Caudal. 
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88. Anchovia macrolepidota (Kner & Steindachner). 

Very abundant, reaching a large size and used for bait. The body is closely 8 8 J 
compressed, and very minute teeth persist in the maxillaries even in adults. 

89. Cetengraulis mysticetus Gunther. 

Abundant; often used as bait in hand-line fishing. It reaches a length of 

20 em. Our specimens have been compared with C. edentulus from Jamaica, and 

are found to differ from this closely related Atlantic representative in the slightly 

longer head, slenderer body and caudal peduncle, smaller eye, and shorter anal fin. 
The anal has an average of but one less ray, instead of three less, as given by Jordan 

& Evermann, 1896, p. 450. 

In the original description, the gill-rakers on the lower part of arch are said 

to number 42. Dr. Boulenger has kindly reéxamined for us the three types in the 
British Museum, and finds in each from 55 to 60 gill-rakers. The number in the 

specimens at hand ranges from 53 to 66. In these specimens, the pectorals usually 
do not reach the ventrals, either terminating some distance from them, or rarely 

approximating them. 
The color in life is light olivaceous or olive-green above, passing into 

the bright silvery of sides and lower parts. No lateral stripe. Caudal margined 

with dusky. 
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Measurements in Hundredths of Length without Caudal. 

Speciesijrscc2 ce. cesses | CETENGRAULIS MYSTICETUS CETENGRAULIS EDENTULUS 
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go. Cetengraulis engymen Gilbert & Pierson. 

Cetengraulis engymen GILBERT & PIERSON (Jordan and Evermann, 1898, p. 2815). 

This species differs from C. mysticefus in the much narrower union of the gill membranes, the 

less numerous gill-rakers, and in the longer snout. Head 3 to 3.3 in length; depth 4 to 4.9; eye 4 in 

head; dorsal 14 or 15; anal 20 to 23; vertebrae 41. Body compressed, fusiform, not so deep as in 

mysticetus or edentulus. The dorsal and ventral outlines are about equally and regularly curved in the 

larger specimens; in the smaller specimens the ventral contour is more nearly straight. Belly trenchant, 

but not carinate nor serrate; caudal peduncle moderate, its depth being contained 1.5 times in its 

length. Head similar to mystécetus; the snout longer, contained 5.5 to 7 times in head, 1} times in 

eye (the snout is contained 8 to g times in head, in »yst7cetus). Both jaws bear minute teeth, those on 

the maxillary largest. Branchiostegal membranes united for only % to 3 of the distance between tip 

of mandible and mandibular articulation; wholly free from the isthmus. Tip of mandible directly 

beneath the anterior border of orbit. Gill-rakers long, nine-tenths diameter of eye, 20 to 30 on the 

upper limb, 25 to 30 on the lower limb; in five examples as follows, 25-30, 27-+25, 30-26, 25-30, 

23-+29 to 20425. 

The origin of the dorsal is midway between base of median caudal rays and a point varying 

between front and middle of the eye. Insertion of anal below the posterior fourth or third of the dorsal, 

its length equaling the distance from the posterior border of the eye to insertion of pectoral. The 

pectoral is short, 24 to 24 in head, failing to reach the insertion of the ventrals by half or nearly half 

its length. Caudal deeply forked, its median rays 24 to 3 times in head. 

Color uniformly silvery, with a distinct, well defined lateral silvery band, extending from upper 

angle of gill-opening to base of caudal; its greatest width equals the diameter of orbit, becoming 
narrower on caudal peduncle. 

Length 38 to 57 mm. 
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gi. Lycengraulis poeyi (Aner & Steindachner). 

Seven specimens were taken, the largest 198 mm. in total length. 
In some of the specimens the pectorals scarcely reach to the base of the 

ventrals, while in others they reach a very little past this point. The gill-rakers 

become shorter and somewhat thicker with age. 
We have compared these specimens with a single specimen of LZ. grossidens 

from Pernambuco, Brazil. The latter specimen seems to differ from ZL. poeyt in 

having a slightly longer maxillary, a greater distance separating the tip of snout 
from lower angle of cheek, and in the slightly larger teeth, which are more uneven 

and more widely spaced. 

Measurements in Hundredths of Length without Caudal. 
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Family SYNODONTIDZ. 

92. Synodus evermanni Jordan & Bollman. 

Dredged by the “Albatross” in Panama Bay, at Stations 2795 and 2797, 33 

fathoms; not seen by us. The species is also known from “Albatross” Stations 2831, 

3043, 3044, off the coast of Lower California, in depths of 12 to 74 fathoms; and 

Station 2998, Gulf of California, 40 fathoms. 
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93. Synodus scituliceps Jordan & Gilbert. 

Synodus jenkinsi JORDAN & BOLLMAN, 1889, p. 153. 

Two specimens seen, one of which is 40 em. long, and is preserved. The 
head is remarkably long, 35 in length. Five rows of scales between lateral line and 

median series before dorsal; seven rows between lateral line and median series before 
anus; sixty scales in lateral line; six rows on cheeks. These characters would range 

the specimen under the nominal species S. jenkinsi, which we are unable, however, 
to distinguish from S. scituliceps. Specimens from Mazatlan with short head (typical 
S. scituliceps) have five or six rows of scales on the cheeks (never four as originally 
described), and have the anterior dorsal rays reaching or not reaching tip of posterior 

ray when depressed. In these, the head varies from 32 to 44 in length, no specimen 

before us having the head as small as described for the type of S. scituliceps (42). 
The species was also seen at Acapuleo (Dee. 20), several specimens being 

observed lying on the sandy bottom near the wharf. They lie rigidly in a straight 
line, and their colors harmonize so well with that of the sand that they are detected 

with difficulty. One specimen, on coming to rest after swimming a short distance, 
disappeared in the sand, leaving only the tip of the snout exposed. It did not enter 
head first, but settled into the sand with its whole length at once, apparently throwing 

up the sand by motions of its pectoral and ventral fins. 

Family PQ@ACILITID. 

94. Pecilia elongata Ginther. 

Very abundant in the brackish sloughs about Panama. We found it also in 
the market, where numerous specimens were taken from 5 to 18 em. in length. 

These are all females, no males being seen. All of the specimens examined have 
young in the oviduct, about 18 mm. in length, apparently about ready to be set free. 
They have four or five narrow, distinct eross-bars on the body. The scale-pouches 

have also a narrow, dark border, which shows through the scales as in the adult. 

We here supplement the original description, from specimens 10 to 18 em. in 

length. Head 3% to 4% in length; depth 3: to4. Eye 3} to 4% in head, slightly less 
than half the interorbital width in the larger specimens, slightly more than half in 
specimens 10 em. long. Interorbital width half head. Height of caudal peduncle 

1; to 12 in head, diminishing in height but slightly (sometimes not at all) from dorsal 
to caudal base. Seales in six specimens 30, in six specimens 31, in four specimens 
32. Nine specimens have 10 dorsal rays, two have 9; eight specimens have 9 anal 

rays, four have 8. 

After removing and drying the jaws, a narrow band of very fine villiform 
teeth, behind the dark-tipped slender outer teeth of each jaw, may be seen by the aid 
of a lens. 
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95. Pecilia boucardii Sfeindachner. 

Very abundant in fresh and brackish water. Found in every pond and 
stream in the savannah about Panama. They agree very well with Dr. Steindach- 
ner’s description of the typical specimens, which were taken about Colon. 

The black spots on the caudal are quite variable in size. In most specimens 
the caudal fin and even the posterior part of the caudal peduncle, is profusely covered 
with rather large black spots. There are elongate or elliptical spots between the rays, 
and smaller indistinct spots are on the rays. In a few specimens the spots are small 

and diffused, those on the rays being most persistent. The young, 25 to 40 mm. 
long, have only small indistinct spots. 

96. Anableps dowei (ill. 
Not seen by us. 
The types of the species have been ascribed to Panama, this locality being based 

on the following ambiguous statement by Gill (1861 a, p. 3): “There has recently 
been sent to the Smithsonian Institution from Panama, by Captain J. M. Dow, a new 
species of the genus Anadleps.” While this specimen was sent from Panama, it was 
apparently not captured at that point, as witness the following statement published 
by Dow (1861, p. 80): “Some time since, while in the bay of La Union, State of 

San Salvador, I caught . . . a couple of what I supposed was Anableps tetroph- 
thalmus; but upon sending them to my friend, Professor Baird, of the Smithsonian 

Institution at Washington, was somewhat surprised and gratified to hear that they 

were of an entirely new species . . . A. dowii.” On a subsequent trip, Dow 
obtained (1. ¢.) from the same locality several specimens, which were likewise sent to 
the Smithsonian Institution (see Jordan and Gilbert, 18827, p. 573). Others are 

recorded by Giinther (1866 a, p. 338) from Chiapam and Guatemala, and still others 

(Giinther, 18645, p. 27) are said to have been collected by Captain Dow on the 
“Pacific Coast of Panama.” 

There seems to be no warrant for changing the spelling of the specific name, 

as has been done, to dowi, dowii or dovii. It appears as dowei in three places in the 
original description, a fact which sufficiently indicates the deliberate intention of the 

author concerning it. 

Family ESOCID 2. 

g7. Tylosurus scapularis Jordan & Gilbert. 

Several specimens seined in fresh water at Miraflores. Four specimens pre- 

served, the largest 41 cm. in length, the others 23. 

In these specimens the caudal peduncle is not compressed, as described for 

the type, but is about as wide as deep. The body is somewhat depressed, especiaily 

in the ventral region. The description of the type states that the eye “is contained 

8 or 9 times in the length of the upper jaw” (this agrees with our specimens), “and 
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35 times in rest of head.” This last doubtless should read postorbital part of head. 
The eye in our specimen is contained 43 to nearly 5 times in head without upper 

jaw. The description states that the anterior dorsal rays are “as long as from eye 

to edge of opercle.” This should read to edge of preopercle or to anterior edge 
of opercle. 

The lateral band tapers to a point at each end. It is nearly confined to the 
posterior third of the body, and does not reach to the caudal rays. In the large speci- 

men it is dusky silvery and has ill-defined edges, while in the small ones it is well 
defined and bright silvery. It is bordered above witha dark streak, very conspicuous 
in the younger specimens, but diffused and only slightly darker than the body in the 
large specimen. 

98. Tylosurus stolzmanni (Steindachner). 

Two specimens were taken, 51 and 62 cm. in entire length. Besides these we 
have in the Museum of Stanford University a specimen from Mazatlan of about the 
size of our smaller specimen. These are larger than the type (477 mm. in length), 

from the description of which they differ in some minor respects. 
In our specimens the body is as broad as high at the region of the ventrals. 

The interorbital space is a little wider than diameter of eye, which is contained 12 
times in length of head. The anal base is a little longer than the dorsal base. The 
insertion of the ventrals is nearer the caudal base than the posterior border of the 

eye by from 1 (in the larger specimen) to 5 times the diameter of the eye. 
This is probably the species recorded by Boulenger (1899, p. 2) from the Gulf 

of Panama, under the name Lelone truncata. 

99. Tylosurus fodiator Jordan & Gilbert. 

Not uncommon at Panama. Like other gars, it is called Aguja by the native 

fishermen. 

100. Tylosurus pacificus (Steindachner'). 

Three specimens were collected, which agree very well with the description 
of the type. 

Family HEMIRHAMPHID. 

101. Hyporhamphus unifasciatus (Ranzani). 

Two specimens collected at Panama by Captain J. M. Dow have been identified 
by Jordan and Gilbert (1882i, p. 373) with the short-nosed half-beak, H. poeyi 

(= H. unifasciatus). The species is also recorded from Panama by Jordan & 
Sollman (1889, p. 180). 
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102. Hyporhamphus roberti (Cuvier & Valenciennes). 

é One small specimen taken, about 15 em. in length. 

103. Hemirhamphus saltator sp. nov. 

Puate IX, Fie. 16. 

Hemirhamphus balao JORDAN, 1885, p. 370 (Panama); not of Le Sueur. 

Head from tip of upper jaw, 44 in length from the same point to base of caudal; depth 64 to 
6;%- Dorsal 13 or 14; anal 11 or 12; scales 53 or 54. 

Body compressed, the sides vertical and parallel. Mandible from tip of upper jaw 44 to 44 in 

length. Diameter of eye slightly exceeding interorbital width, 4 to 44 in head. Pectoral 14 to 14 in 

head. Insertion of ventrals midway between base of caudal and anterior third of pectoral fin. Last 

ventral ray produced, and longer than first ray. Front of anal a little anterior to middle of dorsal base; 

the posterior end of anal base coterminous with that of dorsal. Posterior ray of dorsal produced; 

anterior rays about a third higher than those of anal. 

Color uniform bright silvery on lower part of sides, dusky silvery above. An inconspicuous, 

dark, narrow lateral streak extends from upper angle of gill-opening to just above middle of caudal. 

Top of head and upper jaw dark. Dorsal and caudal dark; pectorals dusky; ventrals colorless, except 

a slight dusky tinge towards ends of outer rays; anal white. 

This species is closely related to H. brasiliensis from the West Indies, with 

which it has been identified. It differs from that species in the smaller eye, longer 
mandible, and longer pectoral fin. The insertion of the ventrals is more anterior; 
the horizontal length of the opercle is greater; the anterior rays of the dorsal are 
lower, and there are one or two more scales in a horizontal series. 

Eight specimens were taken, from 41 to 46 cm. in entire length. 

(8) October 21, 1903. 
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Family EXOCQiTIDZ. 

104. Fodiator acutus (Cuvier & Valenciennes). 

Abundant in Panama Bay; many were seen flying, and four specimens were 
taken, 145 to 158 mm. in length. They agree well with the description of the type. 

105. Cypselurus callopterus (Giinther). 

Two specimens were collected, 25 and 31 cm.in length. They agree well 

with Dr. Giinther’s description and plate. 

106. Exonautes rufipinnis (Cuvier & Valenciennes). 

Only the type of Hxocetus dowi Gill, 1863, p. 167, ( = FE. rufipinnis), is 
known from the vicinity of Panama. 

Family FISTULARIID. 

107. Fistularia depressa Giinther. 

A single large specimen was taken in the market at Panama. 
We have examined specimens from Japan, Honolulu, the Philippines, and 

La Paz, L. C., and can distinguish no differences between them. In the figure of 

this species given by Dr. Giinther (Shore-fishes, Challenger, Plate XX XII), the 

greatest width between the diverging ridges on the anterior part of the snout is 

indicated at a point too far forward. In our specimens the ridges are farthest apart 

at the beginning of the anterior ? or } of the snout. The interorbital area appears to 
be more concave in small specimens (25 em. in length) than in the larger ones. In 

the latter the interorbital is contained 5} in the postorbital part of the head. In 

specimens 50 em. in length the orbit (measuring the extreme length between the 

bones surrounding the eye) is from 91 to 9? in the head, and the length of the max- 

illary is 93. In aspecimen 69 em. in length, the maxillary is contained 10 times 

and the eye 11 times in the head. 
A large number of small specimens 25 to 28 em., and one specimen 41 em. in 

length from Honolulu, are plain brown on the back, while a larger specimen 61 cm. 
long has blue spots, as in our Panama specimen. Four specimens from La Paz, 
51 em. long, all show blue spots. The following color description was taken from 

our Panama specimen in the fresh condition. 
Oliyve-brown on upper parts, white below. A pair of narrow blue stripes, 

interrupted anteriorly and posteriorly, begin at the nape, diverge backward and cross 

the lateral line just in front of the point where it becomes straight, then run just 

above and parallel to the lateral line as far as the tail. Another pair of streaks, made 

each by a series of blue spots, runs close along each side of mid-dorsal line, from a 
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point above axil of pectorals to front of dorsal. Behind dorsal a single series of spots 
occupies the median line of back. 

108. Fistularia corneta sp. nov. 

PuateE X, Fies. 18 anp 18a. 

Five specimens, each 62 em. long, were seen in the Panama market; two of 

these were preserved. Besides these, we have in the collection of Stanford Uni- 

versity several small specimens from Panama, collected by the “Albatross,” and 
several small ones from Mazatlan. 

Head 3 in length. Depth of body, a short distance in front of dorsal fin, 4 the depth at occiput. 

At insertion of ventral fins the width of the body is twice its depth. The extreme length of the orbit 

is contained g times in the length of the head; maxillary 132 to 133; interorbital width (bone) 

3¢ to 4 in postorbital part of head. Length of pectoral, from base of upper ray to tips of longest 

rays, 62 to 7 in head; ventrals 11. 

The maxillary is rather short, and has a concave posterior border. The upper lateral ridge of 

snout is serrated on its posterior three-fifths. On the anterior half of the serrated portion, the serra- 

tions become abruptly finer and more crowded. The two superior ridges of the snout are rather 

wide apart posteriorly, and very gradually approach each other anteriorly. They are scarcely 

divergent or even parallel in the large specimens, but in the small ones they diverge slightly on the 

anterior half of the snout. The distance between them is everywhere much greater than their distance 

from the upper lateral ridge. The area between the upper lateral ridge and the superior ridges 

is generally smooth, sometimes somewhat uneven, but never roughly sculptured. The interorbital 

area is flat and roughly sculptured on each side, and its middle third is depressed to form a smooth 

channel. 

The pectoral reaches about one-third of the distance between the base of its upper ray and the 

insertion of the ventrals. The dorsal and anal fins are exactly opposite and equal in length; their base 

4 times their distance from the middle caudal rays. The skin is everywhere smooth; the lateral line is 

not armed with bony plates. ; 

In the five specimens seen at Panama (fresh) the back was a uniform dark brown. In the 

small specimens from Panama and Mazatlan there is usually a lighter stripe, with ill-defined edges, on 

each side of the back, a short distance above the lateral line, and following its course to the base of the 
caudal fin. 

This species differs from /’. depressa in having a shorter maxillary, a larger 

eye (in specimens of the same size), and particularly in having a much wider inter- 
orbital space. There is no trace of blue markings in our material. 

We have several specimens of F’. petimba from Formosa and Japan, which 
agree well with the description given by Dr. Giinther (Shore-fishes, Challenger, 
p. 68) under the name /. serrata. They differ from F. corneta in having the superior 
ridges of the snout very close together and parallel for nearly their whole length. 
(They are spoken of as ridges, though they appear, in this species especially, as a 
single, raised, flat area posteriorly, the sides of which are left in relief as ridges 
anteriorly.) The distance between them is everywhere much less than their distance 
from the upper lateral ridge. The area between the upper lateral ridge and the 
superior ridges is roughly sculptured with radiating lines, as shown in the illustration 
accompanying the description cited above (Plate XXXII). The interorbital area is 
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deeply concave and without flat supraorbital areas. The serrations of the upper 

lateral ridge are coarse. The skin is rough to the touch, and the lateral line is armed 
with small, bony, stellate plates, which become larger posteriorly. ) 

We have no specimens of F’. tabacaria, but from current descriptions it is 
different from /. corneta. It seems always to have blue spots and to have few or no 
serrations on the upper lateral ridge. It has not been recorded from the Pacific. 

Family SYNGNATHIDA. 

10g. Siphostoma auliscus Swain. 

Two specimens, 122 and 88 mm. long, were taken in the Rio Grande, at 
Miraflores, near Panama. We have compared them with two small specimens of 
S. auliscus from Magdalena Bay, L. C., and find the only difference to be the more 

anterior anal opening in the smaller specimen, in which it occupies the ring just 

anterior to dorsal. In the other specimens it is in the same ring with the front of 
dorsal. The Panama specimens are darker and more mottled. Each body ring has 
a broken vertical white streak, and on about every fifth ring is a faint dark streak. 

110. Hippocampus ingens Girard. 

Three specimens taken, 5, 8,and 10cm. long. The smaller two, a male and a 
female, are rough with papille, and have many dermal flaps. The largest one, a 
female, is almost perfectly destitute of these, though upon close examination with 

a lens very small, white papillee are to be seen. 
Two specimens from Mazatlan in the collection of the Stanford University 

have been examined. One is smooth, the other covered with dermal flaps. 

Family ATHERINID. 

tir. Kirtlandia pachylepis ((iinther). 

This species and 4. gilberti, referred to the genus Menidia by Jordan and 

Evermann (1896, pp. 798 and 801), the former afterwards transferred to the genus 

Thyrina by these authors (1898, p. 2840), belong to the genus Kirtlandia. We 

have compared them with A. vagrans, the type of the genus. Like the latter, they 

have crenate scales, which are, however, smooth, not “very rough to the touch,” as 

described by Jordan and Evermann. Our specimens of K. vagrans and K. pachy- 
lepis have no scales on the dorsal. The base of the anal has a row of rather long 

scales. Both the dorsal and anal of A. gilberti are scaleless. 
Nine specimens of K. pachylepis were collected. They differ from Giinther’s 

description only in the slightly longer head, and in a greater range of fin-rays. 

Head and depth 5 in length of body without caudal. Eye and snout about 

equal, 3; in head. Angle of lower jaw slightly in advance of front of orbit. Inter- 
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orbital space one-fourth or one-fifth wider than eye. Jaws with a band of villiform 
teeth. Pectorals reaching nearly to tip of ventrals. Anal and soft dorsal conter- 
minous. Seales 41 to 43. About 27 scales on back in a series between occiput and 

spinous dorsal. Fins unmarked. Snout and a small area on top of head behind 

eye dusky. Back dusky, with small brown punctulations, which narrowly border 
each scale. Lateral streak dark above, shading downward into silvery, widest 

under the dorsals. A dark line on back from dorsal to occiput, composed of a single 
row of dark brown dots; more conspicuous in the smaller specimens. 

Measurements in Hlundredths of Length without Caudal. 

Length without caudal, in mm....| 115 99 97 99 | 109 | 100 97 97 82 

Ip Koes le eeremareceadd ncaocasaneeeedun se | 204 204 || 20 20 21 204 20 203 | 20 

Depths. reate tees hocrecseeeere cree 204 21 20 204 20 204 193 204 19} 

1S eevee ei arene sencbpe cans uePonae? 7 6 63 6 6 4 6 64 64 

SNOUty, ne se giesenere ceo teteem es | 64 6 6 6 6 6 6 6 

Insertion of ventrals from snout... | 43 41 43 41 42 42 42 421i | 4o} 

engthtot analibasessse-seeeeeere | 24 244 254 254 | 24 264 | 23% | 254] 25 

Kengthiot spectoraleee--seseeeeseee 284 | 28 27 29 274, 28 27 27 264 

Number of dorsal rays.............. lens |IV-1,7| V—1,8 |1v—1,8| v—1,7 | V—I,7 |IV—1,7| V—1,7 | V=1,7 

Number of analrays............... \ aie | 1,22 1,21 m2 1A |} ins 1,21 1,20 ae 

Scalests.. Sn ca. eee eee lege 43 43 42 44 42) | 48 41 42 

112. Kirtlandia gilberti (Jordan & Bollman). 

Of this species we obtained nine specimens, which we have examined in con- 
nection with thirteen co-types collected at Panama by the ‘Albatross.”’ 

Only two of these have six dorsal spines, as described for the type; fifteen of 

them have 5; and five of them have 4. The origin of the first dorsal in the type is 

described as being at a point midway between the posterior margin of the head and 
the base of the caudal. We find that it varies from this to a point half the diameter 

of the eye nearer to the oeciput. The longest spine (probably owing to a slip of the 
pen) is alleged to be 4% in the head. This should read 3} to 3}. The longest ray of 

the soft dorsal exceeds the length of the snout by from one-fourth to one-half the 
diameter of the eye. The origin of the anal varies in position from a point midway 
between base of caudal and posterior base of pectoral (as described), to a point mid- 

way between base of caudal and middle of upper pectoral ray; the width at base is 
generally somewhat greater than “distance from tip of snout to base of pectorals.” 
The scales are crenate, but smooth to the touch. The dorsal and anal are scaleless. 

The edges of the lateral band are well defined, and a much darker streak com- 

poses its upper edge. It is widest under the dorsals, thence narrows on the caudal 

peduncle and widens at base of caudal fin. Its termination is rounded. 



GILBERT AND STARKS—FISHES OF PANAMA BAY 59 

Measurements in Hundredths of Length without Caudal. 

Length without caudal, in mm....| 103 105 110 103 98 103 97 93 95 

(ASG Le ea a ae eee 22 21 22 204 | 20% | 21 21 21 20} 

NR otha. ese ace <tr e eeeoe 17 17 17 17 174 174 17% 164 17 

Pears o8e on Sesh als co eta 6 6 6 6 54 6 6 6 

Origin of anal from caudal base..| 36 37 37 38 40 38 38 38 38 

Origin of first dorsal from caudal. | 44 43 44 43 43 45 424 43 43 

Menptael pectoralls...-..-.26-.75: 19 18} 18 19 18 18 19 18 184 

Length of anal base................. 19 203 204 21 21 20 20 21 20 

Number of dorsal spines............ Vv IV | V V IV Vv IV V V 

Number of dorsal rays .............. 1,9 1,8 19} 9 1,8 1,9 1,9 1,9 1,9 

Number of anal rays................ 1,19) 1,19) TCO |e 2a) ie 2ON | ty ZONE 2On Mao Nese 20 

Number of scales bast detticetesls eials'e etnies 51 49 | 49 50 50 50 49 50 51 

Fin Formule of the Co- Types. 

| Diora cesisesecerbdaaecnene VI-1,9 V-1,9 IV-1,9 VI-I,9 V-1,9 v— (broken) 

PRUSA ee he occ sisicohia tscsioeaeaasies 1,22 1,20 1,20 1,22 1,22 (broken) 

Worsal:...2.... BR eae: v—(broken) v-1,8 IV-I,9 V-1,9 V-1,9 V-1,9 V-I,9 

JAE Se eeie pete eters Rrecosees I,20 TAO) || hy) 1,21 1,20 1,20 1,19 

113. Atherinella panamensis Steinduchner. 

PuatE IX, Fie. 17. 

A single specimen obtained, 13 cm. in entire length. 

We add the following details to Dr Steindachner’s excellent description:— 

Head 44 in length; depth 43. Eye 33 in head; snout 33; interorbital width 23. The 

enlarged outer teeth of the upper jaw are in two series only in front of jaw, in one 

series laterally. Pectoral 2} in length. The insertion of the ventrals is nearer the 

tip of the lower jaw than the base of the caudal by half the length of the head. 

Family MUGILID. 

114. Mugil cephalus Linnwus. 

Taken by Gilbert at Panama in 1883 (Jordan, 1885, p. 371); not recorded 

by other observers. 

115. Mugil thoburni Jordan & Starks. 

Recorded (as Mugil incilis) from Panama (Jordan & Gilbert, 1882 n, p. 624) 

and from Chiapam (Steindachner). The types of the species were collected by the 

“Albatross” at the Galapagos Islands. 
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116. Mugil curema Cuvier & Valenciennes. 

This species comes into the Panama markets in abundance. We have com- 
pared six specimens with others from the Atlantic and can distinguish no differences 
between them. 

Measurements in Hundredths of Length without Caudal. 

Mocalitvesee res | Panama. ‘amaica. Key West. } ey 

Length without 

caudal, ex- || 

pressed inmm, | 205 212 240 250 192 190 | 201 231 145 | 118 230 

IPIERG co ccascsencoce 25 26 264 26 26 26 | 26 264 26 27 24 

Depth eesrase-se ces 25 24 26 22 25 aE ll Ae 26 27 Dp || 28) 

Interorbital (bone 

Only) serecse cece 9 94 10 9 9 gt || 10 10 gt 9 9 

Insertion of ven- |) 

tral spine from 

snout ..... eons 40 38 40 39 40 40 40 394 394 | 39 38 

Front of spinous 

dorsal from | 

SNOUss te sess | 494 | 494] 52 484 |. 504 | 51 494: | © 52> ||) Soka Sz 50 

Tip of pectoral | 

from snout..... || 465 | 44 45 444 | 453 | 47 454 | 45 453 | 473 | 43% 

Length of pec- | 

torallstsspce sense 19} 184 181 184 18} 20 19 184 19} | 21 19 

Length of anteri- 

or dorsal rays r14 10} 114 I14 12} 12 12 12 124 134 It 
| 

Length of anteri- | 

or anal rays... || 124 12 12 12 12 124 I21 12 13 I4 12 

Number of dor- 

sal spines and 

FAVS. sepsis swe sies || 1v-1,8 | 1v—1, 7 | rv—1,8 | rv—1,8 | 1v—1,8 | rv—1,8 || 1v—1,8 | rv=1, 8 || rv=1,8 | 1v—1,8 | rv=1,8 

Number of anal | 

spinesandrays | 1{t,9\ | I11,9\| I1I,9 | I1,9 || I,9 ; I1,9:||||*1,6) || mt, 9° |e oy) Soe 

Scales from above | 

upper pectoral | 

oa os) ~ ios) “I ww “NI iss) 22) ies) a | iss) I 37 36 36 on 37 

117. Mugil hospes Jordan & Culver. 

Abundant at Panama. It is at once separated from J. curema by the longer 
pectoral. We found the small crustacean nearly always present in the mouth of 
the Panama specimens, as it was in the type and co-types from Mazatlan. 
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Measurements in Hundredths of Length without Caudal. 

61 

fmoca lity: nc sa0, 7. i <a dette eet eee Panama. 

Length without caudal, in mm. | 212 193). 202 222) |lhoa0 190 | 217 | 219 

Head (without opercular flap) || 28 28 264 | 27 27 27 264 |\ 27 

Tattle aaa eee | 26 | 27 | 234 | 24 | 224] 24 | 24h] 29 
Interorbital (bone)............... el 1ok | 104] ro 10 Ios | 10 10 

Insertion of ventral spine from 
SUT CTA en eee 41 42 394 | 41 39% | 40h | 41 403 

Front of spinous dorsal from 
SINC MLE ee ee Pato acc ises aoe. 514 534 51 514 514 52 5! st 

Tip of pectoral from snout..... 524 534 51 54 514 524 525 523 

enpthiol pectorals.s.........-- 234 | 254 | 23 24 24 25 24 23% 

Length of anterior dorsal rays.. || 12 13 2k | 12h] rat) rah] 12$]| 12 

Length of anterior anal rays... 124 13 12} 13 124 13 163} 13 

Number of dorsal rays and | 

SPINGS ese reise cc ceseeisnsacoseen se IV-1,8] IV—1,8| Iv—1,8 | 1v—1,8] tv—1,8} 1v—-1,8] Iv—1,8}| tv-1,8 

Number of anal raysand spines | 111,9 | 111,9 | 111,9 | 111,9 | 11,9 | 1il,9 | UI,9 | 11,9 

Beatleswenet pee ee ete | 37 37 38 36 37 38 36 36 

Mazatlan 

(TYPE.) 

170 

28 

23 

10 

392 

118. Chenomugil proboscideus (Giinther). 

Probably not so common as farther north. 
small ones were collected, the latter found in rock-pools, in company with Querimana 
harengus. 

Measurements in Hundredths of Length without Caudal. 

Two large specimens and several 

Insertion of first spine of spinous dorsal from snout 

Insertion of first spine of soft dorsal from snout..... 

Insertion of anal spine from snout....................... 

Mero PAUOLNPECLOLal naan et arenas = dc -ereceelnieeoare risen 

LASaPgD le AeA Garena ccodmepennobre novodeare adonod osetia: 

Number of dorsal rays and spines....................... 

Number of anal rays and spines.........0..22..-00s-0+0 

IQI 

26 

154 

25 

18 

Iv-1,8 

III, 10 

40 

18 

Iv-1,8 

III, 10 

40 

November 12, 1903. 
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This little mullet was taken in abundance in the rock-pools. 

CALIFORNIA ACADEMY OF SCIENCES 

Querimana harengus ((rinther). 

There is con- 

siderable variation among the specimens, as the table of measurements will show. 
Nothing can be found, however, that would indicate more than one species among 
them. Out of fifty specimens examined, four were found with three anal spines. 
In each of these cases, a spine had replaced a ray, as only nine rays were present 

instead of the ten always found in two-spined examples. 

Measurements in Hundredths of Length without Caudal. 

Length in mm., without caudal... 

Length of pectoral 

Length of anal base 

Spines and rays of dorsals 

Spines and rays of anal 

Scales 

47 40 45 43 45 

30 | 324 | 32 | 3x | 31 
28 30 29 | 30 29 

eee ce ee etre 
53 55 | 55 53 53 

Teas. Wes lege) |) a 

44 46 44 44 44 

70) || 2730 ase Nei aya 
21 21 21 | 20% 205 

16 14s] 15 | 15 16 

Iv—I, 8] IV-I,9, 1V-J,8 Iv—I, 8| Iv—I, 8 

it a6) | LD, LO} IL, LOL IL Oh ast g 

36 357) 938 | 37 36 

45 

Iv-I,8 

II, 10 

ios) [o/e) 

Iv-1,8 

II, 10 

37 

120. 

Family SPHY RNID. 

Sphyrena ensis Jordan & Cilbert. 

Not uncommon in the market at Panama, where nine specimens were collected. 
These agree very well with the description given by Dr. Steindachner (18794, p. 4) 

under the name S. forsteri, he having confused it with that East Indian species. 
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. 

Measurements in Hundredths of Length without Caudal. 

Length in mm., from tip of snout to base of | 

S20 El Rex aneeneenetec pee cence cote AguceRncre bats 293 298 | 305 | 359 | 310 | 290 | 290 

Plead irOm tip Of SOUL. 4... ass. sonaeh nee neo 32 314 314 304 314 32 31 

EDs soos, ck Pee ee ke ea 5 eee ces Sone Te. 14} a} 13 134 13h 14 13} 

(Olay es ae en eR URS een 2 See 53 54 5 5 54 54 5} 

Insertion ventral spine from tip of snout........... 41 40 qo} 39h | 40h | 42 41 

SPMOUS orsall OM SNOUE cess: 5504. se eeeee esse’ 434 43 434 43 44 44 44. 

Se Ce lovastei howoyney Silo lhl oeeae saat enone gucbee dosconsenees 724 704 | 694 70 714 7Ok | 70% 

Menothyoimpectoralis. 2. s.2a es csen se ance reeeeece meee: 83) 3} 124 13 124 13 13 

Mon eesttdorsali Ta yaw.s.- es ws sc eet neasesses se init Tid | w1h| xr1h] 11 riz | 114 

NEON ESE ANAL. TAY sa.) ve st Seeies see ceases ee eases Tok | r1of | 10 1roh | rok | rok] rot 

Number of dorsal rays and spines..............-... v-1,8 | v—1,9 | V-I,9 | v-1,6 | v-1,9 | V-1I,9 | V-1,9 

Number of anal rays and spines..................- Bele ety 7 1,8 | 1,8 11,8 11,8 11,8 11, 8 

NMHEEONSCAIESE Ss Bee Ler. Races coo caneras ane 108 III 109 108 109 112 110 

Family POLYNEMID. 

121. Polydactylus approximans (Lay & Bennett). 

Common but much less abundant than P. opercularis, and much less valuable 

than the latter as a food-fish. 

Measurements in Hundredths of Length without Caudal. 

iL (Sin egal a) she ln 8 yA eaaan cnopesbanonud ss coos: cues eecooucoD oudce 217 193 I9I 206 205 

[B62 te lee ceneepeceering Ohneceaerin: oteenatre: Copoeee cee arem pcos 31 32 32 32 32 

DYeiajila\ perc oodoleoPeecdee eceesehon qdeeea dnpebe oo dc bacoomnandeaue 29 29 30 28 29 

Sigg ail bei rae aanenaasee cops ACHE Souce HE ace cougece desc IRoueanOaS 14 144 14 144 14 

Spinous dorsal from snout........ 0.2... 0.seeeseeeneeee ees | a7 39 39 39 39 

Distance from front of spinous dorsal to soft dorsal. 27 28 30 27 27 

BenophiotpectOrall 5:25. -2 el nnce> -eredener rere rindeass 28 28 29 aii 28 

Longest detached ray........-.22--26. seeecs coeseceee cneens 41 42 45 list 39 

Longest dorsal spine...............02-creceseecene ceeeeeres 22 22 Broken 24 22 

TLfofnvecesjereloreceill oy2hie-o5 Sane nbbepe eederncha ogaeey ec “exobenee 21 19 21 22 20 

BD TIGALS aeRee es Sa. es lot Nea sose dds <piteehisetce nance VIII-1,12 | VIII-I, 12] VITI—-I, 12 | VITI—-I, 12} VIII—i,12 

/i92 I sone pecsnecise rabiyeee Saeed Tee OA BEBE EER in BOUd Cc manceCant tr IIT, 14 IIT, 14 III, 13 III, 13 III, 14 

SETS 4 nade pb ase bac beet eeboee Bedon ba ooncecauo ushers: 60 61 60 61 62 
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122. Polydactylus opercularis (Gill). 

Taken with hook and line in great abundance. It is eagerly sought after by 
the native population, by whom it is highly prized. It is one of the most important 
food-fishes, and on some days equals or exceeds in numbers all others combined. 

The type is described as having only eight free pectoral rays, but that was 
doubtless based on erroneous observation. 

Measurements in Hundredths of Length without Caudal. 

Wengthuingmmieaes se-- ee eo eee ee 280 280 290 242 205 178 

lead foo case aeeueacte acct ee eee 31 29h 304 30 30 se 

Depthtaty crc sss, cueiies hc ee ee 25 24 25 25 25% 27 

Maxillaty 2.08 cones. te: Ba oe eee 18 174 174 17 175 17y 

Spinous dorsal from snout..................05 36 36 35 35% 35 34% 

Distance from front of spinous dorsal to 

Softidorsall Ah ie irae ee ee aera 23 26 28 28 264 264 

keno thtofepectoralleeeeeeee ee eee 21 20 21 20} 22 22 

Mongestidetachedray=.--e eae eee eee 31 314 32 33% 32 35 

Mongestidorsallispinemess--eareeeeeace re 20 20 19h 20 20} 20 

Wongestidorsaliray--. eee rere eee 18 174 18 18 18 174 

Dorsal 5 reco ott se cot ee eee VILI=I, 12 | VIII-1,12 | VIII—-1,12 | VII-I,12 | VIII-1,12 | VIII—-1,12 

bAmial ye eects 25 scree esac cee eee ence nee | aR III, 13 III, 13 III, 13 Hb 1633 Til, 13, 

Scales ees scccsne Merce eer eee ee | 66 69 68 70 68 69 

Family HOLOCENTRIDA. 

123. Myripristis occidentalis Gill. 

Two specimens were taken among the islands in the bay. The species differ 
from M. pacilopus more than has been previously indicated. The teeth are much 
larger, and the vomerine patch is lance-shaped rather than anchor-shaped. The 
anterior rays of the dorsal and anal are longer, making these fins more angulated 
and their posterior margins more nearly vertical. Scales thirty-nine or forty in the 
lateral line, somewhat smaller than indicated in the type description. 

The color of the back is of a clearer reddish brown, less slaty than in 

M. pecilopus, and with bluish reflections on each scale. The silver begins on the 
row of scales below the lateral line rather than above, and is richer in coppery and 
greenish reflections. The dorsal is lighter, and there are no dusky bands at base of 
caudal and below the lateral line, as in MM. pwcilopus. The ventrals have lighter or 
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colorless tips. In one specimen the ventrals are immaculate, in the other a slightly 
dusky tinge is present. The three specimens of M. pacilopus have the tips of the 
ventrals darker, running from dusky to black. There is a dark pigment spot above 
pupil in J. occidentalis, which is absent or very slightly dusky in J. pecilopus. 

Measurements in Hundredths of Length without Caudal. 

Length without caudal in mm... 45 46 

| aE ep nes he Acta ryat os CeeR aa | 35 35 

Depth esterase cesses ee oe 37 36 

PVC e acc ama aces chhted sc nctneeneonaphes: 15 15 

AS yaVelt hese asec dosere egeddastasceRsCpad 73 74 

ene thiolypectonaleressees eee | 22 24 

Wen cthvotaventiallieeseeee sees 22 23 

Height of soft dorsal.............. | 18 16 

Height ofvanalle 22 scccs-c ssn cee 18 16 

Mensthvoficaudaliyeesececcs: <-seee | ot 24 

Number of dorsal rays............ | X-I, 14| X-I, 14 

Number of anal rays.............. | IV, 12 IV, 12 

Scales7ees tite iink coves nes eo eree | 3-40-7 | 3-39-7 

124. Myripristis pecilopus (Gill). 

Three specimens taken. 

Very small villiform teeth on jaws, vomer, and palatines; the palatine patches 
very long and narrow, the vomerine patch anchor-shaped, its length about three 
times its width across lateral arms. The median backwardly extending limb is 
narrow and pointed. 

Color of back slaty brown, passing into bright, iridescent silvery at the 
upper part of the band of scales which bears the lateral line. Upper end of opercle 
with bluish reflections. Directly below the lateral line is a narrow, straight, dusky 

streak, commencing three or four scales from gill-opening and ending a little behind 
tip of pectoral. Tips of ventrals varying from slightly dusky to black. Base of 

caudal with a dusky band. Spinous dorsal dark or nearly black. Other fins 

colorless. 
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Measurements tn FHlundredths of Length without Caudal. 

Length without caudal in mm... | 50 44 45 

lea dremeenere sahorronde scasooods ecco | 34 354 35 

Depths \ec-.sscaeseeeeeee eee 35 33 35 

1 ON Seanepepareacennee soc cncdae as nbecsise 14 15 15 

Snouts ttssc see cee eee eee 7 8 8 

engthyotipectoralleenceessseeesses 20 21 21 

Mengthiol ventralsmeeseaesesess 20 20 21 

Height of soft dorsal...:.......... 15 15 15 

height offanallereasc.-eeeeeeeee | 15 15 16 

engthioiycaudalees seers: 22 23 23 

Number of dorsal rays ........... X-I,14 | X-I,14 | X-1,14 

Number of anal rays.............. 1A BI ADV TAN Wn, 1 

Scales rate nasc neta ee eee 3-35-7 | 3-35-7 | 3-34-7 

125. Holocentrus suborbitalis (Gill. 

Taken in abundance in the rock-pools. Our specimens do not materially 
differ from the description of the type. The statement that “the tail behind the 
vertical fins nearly equals a ninth of the total length” should doubtless read “the 
height of the caudal peduncle behind the vertical fins nearly equals a ninth of the 
total length.” The length of the tail behind the vertical fins is about 33 in the total 
length. : 

Length without caudal in mm............ 153 145 150 112 mio) || 65 68 

Fleddis. cc enc eecte eee eee 32 32 32 32 31 35 344 

Depth dee ceuctocce amcerctoes trea centers 37 37 38 38 37 39 38 

Orbits. eee essences eee II 12 11} 12 12 14 I4 

Maztillaty nce 225. Sek kee eee ence: OP as 13 124 13 £3 ssl hES 14} 

Preopercularnispine sees esetaer ease tee | 84 84 8 7 64 | 53 | i 

(Uhircianall spine seems neree erate | 19 17 19} 21 20 | DQ | 22 

(hind dorsalispineseescsery sen eee 27 17 18} 19 174 | 20 19 

3aSe Ob Soft dorsalldeeeeep cates seen 13} 144 14 134 I4 | 144 14} 

Kength of pectoraliyncweere stenoses ces | © 22 23 24 25 25 27, 2) 

Length of ventralsceveeesaeceseen eit | 21 22 24 24 24 BASH [0 AS 

Dorsal. aveesces eee eee eee XI-13 | XI-14 | XI-1q4 | XI-1r4 | XI-1q4 | XI-14 | XI-14 

PATA os cane weiter gee CREE | IV, 9 IV, 9 IV, 9 IV, 9 IV, 9 IV, 9 IV, 9 

PICA S53. «2.00 de dees eC | 39 38 38 38 37 37 37 

‘In this table, the head is measured to the angle formed by largest opercular spine and edge of subopercle, The preopercular 

spine is measured along its upper edge from its angle with preopercle. 
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Family MULLIDE. 

126. Upeneus grandisquamis (ill. 

Several specimens collected in the Panama market. This large series enables 
us to add the following range of variations to the original description: 

Head 3} to 34 in length without caudal; depth 3 to 323. Eye 4} to 5 in 

head; snout 2 to 2}. The fin counts in our eleven specimens are constantly 
VIII-I, 8 for the dorsal, and I, 6 for the anal. The third dorsal spine is longer 

than the fourth, but does not project beyond it. Sometimes it does not reach its tip. 

Dr. Gill’s measurement of the length of the spinous dorsal fin includes the 

membrane which connects the last spine to the body. As most specimens have this 
membrane broken, we have considered the base of the fin to extend to the base of the 

last spine. The base of the first dorsal equals or sometimes slightly exceeds the 
interval between the dorsals, the latter equaling or sometimes slightly exceeding the 
base of the second dorsal. The interval between the dorsals contains 4 scales along 
the median line. 

The following color description was taken from a fresh specimen: Red above, 
silvery below; 2 silvery streaks along the sides anteriorly, follow the rows of 
seales above and below the lateral line, and are continued forward on the head to a 

point behind the eye. Other silvery streaks follow the rows of scales, but are much 
less conspicuous. Dorsal and caudal deep orange-red with wide translucent margins. 

Measurements in Hundredths of Length without Caudal. 

Length without caudal, in mm.. 160 | 154 145 | 142 I2I 

EVGA iets Paves onesdanl sd sesch ne 32 30 Bi 294 30 

Depthss.3i-. Hite ateestese os | 32 29 29 29 30 

SVCD Ee jac satan/ scot os eoapodedendnGe 15 14 14 14 14 

LE @s ockaa Buesae Cahoon ocennaanoAdoads Tom 64 ai 64 74 

Length of 3d dorsal spine....... 21 21 20 194 19 

Length of pectoral................ 25 23h 25 23 24 

Height of second dorsal.......... Tia 12} 13 13 13 

Spinous dorsal from snout....... | 40 384 39 38 38 

Front of first dorsal to front 
of second dorsal...... ......... 29 30 28 | 29 284 

Number of gill-rakers............ | SS arn Ss eis 6-411 6-++-12 6-11 

Number of dorsal rays .......... | vul-1,8 | vilI—1,8 | vil1—-1,8 | vilI-1,8 | vi1I-1,8 

Number of anal rh a a 1,6 | 1,6 1,6 1,6 1,6 

SelES 5-2, anacconced ceacodusmesucanaere | 2-30-5 | 2-30-5 | 2-31-5 | 2-31-5 | 2-30-5 
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Family SCOMBRIDZE. 

127. Sarda chilensis Cuvier & Valenciennes. 

Abundant in the market for two or three days, but not again seen. We 

preserved one specimen, 46 cm. in length. 
Eighteen gill-rakers are attributed to the horizontal limb of the anterior 

branchial arch by Jordan & Evermann, 1896, p. 872. They also describe the maxil- 
lary as not reaching the eye. In ourspecimen there are but nine gill-rakers including 
one rudiment; and the maxillary extends to below the posterior border of the eye. 

128. Scomberomorus sierra Jordan & Starks. 

This species is brought into the market daily, and is one of the most important 

food fishes. We preserved six specimens. 
If it is distinct from its East Coast relative, S. maculatus, it is separated by 

only slight characters, and a large series from both shores will have to be compared 
accurately to define the species. The chief character that has been alleged to sep- 
arate the two is the more backward position of the dorsal in S. sierra. Our 

material shows this character to be valueless. 
We have but three specimens of S. maculatus. From these, S. sierra seems to 

differ in being a little more slender, and in having the spots rounder and more 
numerous below the lateral line. As the appended table indicates, the size of the 
head and eye may average smaller, the number of dorsal rays less, and the number 
of gill-rakers more. SS. sierra has 3 or 4 rows of spots below the lateral line, while 
S. maculatus has but two, or at the most, the beginning of a third. 

We do not admit to our list 8. concolor, recorded without comment from the 

Gulf of Panama, by Boulenger, 1899, p. 5. Aside from this record, S. concolor has 

been known only from Monterey Bay, California. 
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Family TRICHIURID. 

129. Trichiurus lepturus Linnaeus. 

Recorded from Panama by Jordan and Bollman, 1889, p. 180. 

Family NEMATISTIID. 

130. Nematistius pectoralis Gill. 

Probably rare as far south as Panama; only three or four seen. 
The following measurements are from a specimen 80 em. in length. 

Head 32 in length; depth 3}. Eye 5 in head; snout 3%; maxillary 2,4); 

interorbital (bone) 33. Dorsal VIII-I, 26; anal I, 16. Gill-rakers 3+9, the 

longest two-thirds the diameter of the eye. 

Family CARANGIDZ. 

131. Oligoplites saurus (Bloch & Schneider). 

Not uncommon in the market, though much less abundant than O. mundus. 

The top of head and nape are smooth and without conspicuous pores in saurus 

and there is no membrane connecting the anterior branchiostegal rays of the two 
sides. Our material shows that no reliable character can be drawn from the com- 

parative size of the lowest suborbital bone and the next above. In saurus the lowest 
suborbital seems constantly narrower than the one above it, but they vary greatly in 

size, sometimes differing on opposite sides of the same specimen. Larger specimens 
have proportionately deeper bodies, so this character also must be used with caution. 

We have compared our material with specimens from the Atlantic, and can 

appreciate no difference whatever. 
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132. Oligoplites altus ((iinther). 

PuaTeE XI, Fie. 20. 

One specimen taken in the Panama market. 

Head 44 in length without caudal; depth 34. Eye 44 in head; snout 33; maxillary 13. The 

interorbital width equals the diameter of the eye. Dorsal V-I, 19; anal II-I, 20. 

Body moderately deep, as in specimens of O. saurus of equal size; contour very slightly 

angulated at front of soft dorsal and anal. Mouth large, the maxillary reaching slightly past 

eye. The bands of teeth on jaws are wider than in either O. sawrus or O. mundus, and differ from 

them in having the outer row of the lower jaw composed of slender movable teeth which are more or 

less in contact and project above the other teeth. They are bluntly rounded as viewed from the side, 

but are laterally compressed to a sharp cutting edge. The width of the mandibular band of teeth 

anteriorly is about a fourth of the diameter of the eye or one-fourth wider than maxillary near the 

posterior end. The premaxillary band is somewhat narrower. The patch of vomerine teeth is 

rounded in front and acutely pointed behind; its length about half the diameter of the eye, its width 

about two-thirds of its length. The palatine patches are about half as wide as the vomerine patch. 

Gill-rakers moderately slender, their length about two-thirds eye. Top of head and nape with pores, 

as in O. mundus. Anterior branchiostegal rays connected across isthmus by a thin transparent 

membrane. 

The anterior rays of dorsal are a little longer than those of anal. The last rays of dorsal 

and anal are produced; those of anal a little longer, barely reaching to the short anterior caudal 
rays. Pectoral about 12 in head; its tip reaching slightly past tips of ventrals. Origin of ventrals 

nearer front of anal (behind detached spines) than tip of lower jaw. by about half eye. Caudal lobes 

subequal. 

Color not unlike O. mendus. Back slaty-brownish, lower parts and sides silvery. Top of 
head to tip of snout dark; tip of mandible black. Pectoral fin dusky on inner face, growing darker 

or black at base. Dorsal and caudal dusky, median rays of caudal darker at tips. Ventral and anal 

white. 

This species differs from O. mundus in having a smaller mouth, a more slender 

body, and in the character of the teeth in the lower jaw. Dr. G. A. Boulenger has 
kindly re-examined for us the type of QO. altus in the British Museum, and informs 

us that the top of the head is densely beset with pores, and the anterior branchioste- 
gal rays of the two sides are joined by membrane. ‘There can be no question, there- 

fore, as to the correct identification of our specimen. 



. 

GILBERT AND STARKS— FISHES OF PANAMA BAY * 73 

Measurements in Hundredths of Length without Caudal. 

Length without caudal in mm............. 225 

| oeYo bee Ce en eRe ene ee a OS: 23 

Depth. teases: oecc tends ogesosesmewace-eeaemtee 30 

1S aH ES eRe ER UCE CON omapaoaeecracenone 5 

Maxailanyreccsacecsseshee< cae eeseecs et eeeeee 14 

Snout to posterior margin of eye......... lif 

SGD ike) Hoe Clo s sseodnoooascossodeooe 49 

Snouttoritstanallinayeesneececseeeeeeecete 50 

Bengthiof pectoral... s..-cescs sensseeea se 16 

Menpthroftcaudalltenceessosencere: ete see 27 

Woncestidorsalltrayenssess-se een aeneseereece 124 

Mongestianalliraysenrcccess oe scsctetsert ceceecs 10h 

Number ofidorsallrayst--e---e-seeetees eee v-I, 19 

Number ofranalirays: co. -seecececeaesceseaes | II—I,20 

INumbersotroullerakersie-e eerste eee 4-+10 

133. Oligoplites refulgens sp. nov. 

Puate XI, Fie. 19. 

Head 42 in body without caudal; depth 44. Eye 41 in head; maxillary 24; snout 3}. Inter- 

orbital width little exceeding diameter of eye. Dorsal V-I, 20; anal II-I, 19. 

Body more elongate than in other members of the genus; the ventral and dorsal ouilines 

similar and symmetrical, without angles at origin of dorsal and anal fins. 

Head pointed; its greatest width 24 in its length; its depth at point of occipital crest a little 

anterior to edge of opercle, 14 in its length. Mouth comparatively small; its outline curved upward 

anteriorly and downward posteriorly; lower jaw slightly the longer; maxillary scarcely reaching to 

below middle of eye. Teeth on jaws in narrow bands which are scarcely as wide as exposed portion 

of maxillary anteriorly. Bands on vomer and palatines wide, that on vomer about 1} as long as it 

is wide, its greatest width in its anterior third or fourth; palatine bands at least twice as wide as those 

on jaws. Tongue with minutely granular patches. 

Head entirely scaleless. Scales on body about as in the most conspicuously scaled examples 

of O. saurus. Top of head and nape smooth as in O. sawrus, without the conspicuous pores of 

O. mundus and O. altus. 
Insertion of ventrals about midway between base of first anal spine and the vertical from 

anterior orbital rim; their tips reaching over half way to second anal spine. Pectoral extending to 

tips of ventrals. Longest anterior dorsal ray a little longer than longest anal ray. Last ray of dorsal 

and anal elongate, that of the anal the longer, reaching rudimentary caudal rays. Caudal rather 

short, the lobes equal; its longest ray rf in head. 

Sides bright silvery; top of head and snout nearly black; extreme tip of lower jaw black. 

Two very dark brown or blackish bands run parallel along the back and upper part of sides; the 
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lower sharply defined below by the silvery of the sides, passing gradually above into dusky silvery. 
The upper band is uniform in color and joins its fellow of the opposite side, forming a well defined 

median band on back as viewed from above. Dorsal spines and anterior part of soft dorsal blackish; 
anal slightly dusky anteriorly, its spines white. Ventrals white; pectoral dusky on inner face, growing 

darker towards base. Upper and lower edges of caudal dusky; the upper the darker. 

A single specimen, 22 cm. in entire length, was taken in the Panama market. 

Measurements in Hundredths of Length without Caudal. 

Bength without caudal sess:s-h--secceses 203 

1s Kee 16 Deere toe ret cca mnancpnctriceed ac tiske coc 274 

Wepthy so coccen ee ooeee cess re seen er eee 22 

bs (eee RRC aPr econ GE Lose SURO EORS 5 

Maxullary vissessactesuaccee steteecr ree areca: 94 

Snout to posterior edge of eye............ II 

Snoutiolsotticdorsalltesss-s scenes eee see 49 

Snout:tovanal ) en eos ees eae eee eee 51 

enetheots pectoralena= seas pee te teeter 12d 

Meng thyoticaridal eases ese eee eee eee 18 

Length of longest anterior dorsal ray.... 84 

Length of longest anterior anal ray...... | ii 

Numberrordorsalarayspaeneeese tes aes | V-I, 20 

Numbertof‘anal mays nse ec eee eee II—I, 19 

Numbertoticillerakersp eee: -oeeene sees 6--17 

134. Oligoplites mundus Jordan & Starks. 

In the Panama market this species is more abundant than any other of the 
genus. 

O. mundus resembles OQ. altus, and differs from that division of the genus to 
which O. saurus and O. refulgens belong in having the top of its head and nape 
closely covered with pores, which open into short canals ramifying beneath the skin. 

In a large specimen from Mazatlan, about 16 inches in length, these pores and 
canals are very conspicuous and extend posteriorly in a patch on side of back to a 
point above the anterior third of the pectoral fin. O. mundus and O. altus have also 
the anterior branchiostegals connected across the isthmus by a thin, but tough trans- 

parent membrane. The bands of teeth on the jaws are wider, the body is deeper, 

and the caudal is longer. 
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Measurements in Hundredths of Length without Caudal. 

: _ Algodones |Mazat- 
iL Oval Min Goh aN cee RR oe Age iB Panama Lagoon, lan, 

' 1 Dia ee. Mex. 

Length without caudal in mm............. 198 | 210 | 205 208 174 | 209 151 385 

See ee ee os | 253] 264| 26] 26| 26) ‘2541 244 

[Dison 2 ade Sear Coates Nmaetcor pec eaacies 35 34 36 35 363 34 33 35 

1 EIN saat cls AME as CaP RN rie ee sae Se 5 54 54 5 4 5 54 4 

Naot] Bin eteat. pactiecs oe oaedaanaonates reanceanc 174 174 174 18 18 174 iy 16 

Tip of snout to posterior edge of eye..... I1f} rd) 12 12 12 12 12 roy 

Tip of snout to soft dorsal.................. 51 524 53 5a 53 52 Sik 5 

Tip of snout to anal....... reat ee BA || - 5 544 55 55 524 52 51 

Menem avOlepectOlalinnc..sue.tecee eee eseeee 164 17+ 17 164 163 174 16 16 

Leer aga nol Gabe et eapassonoceansenepasconza 25 27 28 2641 27 27 254, 244 

Heisht, of dorsal.-235.--.e-00 0 Phongeache 154 16 16 16 15 16 15 14 

Peto t Olanal mercer -eeeeeestocisasesceec ess 15 15 15 14 14 15 14 13% 

Nimber of dorsal rays... .ce. cee ween IV-I, L9|IV-I, 20|IV-I, 20] V-I, £9 |IV-I, 18] V-I, 20 |IV-I, 19] V-I,20 

Number ofanal TayS) «cee sasswe cesses II-I, 19] 11-1, 20] 11-1, 19| II-I, 19] II-I, 18 | 1-1, 20/II-I, 19| 11-1, 20 

Number of gill-rakers above angle........ 3 3 4 4 3 4 3 4. 

Number of gill-rakers below angle ...... 10 II 10 10 9 if) 10 fe) 

135. Trachurops crumenopthalmus (Bloch). 

Oceasionally brought to market, where numerous specimens were collected. 

It was also observed at Acapulco. We are unable to find any differences between 

specimens from the Atlantic and the Pacific. 

The head varies from 3! to 31 in length; the depth from 3} to 3;; the pec- 

toral from 3! to 32. Orbit 25 to 34 in head; maxillary 2} to 25; ventral 2 to 25. 

Plates and scales along the entire lateral line vary from 86 to 91. 

136. Hemicaranx atrimanus (Jordan & Gilbert). 

Of frequent occurrence in the Panama market, where it appeared sometimes 

in considerable numbers. 
As the original description was taken from a single specimen, we append the 

following notes giving a wider range of variation. 

Head 32 to 41 in length; depth 2} to 2?; length of pectoral 23 to 2}; chord 

of curve of lateral line 34 to 4; straight part of lateral line 1} to 2. Orbit 35 to 43 
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in head; maxillary 31 to 32; ventrals 14 to 2;; highest dorsal spine 3 to 34; second 
dorsal ray 13 to 2. Length 23 to 36 cm. 

The following color description was taken from a fresh specimen: Back deep 
blue, with faint traces of cross-bars. Snout and opercles dusky. Cheeks dusky 
yellow, with coarse brown specks. Lower part of sides silvery, with some dusky 
shading and without yellow. Caudals and pectorals light lemon-yellow, the caudal 
narrowly edged with black. Pectorals with a jet-black blotch involving base and 
axil of fin and basal portion of all except the lowest rays. Dorsal, anal and ventrals 
orange-yellow, more or less dusky; dorsal inconspicuously margined with black. 

137. Hemicaranx zelotes Gilbert. 

PuateE XII, Fie. 22. 

Hemicaranx zelotes GILBERT (JORDAN & EVERMANN, 1898, p. 2845). 

Closely related to atrimanus, with which it agrees in having a large jet-black area 
on axil and base of pectorals. It differs from atrimanus in the following characters: 
The more rounded profile of snout; the lower spinous dorsal; the longer maxillary; 
the higher, shorter curve in the lateral line; the wider scutes, which are also fewer 

in number; the darker coloration of body and fins. 

Head 4 to 4% in length; depth, 22 to 28; D. VII-I, 26 to 29; A. II-I, 23 to 25; P. 20 to 22. 

Scutes 51 to 53 (over 60 in atyimanus). 

Body regularly elliptical, its greatest depth about in the middle of its length, exclusive of 

caudal peduncle. Head small; anterior profile more decurved, the snout hence blunter than in 

atrimanus,; depth of head just behind eye about five-sixths its length. Jaws subequal, the tip of the lower 

slightly projecting; maxillary narrow, not quite reaching anterior margin of pupil, about 34 in head 

(34 in atrimanus). A single series of small, close-set subequal teeth in each jaw; no teeth on vomer, 

palatines, or tongue. Orbit considerably greater than snout, 34 to 34 in head. Interorbital width 
(taken at anterior margin of orbit) slightly less than orbit. Occiput with an evident carina. Distance 

from snout to first dorsal spine greater than length of pectorals. 

Spinous dorsal very low, the highest spine considerably less than orbit (greater than orbit in 

atrimanus). A well developed antrorse spine before the dorsal. Soft dorsal and anal similar, not 

falcate; the rays decreasing in size from the first; the highest ray of the soft dorsal 2 to 24 in head; 

the highest ray of the anal about 21 in head. Dorsal and anal depressible into a sheath of scales, the 

last 3 or 4 rays uncovered. Caudal fin wide, well forked, the upper lobe the longer, the longest ray 

not quite one-fourth total length of body. Pectoral fin long, falcate, but much shorter than in aévz- 

manus, 34 to 38 in body (22 to 24 in afrimanus). Ventrals 22 to 28 in head. Scales as in atrimanus. 

Lateral line with a very strong curve anteriorly, the height of the curve 2} to 34 in its length; 

its length 2} to 24 in the straight portion. The entire length of the straight portion is furnished with 

scutes, which are very small in front and behind. The scutes are considerably wider and lower than 

in atyimanus: the widest about one-half the diameter of orbit (about one-third diameter of orbit in 
atrimanus ). 

Coloration much as in afyvimanus, but darker and the fins without yellow. Blackish olive above, 

dusky silvery below, top of head and snout black. Spinous dorsal black; soft dorsal and anal black, 

except a narrow light streak at base. Caudal dark, margined with black; pectorals very dark, black 

on inner face, the extreme lower rays light. A large jet-black blotch covers the base of the pectorals 

and extends for about one-fifth of the whole length of the fin; the axil is also black. 

Four specimens were obtained in the market at Panama; none others were seen. 
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138. Hemicaranx furthii (Steindachner). 

Only the types known, from Panama. Probably not distinct from H. leucurus. 

139. Hemicaranx leucurus (Giinther). 

Only the type known, from Panama. 

140. Caranx vinctus Jordan & Gilbert. 

But few specimens were seen, four of these preserved. They agree well with 
the description of the type. The measurement of the eye in the original description 
is evidently of the entire orbit. Between the adipose eyelids, the eye is 5 to 5£ in 

head. 

141. Caranx hippos (Linneus). 

We have compared seven specimens from Panama and Mazatlan with five 
specimens from Jamaica and Cuba. The Pacific examples seem to differ slightly in 
having an average larger number of gill-rakers and more plates in the straight 
part of the lateral line. In five of the seven Pacific specimens, the ventrals end con- 

siderably in advance of the vent; in one specimen they reach the vent, and in one 

they extend beyond it. The Atlantic specimens all have the ventrals reaching to or 

a little past the vent. The Panama specimens are all a little more slender than the 

Atlantic or Mazatlan specimens. It is not probable that these differences have any 

importance for classification. 

: Mazatlan ! S 
[Lib fezt Na ere ea peep caadandeiesoseecnaenhone Panama ; Jamaica S 

Mex. Oo 

. . | | > 

Length in mm. without caudal ........ 252 |204 |260 |261 |254 |185 |177 |200 |200 |193 |172 228 

Depth at base of ventrals............... | 32 | 34 | 304] 324| 31 | 364) 36 | 354] 36 | 36 | 35 | 38 

Distance from base of ventrals to | 

ist detached anal spine............... || 204] 214] 214) 22 | 21 | 214) 19 | 20$) 21 | 203) 20 | 20$ 
| 

Distance from vent to base of ven- 

(B72UL (Teh fate gee ROA ee || 144] 164| 16 | 164) 15 | 15 | 14 | 14 | 143) 14 | 133) 13% 

a a im : - et ert SS eee << 

< < < < 
@ ie) oO © oO 
5 5 = pena 
g oma q ad 
2 fe a 9 
a On 77) on 

oa oo (a) Om 

8 <5 g a 
re OS fo} ito 
a So Pp —t a5 

2 age ; oa oO = oO 
3 aa 3 GAS 
Be a) si a 

ql) 
November 14, 1903, 
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Table of gill-rakers and plates of straight part of lateral line. 
— = a < 

Wocalityeessscsc.cssess-eeeeo Panama Mazatlan Jamaica | & 

© Gilleralkkens meas -seee errors || 16+2|16+2|16+1 |16+2 ise aneds 16+1]14+2|15+2|14+2|15+2/14+2 

PIATES he esa se eee eee 39 2) 44a Byker ee) BS slike eG oe 136 
i} 

142. Caranx caballus (Ginther). 

Frequently appearing in considerable numbers; seven specimens preserved. 

These, in addition to three specimens from Mazatlan, have been compared with four 

specimens of (. crysos from the Atlantic (two from Jamaica; one from Woods Hole, 

Mass.; one from Florida). 

C’. caballus seems to be more slender, the depth varying from 31 to 34 (38 to 

3; In C. crysos). The former has two or three of the plates on the caudal peduncle 
lengthened antero-posteriorly. Counting from a point opposite the base of the last 

dorsal ray to opposite the beginning of the short outer rays of the caudal, they num- 
ber four or five in C. caballus, and seven or eight in C. crysos. 

The two species do npt differ in length of the pectoral or in the number of 
plates in the straight part of the lateral line, as has been alleged. In both, the 
pectoral varies from 2} to 3} in the length, and the plates from 47 to 50. 

143. Caranx marginatus (ill. 

Common in the Panama market. We supplement the description given by 
Jordan and Evermann (1896, p. 922) as follows: 

Head from 3} to 31 in length; depth 2% to 3. Dorsal in four specimens 
VIII-I, 21; in two specimens VIII-I, 20. Anal in four specimens II-I, 16; in two 

specimens IT-I, 17. Eye (iris) 4 to 4 in head; maxillary 3 to 31, reaching to below 
posterior border of pupil. The gill-rakers number 4 or 5+ 14 or 15. Pectoral 23 
to 3 in body. Arch of lateral line 12 to 13 in its straight portion. Plates in straight 
part of lateral line in two specimens 30, in three specimens 31, in one specimen 82. 

We have specimens in the collection of Stanford University from Mazatlan, 
Socorro Island and the Galapagos Islands, which agree with our Panama specimens 
in all respects. 

Doubtless all of the records of the occurrence of C. /atus in the Pacifie are 
referable to either CO. marginatus or C. medusicola. C. marginatus differs from C. 
medusicola and C. Jatus in haying a slenderer form, and fewer plates in the lateral 
line. 

We have re-examined the two type specimens of (. medusicola from Mazatlan, 
and also several specimens from Clarion Island. None of them exceed 7 inches in 
length. From ©. /atus of the same size (of which we have specimens from Key 
West, St. Lucia and Bahia, Brazil), C. medusicola differs in the following respects: 

*Gill-rakers given for lower arch only; the rudiments enumerated separately in each cage. 
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The maxillary is shorter, 22 to 24 in head (2 to 2! in C. latus). The preorbital is 

wider, in the narrowest part two-thirds the diameter of the eye (half eye in C. /atus). 
The snout is longer, from 2,°, to 3 in head (32 to 32 in C. /atus). The gill-rakers are 
more numerous, 4+ 17 or 18 (4+ 14 or 15 in @. /atus). It has 1 or 2 more soft 

rays in the dorsal and anal, 22 or 23 dorsal rays, 18 anal rays (20 or 21 dorsal rays, 

and 16 or 17 anal rays in C. /atus). One of the Mazatlan specimens is deeper than 
any specimen we have seen of C. latus, the others are of the same depth. 

The figure of @. medusicola given by Jordan (18955, plate 34), shows the 
characters of this species very well, except that the preorbital is not wide enough. 
In the original description, the number of the dorsal spines, gill-rakers, and lateral 
plates is wrongly given. The first dorsal has 8 spines, the plates to the bend in the 

lateral line number from 36 to 38. 

Measurements in Hundredths of Length without Caudal. 

SSE CIES we hsoce atin cem eee ee ois ces eoaeasemeeemtertc eral: | C. MEDUSICOLA Cc. LATUS 

Be en ee ee Me | Tid | Brant Peo ae: 
ge Tue a Sad al 

Length without caudal in mm................6.00:.++- | 98 | 123 138 139 103 Ill 108 

Bieri cst aS den tied Bind siege oko uetlls a5 55 oes | Bieta sOeil|t 932 324 33 32 | 32 

Died, Joss 55 job ec da peee Soe eR Een meee ene secneece il huuc! US) ali sW> al Ke) 424 43 43 43 

STO pce p ene ach aNSeae Hoes er iter icici ae eta US Osea ro} 10h II get 9 9 9 

east wiGta On preorbitales.--cscee-aecesner ease sce 4 4 4h 44 3 3 

WVleexct latsyicerac ete sees asc cece esteem siice stincee once en Sox gar | 12h 12 13 Bye th 15 15% 

LESTE Seca nngee Oboe nace Becct Aue aden ban anboceS eanRORORnG | 8 74 74 74 8 8 8 

@hordiot curve.on lateralline 20 2).2-5.cesoesen ces | 30 30 30 30 28 30 390 

Siraisht parton lateral linelsee..--2-¢ere-a-e-e ene: | Atk | 414 | 42 42 45 43 45 

Number of sott dorsal rayS.--ceqeeseese ce os cere 22 22 22 23 21 20 21 

BUI eTAOL anal TaySs. ssc... sscte sce cease ceases. | 18 18 18 18 17 16 17 

Plates in straight part of lateral line................. | AO || 38 37 38 37 36 35 

144. Gnathanodon speciosus (Forshal). 

Appearing infrequently; on two occasions many large ones were brought to 

market. Our five specimens all have 19 rays in the dorsal and 16 in the anal. 

145. Citula dorsalis (Gill). 

Frequently brought to market. We preserved seven specimens from 24 to 

36 em. in length. Tothe description given by Jordan and Evermann (1896, p. 930), 

we make the following additions and corrections, based upon our material. 
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Depth from 14 to 2 in length. Eye 43 to 42 in head; snout 2¢ to 3. Pec- 
toral one-fourth to one-fifth longer than head. WVentrals reaching well past vent, 
about half the distance from their insertion to the third anal spine. Length of gill- 
rakers a little over half diameter of eye, their number 6+ 16. In three specimens 

the dorsal rays number 19 and the anal 17; in three the dorsal is 18 and the anal 16, 
and in one the dorsal is 19 and the anal 16. Scales in the straight part of lateral 
line 48 (not 58). 

146. Alectis ciliaris (Bloch). 

But few of this species were seen. We have compared our material with a 

single specimen from Jamaica and can appreciate no differences. 

147. Vomer setipinnis (Mitchill). 

Brought into the market almost daily, sometimes in large numbers. We 
preserved nine adult specimens and several young; the latter were taken in the 

tide-pools. 
We have compared our adult specimens with three specimens from Beaufort, 

N.C., and a single large specimen from Jamaica. From the former, ours differ in the 
following respects: The body is more slender, the declivity of the anterior profile is 
less steep, the space between the eye and the angle of profile above eye is shorter, 

the bases of the anal and soft dorsal are shorter, and the scutes on the caudal 

peduncle are larger. They differ from the Jamaica specimen only in having larger 
scutes. We have compared the young with specimens of the same size from 

Galveston and find them similar. The specimens from Beaufort seem to occupy a 
position between the Panama specimens and JV. spiwit. 

Our material from the Atlantic is so meagre that we are unable to decide 
whether the species from the Pacific is distinet or not. 
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Measurements in Hundredths of Length without Caudal. 

8 

BEGEAN Eg et 55.38 Oa acest dE rss eres N.C < Panama Galveston 

| & 
Length without caudal in mm...... 150 164 1138 248 159 |225 |204 |172 |204 | 63 | 66 | 65 | 66 

15 oats Lise BRE Nene ae ant be aN Se ene 33 33 | 334] 33 | 344] 32 | 34 | 334] 324) 39 | 38 | 38 | 38 

YG DED ese setae cne hee seuctoqeaes 55 | 57 | 58 | 514] 504] 50 | 484) 52 | 51 | 68 | 63 | 66 | 65 

ESSE oe ee ne eee oe Vege] | Lech Woe |] rege Ula) Suey |i egy IT auca| a uh abel) aicels | a) 

EME ree ode a Rn Rss aoa Kwara Si} 74) 7a SS 7) Fl 831) Fal Odeo || x0) | sok 

Eyetomiddle of upper curve of head 164] 16 | 17 | 134] 13 | 13 | 124] 13 | 124) 18 | 17 | 19 | 19 

Eye to anterior tip of maxillary... | 15 | 154] 154] 14 | 144] 134]-13 | 14 | 134] 18 | 17 | 20] 18 

Least distance from eye to anterior 
OTR SS 20S et as eae ee eg GL) GE 7 [GR 7 77 SZ shin Silglls MOR meer alls ede aed 

Eye to opercular angle 4 4 1 

Straight part of lateral line from || 
base of middle caudal rays...... 40 | 41 | 41 | 41 | 39 | 414) 42 | 404) 43 | 40 | 38 | 37 | 37 

Chord of curve of lateral line......) | 344) 32 | 33 | 33 | 32 |-32 | 30 | 31) 32 | 29 | 28 | 32] 33 

Length of soft dorsal base........... 45 | 46 | 46 | 444) 424) 444] 43 | 44 | 44 | 46 | 45 | 45 | 46 

Length of anal base.................. 53 | 54 | 52 | 48 | 48 | 48 | 48 | 48 | 48 | 55 | 52 | 54 | 53 

Benet hot pectoral... .csc.cccsssencss 248935) |) 37 esau Bos 37) |) 38u40nl 384) siz g6n35) |) 34! 

Ment Ol Gadalton wens ree setsecee | Brojken.|...... 29 | 29 | 28 | 29 | 30 | 28 | 30 | 28 | 32 | 30 

148. Selene crstedii Liitken. 

Common; brought into the market almost daily with S. vomer. It may be at 

once distinguished from all other members of the genus by the occipital region being 
searcely angulated, and by the comparatively large ventral fins. 

The following description is from a specimen 31 cm. in length. 

Head 23 in length; depth 13. Eye 4 in head; snout 2; maxillary 34. Dorsal VI, I, 18; 

anal II, I, 15. The profile of snout is less nearly vertical than that of head in front of eye, with 

which it forms a slight angle just below the level of the eye. In smaller examples the angle is less 

noticeable. The upper profile forms a broad even curve’from just above eye to spinous dorsal. The 

outline of the body is angulated at front of soft dorsal and anal. 

Teeth small, blunt, and. not much crowded, in bands on jaws and palatines, in a quadran- 

gular patch on vomer. Preorbital space contained 3 times in postorbital space. Gill-rakers contained 

24 times in diameter of eye; their number 4-14. 

The pectoral reaches to above eleventh or twelfth anal ray, or to within twice the Geer of 

the eye of the base of the middle caudal rays. The ventrals reach to the first detached anal spine; in 

specimens 21 cm. in length, they reach to the first anal ray; in specimens 11 cm. long, they reach 

to the caudal rays and are about half -the length of the entire body. Anterior dorsal and anal rays 

filamentous. Second dorsalspine as long as the maxillary, reaching when fin is depressed, two-thirds 

the distance between its base and the front of the soft dorsal. Ina specimen 11 cm. in length it is 

longer than the head by a distance equal to the diameter of the eye. 
Color silvery with bluish reflections above. Spinous dorsal and front of soft dorsal dusky; 

other fins colorless. In specimens 21 cm. in length or less, the distal half or more than half of the 

ventrals is black. 
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Measurements in Hundredths of Length without Caudal. 

Length without caudal in mm.... 243 150 160 86 

Pleads... Saaseask sosce ee sone eee 2G) a7, 39 42 

Depthineisias.c:S-nuestess eee eee | 60 66 68 73 

1D Renee ReReR Raa erenceoeenacee dadoon | 94 9 9 ine) 

SOUL Uses sc eceaceseese ne seeseeneeee ee | 19 20 204 22 

Mength’ of pectorall sarees | 46 47 46 43 

Mength of ventralstsaasasseeeeesere 114 20 17 60 

eng thiol (caudalleassseeeseeer ee | 36 38 40 37 

Length of dorsal base:........2-..: 45 48 47 45 

Mengthiof analibasenenaeeececes | 43 43 44 45 

Number of dorsal rays ............ | VI-I, 18 | VII-I, 17 | VII=-1, 18 

Number of anal rays............... | WI-I, 15 | W—-I, 15 | W-1,15 | 1-1, 15 

149. Selene vomer (Linneus). 

Common at Panama. We have compared our specimens with others from 
Florida and Jamaica, and find only individual differences. 

150. Chloroscombrus orqueta Jordan & Gilbert. 

Frequently taken in abundance. We have compared our specimens with the 
original description (Jordan & Gilbert, 1882, 0, p. 646) and with specimens of 
C. chrysurus. 

The depth is very variable; in our most slender specimens the depth is 23 
in the length, while in the deepest specimen (of the same length) it is 24. 
3etween these extremes are all intermediate shapes. 

151. Trachinotus rhodopus (ill. 

Not abundant; eight specimens preserved, from 15 to 36 em. in length. 
We have compared them with a single specimen of 7. glaucus from Key 

West. In addition to the less vertical snout noted by Dr. Gill, they differ in 
having much longer, slenderer, and more numerous gill-rakers. The scales appear 
to be smaller, and the dorsal and anal are probably slightly longer. 

The dorsal formula in seven specimens is VI, I, 20, in one specimen VI, I, 19; 
the anal in three specimens III, 19, in five specimens III, 18. The gill-rakers are 
long and slender, and do not greatly taper in size from their base to their tips. 
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They number 14 or 15 on the lower limb of the arch, and in length are from three- 
fifths to two-thirds the diameter of the eye. 

The character of width or position of the cross-bars is without value. In one 
of our small specimens, the second bar on one side occurs directly midway between 
the first and second bars on the reverse side, while the third bar is only a little behind 

the second bar of the reversed side. The first two bars are not always nearer 

together than the others, as described by Jordan and Evermann. ‘The bars are not 
SO conspicuous in our small specimens as in the large ones, but they are evident. 

In our specimens of 7. glaucus, the dorsal formula is V, I, 19, the anal 

II, 17. The gill-rakers are short and thick at the base and taper rapidly to a 
point. They number 9 on the lower part of the arch, and in length are but 

one-third the diameter of the eye. 

Measurements in Hundredths of Length without Caudal. 

‘SIDES esas aa ne an A oe On oe ES TRACHINOTUS RHODOPUS sp ete 

| Creal jeeeet aaa ate aco RSURSc es menee Ne coe c sone eee Panama Key West 

Penotnawithout caudal animes recess seeee teeter eee 227 221 232 226 

Lesh Saad is ie lis a SO are ete ve ar ets ta ok Dd oO Se 27 264 27 264 

Greatest depth at angle of dorsal..................... 51 54 49 53 

Eg) Ak Se Ce MONEE as St aE ere A ee E 64 64 64 64 

SHO Pe coed ce cdueeceder an ben Gaacecocoenes ch eaeerancordncatoe 64 7 7 64 

WVU pineal atv’ Seed yas sa ee on et ese Ne ee Sec eaten | | rope 10 94 9 

MOLE OL pial (GNE) cess eetesteeeciiae se aeeeieei see seer | 9 of 94 | 93 

ECtOTAU HIM) casas doe caste serene teens Soe edie sseaae see DR 24 23 | 214 

Winall 10, so a56 ghee Bateonacogcndnenasans coc doasconodaepie } ie) ro} If | pee 

Wiaperm caudalilobe ss secccsitecceenslasee tester onenes 50 53 51 | Broken 

Mana EhnrOurotlerakers menssen 4-7 acces ius dere enc \| 34 4 4 pi 

Fieicntiot caudal peduncles. ni2y.22..)..csesmercsotecnn- 8t 84 9 9 

Number of dorsal! spines... i. 0... seeadcecs seer eacotrns 1 VI, I VI, I Vay Ut We 

PIE Der Ole GOrsaliLAVS) cease: naeec dea -asdeccaiere eee | 20 20 20 19 

Number of anal spines and rays..............0.+ 0.006 || I, 18 ll, 19 Ill, 19 dhs 17) 

Number of gill-rakers on lower limb of arch...... 15 15 14 9 
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152. Trachinotus culveri Jordan & Starks. 

A single specimen was taken in the market. 

This species seems to differ from 7. faleatus in having a slightly shorter 
dorsal and anal. Our Panama specimen and the type and co-type from Mazatlan have 
the following fin counts: Dorsal VI, I, 18; VI, I, 18; VI, I, 17; anal ILI, 16; IT, 

17; III, 16. In twelve specimens of 7. falcatus, three have 20 soft rays in the 

dorsal, nine have 19; in the anal, nine specimens have 18 soft rays, three have 

17. As the largest specimen of falcatus in our possession is but 8 em. in length, 
other comparisons are unsatisfactory. 

T. culvert differs from 7. kennedyi in having a deeper, more angulated body 
and in having the mouth more oblique. The anterior end of the premaxillary is on 

a level with a point a little above the lower rim of the orbit in 7. culveri, while it is 
slightly below the orbit in 7. hennedyi. 

153. Trachinotus kennedyi Steindachner. 

Frequently brought to market but never in large numbers. Six specimens 
were preserved, 28 to 31 em. in length. 

They are smaller than the specimens from which Dr. Steindachner wrote his 
excellent description, and differ slightly as follows: Head 3} to 34 in length; depth 
1} to 1g. Eye 4 to 43 in head; interorbital width 21. The maxillary reaches to 

below the middle of the eye or only slightly beyond that point. 

154. Trachinotus paloma Jordan & Starks. 

One adult specimen taken, 31 cm. in length. We have in addition a large 
specimen from Magdalena Bay and several small ones (including the types), from 5 
to 10 cm. in length, from Mazatlan and San Juan Lagoon, Mexico. For com parison 

we have a single large specimen and two smaller ones of 7. carolinus from the 
Atlantie. 

1’. paloma differs from 7. carolinus in having a smaller eye, 52 to 54 in head 
in adult, 34 to 44 in young (44 in carolinus in adult, 3 to 34 in young). The gill- 

rakers are longer, their length contained 6 times in the postorbital part of the head 

in the adult (10 times in the adult of carolinus). They number the same in the two 

species, 44-9 or 10. The snout is longer, 34 in head (4 in head in carolinus), and 

the maxillary is shorter, 3 in head (2% in carolinus). The anal lobe seems to be 
shorter, 1} in head, 14 in anal base (in carolinus it equals head and is 14 in base of 
anal). We find little difference in size of head between the two species, though such 
was alleged to exist in the original description of 7. paloma. 

155. Nomeus gronovii (Gmelin). 

Recorded from Panama by Dr. Eigenmann (1894, p. 629), who states that 
they were taken in “rocky pools at Panama.” It has not been taken by other 
observers. 
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156. Peprilus palometa (Jordan & Bollman). 

This species was frequently brought to the Panama market. As the type of 
the species was only 7 em. in length, we supplement the original description by the 

following taken from specimens 19 to 23 em. in entire length. 

Head 3} to 34 in length without caudal; depth 14%; to 14%. Eye 44 to 4} in head; maxillary 

34; dorsal III, 44 to 46; anal III, 41 to 43. Lateral line roo. Gill-rakers 5+ 16 or 17. 

Body compressed and deep, the dorsal and ventral outlines similar in contour behind the 

head. Dorsal profile of head more convex than ventral; the snout blunt. Mouth small and oblique, 

the maxillary barely reaching past the anterior orbital rim. Teeth in a single row on jaws; none 

evident on vomer or palatines. Gill-rakers about half as long as the diameter of the eye. 

A few scales present on head under and behind the eye, and a few at upper end of opercle; 

head otherwise naked. Scales on body smooth, crowded, and loosely attached; those of lateral line 

more firmly attached. Dorsal, anal, and caudal fins covered with fine crowded scales. 

In the co-types, with which we have compared our specimens, no lobes are evident on the 

dorsal and anal fins. In the adult specimens, the lobes are well developed, though variable in length; 

they are generally longer in the larger specimens. The spines of dorsal and anal are scaled over, as 

are the rays. Anal lobe much longer than that of dorsal, often reaching to below the tips of the last 

anal rays, or to base of caudal fin. Dorsal lobe sometimes extending to opposite tip of pectoral, 

sometimes reaching further back. Dorsal and anal rays behind the lobes of about equal height, 

generally a little higher than the diameter of eye, though often less than that in the smaller specimens. 

Tip of pectoral generally reaching to half way between its base and tips of middle caudal rays. Pelvic 

bones ending as a short sharp spine. Upper lobe of caudal the longer, sometimes filamentous. 

Color bluish brown on back, silvery on lower parts of body. Top of head and snout colored 

like the back. Opercle with dusky brown areas. Dorsal, anal and caudal variously dusky. Pectoral 

dusky behind base; the rays sparsely covered towards their ends with rather large brown dots. 

(12) November 20, 1903. 
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157. Peprilus snyderi sp. nov. 

Prate XII, Fic. 23. 

Head 34 in length without caudal; depth 2%. Eye 53 in head; snout 3%; maxillary 3}. 

Seales 110. Dorsal III, 45; anal III, 43. Gill-rakers 5 + 16. 

Dorsal and ventral outlines of body similar, the body not greatly compressed, more elongate 

than in any other American species. Snout blunt. The occipital crest forms a sharp ridge on top of 

head. Mouth rather small, the maxillary barely reaching to the vertical from anterior edge of eye; 

jaws subequal. Teeth small and close-set in a single even series, those of lower jaw fitting inside those 

of upper jaw when mouth is closed. Gill-rakers moderately slender, half as long as the diameter of 

the eye, their number 4 or 514 to 16. Top of head with a network of sensory canals ramifying 

over it, the most conspicuous branch vein-like above anterior part of eye. Branching canals also 

extend more or less over the scales of back above lateral line, sometimes reaching nearly to dorsal 

spines. 

Head entirely scaleless except the cheeks and upper part of opercles. Dorsal, anal and 

caudal with very small, crowded scales, extending nearly to the ends of the rays. Pectoral scaleless. 

Body completely invested with rather loosely attached scales. 

Dorsal and anal fins with moderate lobes, that of anal slightly longer than that of dorsal, 

about equal to the length of head without snout. Base of anal a little shorter than that of 

dorsal. Tip of pectoral nearly reaching to the vertical above notch behind anal lobe, its length 

greater than that of the head by the diameter of the eye. Pelvic girdle ending as a small sharp 

spine. Caudal longer than pectoral by nearly half eye. 

Color bluish brown on back, changing to a warm Vandyke brown on naked parts of head. 

Caudal a rich dark brown similar to that of head. Pectoral brown at base, toward end of rays dusky, 

with dark points. Other fins dusky. One specimen is more silvery than the others, and may represent 

more nearly the original coloration. Top of head brown. Caudal, dorsal and anal slightly dusky. 

The type is 255 mm. in entire length. The species came to market on but 

two days of our visit of six weeks. Seven specimens in all were seen and preserved. 

The species is named for our friend and associate, Professor John O. Snyder, 

who has helped us materially in the preparation of this report. 
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Measurements in Hundredths of Length without Caudal. 

Type 

Length without caudal in mm................2.....-: 200) | 25" ||) 21m 187 180 | 187 192 

Lead 52 ste aFuiess Geter Sagas hoes es ease ee 284 28 27 28 29 28 284 

1 B=) 0,0 Weert een eRe narne re eae he Sache aatccect nicobco se 37 38 374 39 41 374 39 

a eer anS ea coce EoaRocEcr cic Dee e ces recocceiodecanddose 5h 5h 53 5h 54 54 54 

NOU Eee rate cease gene & oaeecernhe Te EE eee 74 7k 7k 8 8 74 74 

Ei dU ET niin sorcceenn Oana sanee ptacescbe prodio son Gadcedden 8 7h 8 84 84 8 84 

ongestidorsalirays)-- ares es see eee enter cent eens 194 19} 19 22 214 | 20 22 

Longest analorays:...cccccucactes eae ecsnee ter seers 20 Om 20 24 23 21 23 

eng thiofepectoral passe peseesee eee ee eee 32 32 31 33 323 | 32 33 

Wen oth) ofjetudalleyy-sss eee eer 34 34 33 36 34 35 35 

Number of scales ae aca ten es ee eee 107 112 MO |loncoonace III 108 109 

INumberotadorsal irayspess sess eee eee eee Il], 45 | III, 45 | 111, 43 | 11, 44 | 11, 44 | 111, 45 | 11,44 

Numbegoiganalacaysse sss ee eee erent eee III, 43 | 111, 42 | 111, 43 | III, 42 | 111, 42 | 111, 43 | 11, 42 

Numberotyerllrakersayey ee ee eee 5+16 | 44+14 | 4416 | 4416 | 4414 | 4415 | 4414 

158. Peprilus medius (Peters). 

The Panama record of this species (Jordan, 1885, p. 375) needs verification. 
The specimens obtained may have belonged to one of the forms above recorded, 
both of which were at that time unknown. Only the type of P. medius is now 
extant. 

Family CHEILODIPTERIDA. 

159. Apogon dovii Giinther. 

Abundant about the rocky islands in Panama Bay. 
The species varies in color from light to dark red, with much or little black 

pigment. The caudal may be translucent or blackish, the soft dorsal is translucent, 
or may be tipped with black, or may be largely black with only the posterior rays 
whitish. The anal and ventral fins may also be translucent, or with the terminal 
portions more or less largely black. Young specimens are marked with a very con- 
spicuous round or elliptical black spot on the end of the caudal peduncle, and a rather 
poorly-defined dusky streak around the snout and across the opercle. The streak 
wholly disappears and the caudal spot becomes very faint and diffuse with age. 
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There seem to be no differences, save those of color, between A. dovii and A. 

retrosella. The fin-rays, general proportions, and squamation seem alike in the two. 

The fin-formula is: dorsal VI-I, 9; anal II, 8. The lateral line traverses 24 or 

25 large scales to the base of the caudal fin, and 5 or 6 scales of reduced size on the 

fin itself. Between the lateral line and the base of the spinous dorsal are 2} rows of 

scales (as in retrosella). In A. atricaudus there are 44 or 5} rows, in A. atridorsalis 

34 rows between the lateral line and the spinous dorsal. 

Measurements in Hundredths of Length without Caudal. 

SPECIES wrcneatecs sete te. teens eniesen APOGON DOVII A, RETROSELLA 

Mazat- San 
EGE ALITY? HAs A sae. Seeseseee ss td ek | Panama lan, Benito 

| Mex. |Id., Mex. 
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(Caudal Tes ia tier ocho teteeeseaeces | 29 29 28 28 29 

Family CENTROPOMID 2. 

160. Centropomus undecimalis (Bloch). 

Frequently found in the Panama market. 

We are unable to follow Dr. Jordan (1895 6, p. 452) in recognizing the 

Pacific form as a distinct species (C. viridis). The separation is based on the supposed 

greater length of the appendages to the air-bladder in viridis, and the shorter second 

anal spine. We find, however, that the third anal spine projects beyond the second 

in Atlantic specimens as well as in those from the Pacific, and there seems to be no 
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difference between them in this respect. The appendages to the air-bladder vary 
widely in length, from a trifle less than the diameter of the eye to twice the diameter, 
in our Panama specimens. In the few individuals we have been able to examine 
from the Atlantic (Havana and Jamaica), the appendages vary from 1} to 1} times 
the orbital diameter. It is highly improbable, therefore, that this character possesses 

any significance. 

161. Centropomus nigrescens (iinther. 

Only a few small specimens seen. 

162. Centropomus pedimacula Poey. 

Very abundant at Panama. 

We have had for comparison a single specimen from the Atlantic, which 
shows a slightly longer anal spine and a slightly wider interorbital space than any 

of our Pacific examples. In all other characters there seems to be perfect agreement 
with our Panama specimens. We believe that the slight differences found are well 
within the range of variation of the species, and shall therefore not recognize Centro- 

pomus medius (the Pacific form) as distinct in any degree. A full series from the 
Atlantic may eventually prove, however, that these characters have a higher value 
than we have assigned to them, and necessitate specific separation of the two forms. 

C. grandoculatus is certainly not separable from C. medius (= pedimacula). 
The scale-counts of different authors vary widely inthis group, as some have included 
a number of the scales overlying the base of the caudal fin, and others cease the 
enumeration at a point corresponding to the base of the median rays. In this paper 
we have adopted the latter course, and find very uniformly 47 or 48 tubes in speci- 
mens from Mazatlan, Panama and Havana, including those from the San Juan 
Lagoon, Mexico, upon which is based the description of grandoculatus given by 

Jordan and Evermann. The first dorsal fin contains uniformly 8 spines, as in all other 
species of the genus. The describers of grandoculatus seem to have neglected the 
first spine, which is very short and often concealed by the scales. Other characters 
assigned to grandoculatus, such as the form of the body and the size of the eye, have 
no significance. The amount of black on the ventral fins is also subject to wide 
variation, and has no distinctive value. In young specimens, the black is usually 

very distinct, but in adults it grows fainter and often disappears. 

163. Centropomus unionensis Bocourt. 

Puate XIII, Fie. 27. 

Abundant in Panama Bay. 

The species is closely related to armatus and robalito, but has shorter anal 

spines and weaker ridges and spines on head than in either species. It agrees with 
robalito in the slender, flexible dorsal spines, the second one of which is very short, in 

the anterior position of the vent and in the pale lateral line; with armatus in the small 

number of gill-rakers, and the increased number of scales in a vertical series above 
the lateral line. The second anal spine scarcely extends beyond the tip of the longest 
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anal ray, and extends beyond the third anal spine a distance less than half the diam- 
eter of the pupil. The interspinous membrane is not dusky. The dorsal spines are 
slenderer even than in robalito; the third is not heavier than the fourth, and is usually 

shortened a little, giving a rounded contour to the fin, which is sometimes, however, 
sharply angular. The second dorsal spine is very short, varying from one-fourth to 
one-sixth the length of the third. The distance from the vent to the base of the 
first anal spine equals that between the tip of the snout and some point between the 
hinder margin of the pupil and the hinder margin of the orbit. The preorbital and 
the horizontal and vertical limbs of the preopercle are very weakly spinous, the 

spines being scarcely perceptible in some specimens. There are 2 stronger spines, 
as usual, at the preopercular angle. The ridges on top of head are low and nar- 
row; the median pair are most widely separated at a point over the middle of the 
occiput. There are 5 or 6 developed gill-rakers on the vertical limb of the outer 

arch, 11 or 12 on the horizontal limb, besides 2 or 8 rudiments on each. There are 

47 or 48 scales in the lateral line in advance of the base of the caudal, and 74 ina 

vertical series between the middle of the soft dorsal and the lateral line. The lateral 
line is uniformly pale. 

Measurements tn Hundredths of Length without Caudal. 
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164. Centropomus armatus Gill. 

Puate XIII, Fie. 26. 

Abundant in Panama Bay; distinguishable at sight by the excessively 
developed second anal spine with the black interspinous membrane, and by the 
strong, inflexible dorsal spines. 

The species is placed by Boulenger (1895, p. 370), in the synonomy of C. 
ensiferus, but this is wholly inadmissible, as has been pointed out by Jordan and 
Evermann (1896, p. 1123). 

C. ensiferus agrees with armatus in the strongly spinous bones of the head, 
and in its greatly developed second anal spine and black membrane; but it differs 

conspicuously in the slender, flexible dorsal spines, and in the course of the cranial 
ridges and the shape of the included areas. In the three specimens of ensiferus 
before us from the Atlantic, there are but 5 or 6 scales in a vertical series between 

lateral line and middle of second dorsal fin. The gill-rakers in these specimens are 
as follows: 9++17, with 3 additional rudiments on each limb; 9+17 with 4 rudiments 

above, 5 below; 8+-16, with 4 rudiments on each limb. The distance from the 
middle of the vent to the base of the first anal spine equals, or a little exceeds, that 
from tip of snout to hinder edge of pupil. The second anal spine extends to opposite 
the edge of the scaly area on base of caudal, and is contained 3,2, to 83 times in the 

length. The character and direction of the ridges on top of head are very charac- 

teristic, and are well shown by the accompanying figure (Pl. XIII, fig. 24). 
In (C. armatus, the second anal spine is longer than in any other Pacific 

species, to be compared in this respect with C. ensiferus only. The fifteen specimens 
secured by us vary little in the length of this spine, which extends, when depressed, 
to opposite the base of the caudal in young specimens, well beyond that point in 

adults. The third anal spine usually exceeds slightly the longest soft ray. The 
membrane between the second and third anal spines is jet-black in the young, and is 

usually blackish in varying degree in adults. In none of our specimens has the 
pigment entirely disappeared, but it is not improbable that it occasionally does so. 
The dorsal spines are much stronger than in any other known species, and are wholly 

constant in this regard. The third spine is the strongest, and is inflexible; it is but 
little longer than the fourth, which projects beyond a line joining the third and fifth, 
giving a rounded contour to the fin. There is considerable variation in the height 
of the spines, the fourth spine, when depressed, reaching occasionally to or beyond 
the origin of the second dorsal, but usually falling short. The second spine is pro- 
portionally long, 24 to 31 in the third spine. The dorsal formula is VIII-I, 10 (11 
articulated rays in one specimen); the anal III, 6. The vent is posteriorly placed, 
the distance from its center to the base of the first anal spine about equaling the dis- 
tance from the tip of the snout to the middle of the eye. The preorbital has 5 to 7 
strong retrorse spines; an equal number of still stronger spines are in the “ humeral” 
process; preopercular spines much larger than in robalito or unionensis. 

The median pair of ridges on top of head are very strong. From the middle 
of the occiput they diverge a little, both anteriorly and posteriorly, and are separated 
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at their posterior ends by a distance equaling the diameter of the pupil; anteriorly 

they converge, meeting at a point opposite the front of the eye. 
The gill-rakers are long and slender, the longest two-thirds to five-sevenths 

the diameter of the eye, there being 5 or 6 movable ones on the vertical limb, and 
11 or 12 on the horizontal limb, besides 2 or 3 immoyable rudiments on each limb. 

There are 51 or 52 tube-bearing scales in the course of the lateral line, corresponding 

in number with the approximately vertical series along the back. Each vertical row 
under the middle of the second dorsal fin contains 74 or 84 scales in the fifteen 
specimens examined. The lateral line is pale, but is accompanied above and below 

by short stitch-like lines of black pigment, one pair for each scale. 

Measurements in Hundredths of Length without Caudal. 
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(13) November 21, 1903. 
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165. Centropomus robalito Jordan & Gilbert. 

Puate XIII, Fre. 25. 

Very abundant at Panama. 

Dr. Boulenger places this species in the synonomy of C. ensiferus, and Jordan 

and Evermann consider the two probably identical. They are easily distinguishable, 
however, by the different size and the direction of the ridges on the top of the head, 
by the larger serrations in (. ensiferus, the longer anal spines, and the rounded con- 
tour of the spinous dorsal. The membrane between second and third anal spines 
seems to be constantly blackish in ensiferws, and is usually pale in robalito. From C. 

armatus, robalito differs strikingly in the longer, more flexible, dorsal spines, the 
angular contour of the spinous dorsal fin, the ridges on head with the shape of the 

enclosed areas, the shorter anal spines with the light interspinous membrane, the 
more anterior position of the vent, the more numerous gill-rakers, the larger scales, 
and the uniformly light color of the lateral line. The third anal spine fails to attain 
the tip of the succeeding soft ray. The second spine extends beyond the third for 
a distance equaling one-half to three-fourths the diameter of the eye; it sometimes 
attains the base of the caudal fin, but more frequently fails to do so. The dorsal 
spines are long and flexible, the third little heavier than the fourth. The fin is 

sharply angulated at the tip of the third spine, which usually reaches a straight line 
joining the tips of the succeeding spines. The second spine is very short, contained 
4 to 4 times in the third. The distance from the vent to the base of the first anal 

spine nearly equals that from tip of snout to hinder margin of orbit, varying a little 
from that measurement in either direction. The spines on the margin of the pre- 

orbital and preopercle are distinct and strong, but less so than in armatus. 
The median pair of ridges on head are stronger than in any other species, and 

enclose a narrower space, which is widest opposite the posterior ends of the ridges 
and is regularly wedge-shaped, the ridges meeting at a point opposite the nostrils. 

The gill-rakers are long and slender, the longest two-thirds the diameter of the orbit. 

They are more numerous than in armatus, 7 or 8 movable ones on the vertical limb 
and 15 or 16 on the horizontal limb, with 2 or 3 rudiments at each end of the series. 

There are 46 to 49 seales in the lateral line in advance of the base of the caudal fin, 

and 5 or 6 scales ina vertical series between the lateral line and the middle of the 

second dorsal. The lateral line is uniformly pale. 
In the fresh state the ventrals are rich golden yellow, whitish at the base, with 

white pigment at tips, best marked on the inner rays. Anal lemon-yellow, including 

the membrane between the spines, which is rarely dusky; the base of the fin and 
the last two rays are translucent. The spinous dorsal is translucent dusky, not dis- 

tinetly black; the soft dorsal similar, translucent at base. The caudal is dusky trans- 

lucent, slightly tinged with straw color, the latter best marked on the lower lobe. 

The pectorals are translucent. 
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Measurements in Hundredths of Length without Caudal. 
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Family SERRANIDZ. 

166. Petrometopon panamensis (Steindachner). 

This species is seldom brought to the market, though it is very abundant about 

the islands in Panama Bay. 
The excayation in the frontal bones for the reception of the posterior processes 

of the premaxillaries is not so deep as in P. guttatus. It more nearly resembles in 
this respect Epinephelus louti, as figured by Boulenger (1895, p. 173). 

To the type description we add the following range of measurements, taken 
from specimens 19 to 28 em. in length: Head 2? to 23 in length, without caudal. 
Eye 5} to 6 in head; interorbital width (bone) 91; snout 33 to 4. The fin formula 

seems to be constant as described: Dorsal IX, 14; anal III, 8. The small canines 

anteriorly in each jaw are sometimes paired on one or both sides. 
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167. Epinephelus analogus (ill. 

Abundant among the islands in Panama Bay, brought to market in consider- 
able numbers. 

No variation has been reported in the number of dorsal spines, which seems 
to be constantly ten. In a specimen 20 em. long, the upper parts were dusky- 
olive, the under parts lighter, the cross-bars very faint. The spots were brownish- 
red. The dorsal and the upper caudal rays were colored like the back; the fins 

otherwise were slaty-blue with a whitish margin, all of them spotted like the soft 
dorsal. In specimens 8 to 10 em. long, the dark bars are distinctly six in number, 
one on the nape, two below the spinous and two below the soft dorsal, and one on 

the tail. They are well marked above the lateral line, but fade out on lower part 
of sides. The round dark spots are confined to the bands, where they are arranged 

in pairs, forming two vertical series in each band; the two middle bands contain 
five pairs each. 

168. Epinephelus labriformis (Jenyns). 

Abundant in the Panama market. 
In our smallest specimens, 6 and 15 em. long, there is no trace of the numerous 

gently undulating pale lines running upward and backward, described by Stein- 
dachner (1876, b, p. 5) ina specimen 75 mm. long. In none of our specimens was 
the inside of mouth salmon-yellow, as described by Jordan (1895, b, p. 444); the 

lips were faintly tinged with yellow. The distal half of the upper pectoral rays was 
deep red, shading below into the yellow of the lower rays. The black saddle on 
caudal peduncle seems to be constantly present. The number of articulated dorsal 
rays is constantly 17, as given by Jenyns and Gill. 

169. Promicrops guttatus (Linneus). 

Very large specimens are frequently brought to market. 

170. Alphestes multiguttatus (Giinther). 

Abundant in Panama Bay, the young very numerous in the tide-pools. The 
young have fewer spots, mostly confined to the head, while the sides of the body are 
marked by wavy longitudinal dusky streaks, which are much darker where they 
traverse certain vertical areas, thus producing a number of vertical bars, which soon 
disappear. The dark streak behind the maxillary is more conspicuous than in 
adults. In specimens less than 35 mm. long, the preopercular angle is provided 
with a large fureate spine, with a long posterior and a short anterior limb. The 
posterior limb rapidly diminishes in size, while the anterior limb elongates and 
becomes appressed to the preopercular margin, forming the antrorse spine character- 
istic of the genus. 

As has been pointed out, this species is well distinguished from A. afer, by 
differences in color and in the contour of the head and body. We find no differ- 
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ence, however, in the relative lengths of the second and third anal spines, and very 
little difference in the length of the gill-rakers. A. mudtiguttatus has the gill- 

rakers a trifle longer than in A. afer, but they do not exceed two-thirds the length 

of the gill-filaments. 

1'71. Mycteroperca boulengeri Jordan & Starks. 

Probably rare; only two specimens taken, each about 23 em. in length. 
We make the following corrections to the original description, and to the 

description given by Jordan and Evermann (1896, p. 1175): 

Head 22 in length (2¢ in type, 30 em. long); depth 3; (2,5, in type). In our 

specimen, and in the type and co-types (3 specimens) from Mazatlan, the dorsal is 
constantly XI, 16, the anal IIT, 11. Scales 23-90-44; ctenoid posteriorly, becoming 

eycloid anteriorly. Snout 4 in head; eye 5} (64 in type); longest anal ray 2 (1% 

in type); third dorsal spine 3. 

172. Hypoplectrus lamprurus (Jordan & Gilbert). 

Only the type is known, obtained by Gilbert in 1881, at Panama. 

173. Paralabrax humeralis (Cuvier & Valenciennes). 

Young specimens of this species are recorded from Panama by Steindachner 

(1876, b, p. 4) as Serranus albomaculatus. 

174. Diplectrum radiale (Quoy & Gaimard). 

Oceasional in the Panama market, not taken by us about rocky reefs or islands. 

There are constantly 10 series of scales on the cheeks running obliquely downward 

and forward; 51 to 6 scales in a series between lateral line and base of dorsal near 

the middle of the length; and seven articulated rays in the anal fin. There is but 

little variation in the size and spination of the preopercular lobe, the species being 

readily distinguishable from D. macropoma and D. euryplectrum by this character 

alone. 

175. Diplectrum macropoma ((iinther). 

No specimens of this species were secured by us. It seems to occur abun- 

dantly ashort distance from the shore, where it was dredged by the “ Albatross” in 

depths of from 7 to 33 fathoms. A single specimen was said to be found by them 

in the Panama market. Its range seems to be co-extensive with that of the tropical 

fish-fauna in general, as it was obtained by the “ Albatross” in 1889 at Station 3014, 

off Guaymas, Gulf of California, 29 fathoms, and at Station 3039, off Magdalena 

Bay, Lower California, 47 fathoms. 

The species is very close to D. radiale, but differs constantly in the wider 

preopercular lobe, the larger scales on cheeks (6 or 7 rows), and the larger head 

and deeper body. ‘There are constantly 7 anal rays. The colors in life have not 
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been recorded; but there are no distinct blue spots on the dorsal, in our material, 

and in general the coloration seems to have been less variegated than in D. radiale. 

176. Diplectrum euryplectrum Jordan & Bollman. 

Known only from moderate depths in Panama Bay, where it was dredged by 
the “ Albatross” in 1888, in 33 to 514 fathoms. 

It is a deeper species than radiale, with much wider preopercular lobe, 8 
series of scales on the cheeks, and constantly 8 anal rays. There is no trace of blue 
spots on the soft dorsal, which is marked by a very characteristic narrow black bar 
along the base. The coloration in the fresh state has not been reported. Judging 
from alcoholic specimens, it is probable that the species differs widely from radiale 
in that respect. It was not taken in the Gulf of California with its companion species, 

D. macropoma. 

177. Prionodes fasciatus Jenyns. 

This species is abundant among the Galapagos Islands, and on the coast of 
Mexico, but has been recorded but once from Panama Bay (Pearl Islands and 

Panama, Jordan & Gilbert, 1882, n, p. 625). It was not seen by us. 

178. Paranthias furcifer (Cuvier & Valenciennes). 

Not seen by us; recorded from Panama by Steindachner (1876, d, p. 6; as Serranus 
creolus), and by Gilbert (see Jordan, 1885, p. 377). 

Rhegma (rilbert. 

Rhegma GILBERT (JORDAN & EVERMANN,, 1898, p. 3169). 

Allied to Rypticus, Grammistes and Gramma, having the large ctenoid scales and interrupted 

lateral line of Gvamma, and the peculiar physiognomy, attachment of gill-membranes, and fin struc- 

ture of the Rypticine. 

Scales of moderate size, thin, not embedded, minutely ciliated; lateral lines 2, the upper near 

base of dorsal, ceasing under origin of posterior fifth of soft dorsal, the lower line beginning slightly in 

front of the end of the upper line, running along middle of caudal peduncle; the tubes very short, 

borne on much smaller intercalated scales, and not forming a continuous line. Head largely scaled, 

the snout and jaws naked. 

Gill-membranes united anteriorly, forming a narrow free fold across the isthmus. _ Branchios- 

tegals 7. Pseudobranchiz well developed; a wide slit behind last gill-arch; gill-rakers short, broadly 

triangular, strongly toothed. Upper margin of opercle, above its angle, wholly attached by mem- 

brane to the shoulder girdle, as in the Rypticine. Mouth large, protractile, the lower jaw protruding, 

the maxillary broadly exposed, with a narrow supplemental bone along its upper edge. Teeth all 

villiform, in broad bands on jaws, vomer and palatines, the inner teeth on jaws slightly longer than 

the others and depressible. Tongue smooth. Large mucous pores on under side of mandible, and 

slit-like pores present on edge of preorbital and around front of eye. Anterior nostril near edge of 

preorbital, provided with a short tube; posterior nostril without tube or raised rim, immediately in 

front of eye. A short free triangular flap on upper edge of each orbit. Upper portion of preopercle 

with a single strong plectroid spine, directed backward and downward; bones of the head otherwise 

unarmed, the preorbital and preopercle with entire edges, the opercle without spines or ridges. 
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Ventrals small and anterior in position, as in the RyPticine, consisting each of 1 strong 

spine, and 5 branched rays, their base being in front of base of pectorals; no enlarged scale behind 

base of ventrals. Vertical fins low, with rounded lobes, their basal portions well scaled; dorsal with 

7 low strong spines and 22 profusely branched rays; anal with 3 spines and 18 rays. One species, 

apparently the type of a distinct sub-family, Rhegmatine. 

179. Rhegma thaumasium (Gilbert. 

Puate XV, Fic. 31. 

Rhegma thaumastum GILBERT, l.c., p. 3170. 

Head 24 in length; depth 3; eye 5 in head; D. VII, 22; A. III, 18. Scales 45 in a longitu- 

dinal series along middle of side. 
Body elongate, moderately compressed, with very short, deep, caudal peduncle. Anterior 

profile strongly arched, slightly depressed above orbits. Interorbital space very narrow, convex, its 

width two-thirds diameter of orbit. Mouth large, slightly oblique; lower jaw the longer, its tip enter- 

ing the profile. 
Dorsal spines low, strong, increasing backward, the last spine one-fourth longer than diameter 

of orbit. Anal spines short and strong, the middle spine longest. 
Lateral line curved strongly upward from its origin to below third dorsal spine; thence run- 

ning parallel with the back to below middle of second dorsal, from which point it gradually approaches 

the base of the dorsal, where it terminates under the fifth ray from the last; along its anterior course 

it is separated from base of dorsal by from 4 to 6 scales (in oblique series). Scales minutely ctenoid 

except on head, breast, and belly, on nape under anterior dorsal spines, and on base of pectoral. Top 

of head scaled forward to interorbital space, the anterior scales here, as well as those on cheek, much 

reduced in size, embedded, so that their outlines cannot be distinguished. 

The following measurements of the type specimen are given: 
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Color, nearly uniform warm brown on head, body and fins; a dusky opercular blotch; soft 

dorsal, anal and caudal only narrowly margined with white. 

One specimen known, from Panama. 

180. Rypticus nigripinnis Gill. 

Not rare. The upper preopercular spine is minute, but seems to be constantly 
present. The second dorsal spine is usually a little longer than the first, and is 
united for its entire length by membrane with the succeeding soft ray. 

Family LOBOTIDZ. 

181. Lobotes pacificus Gilbert. 

PratEe XIV, Fic. 28. 

Lobotes pacificus GILBERT, (JORDAN & EVERMANN, 1898, p. 2857). 

Lobotes auctorum STEINDACHNER, 1876 4, p. 6; Panama. Not of Giinther. 

Lobotes surinamensis JORDAN & GILBERT, 1882 d, p. 110; Panama. GILBERT, 1882, p. 112; Punta 

Arenas. JORDAN, 1885, p. 378; Panama. BOULENGER, 1899, p. 2; Rio Tuyra, Darien. 

The Lobotes of the Pacifie Coast of Central America is distinguished from the 
other known species, Z. surinamensis and L. erate, by the small size of the preoper- 
cular serrations, those at the angle not elongated and spine-like, even in the young. 

Head 2? in length; depth 21 to 2,4, (to base of caudal rays); depth of caudal peduncle 2$ in 

head. Dorsal XII, 15; anal III, 11; pectoral 15. Scales 46 (+6 on base of caudal) 44; vertebrae 

12-12. Body more elongated than L. surinamensis, agreeing in this respect with ZL. erate, the 

depth less than half the length. Upper profile deeply concave at occiput, thence strongly convex to 

front of dorsal. Head shorter and narrower than in Z. swvinamensis, the interorbital width but slightly 

longer than snout, 3,2; to 4 in head (34 to 32 in head in ZL. surinamensis): Eye small, 6} to 74 in 

head, 2 or 2,4; in interorbital width. Mandible strongly protruding, but without symphyseal knob. 

Maxillary narrow, not concealed in closed mouth, its tip reaching vertical from middle of pupil, 28 to 

2,85 in head. 

Upper jaw with a moderate villiform band of teeth, in front of which is a single series of 
conical close-set canines. Lower jaw with a single series, similar to outer series of upper jaw, and 

behind them a very narrow band of villiform teeth which grow slightly larger towards symphysis. 

Palate toothless. 

Posterior margin of preopercle vertical, the angle protruding little or not at all. In five young 

specimens, 175 to 275 mm. long, the preopercular teeth are fine, acute, short and inconspicuous, about 

as in species of Pomadasys. They increase but little in size towards the angle, where they are never 

spine-like; below, they are perceptible only in the immediate vicinity of the angle, the remainder of 
the horizontal limb being entire. In the adult the vertical limb is finely and evenly toothed, the angle 
and lower limb slightly roughened or entire. Opercle with two short spinous points, behind the lower 
of which a narrow tongue-shaped process of the subopercle extends to near the edge of opercular 

membrane. The humeral process is very weakly toothed, contrasting with the strongly serrate condition 

in L. surinamensis. Branchiostegals 6. 

Gill-rakers short, two-fifths diameter of eye in young, comparatively shorter in adults, 5 
on vertical limb, all but one of which are broad firmly fixed tubercles, 14 on horizontal limb, the 
anterior two or three tubercular. 
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Spinous dorsal low, with gently rounded outline. Notch between dorsals shallow, the eleventh 

spine two-thirds the length of the longest, which is contained 2 to 24 times in head in the young, 

3 times in adults. When declined, the spines are partially received within a scaly groove. Soft dorsal, 

anal and caudal with basal portions densely scaled, and with series of scales running up on membrane 

to beyond middle of fin. Soft dorsal and anal of equal height, forming bluntly rounded lobes, the 

longest rays of which are about half head in adults, 1$ to 1% in head in young. Third anal spine 

about half length of longest ray. Pectorals shorter than ventrals, 2 to 24 in head; ventrals rf in head 

in young, shorter in adults. 

Scales less strongly ctenoid than in Z. sertnzamensis. Tubes of lateral line mostly simple, 

occasionally with one to three branches. 
Color grayish or brownish, with plumbeous or silvery reflections. The youngest specimens 

show faintly the dark streaks so conspicuous in young of ZL. surinamensis, viz: a pair running back- 

wards from interorbital space; a pair from upper posterior border of eye converging towards front of 

dorsal; a broader band from eye downwards and backwards across cheeks. Soft dorsal, anal and caudal 

uniform blackish, or the caudal with an ill-defined lighter edge. Pectorals translucent; ventrals 

blackish. 

Abundant at Panama, where it is known as Lerrugate. 

Family PRIACANTHID. 

182. Pseudopriacanthus serrula ((rilbert). 

Only the type known, from Albatross Station 2797, Panama Bay, 33 fathoms 

(Gilbert, 1890 6, p. 450). 

Family LUTIANID. 

183. Hoplopagrus guentheri (ill. 

This species had not been taken previously farther south than Mazatlan. We 

secured one large specimen with dynamite among the rocky islands in the Bay. It 

must be very rare at Panama. 
Lutianus. 

The characters relied upon to separate Neomanis, Lutianus, Genyoroge and 

Evoplites, seem wholly lacking in distinctive value. The band of temporal scales 

may be narrow or wide, and may be isolated or may be surrounded by bands of 

smaller scales. All degrees of scaling of top of head are found among the Asiatic 

species, and considerable variation among the American members of the group. The 

temporal ridge never joins the orbital rim, but terminates at varying distances 

between that and the median crest. Its approximation to the median crest depends 

in part upon its production anteriorly, and this is in many species a question of age. 

No groups can be separated by this character, nor can the natural affinities of the 

species be determined by its aid. A third character is derived from the emargina- 

tion of the preopercle, into which may fit a knob of the interopercle. Most Amer- 

ican species have this weakly developed or absent, but Z. jordani forms an obvious 

transition between the two conditions, and this will doubtless be made more complete 

by an examination of the Asiatic forms. Lutianus (Hvoplites) viridis is evidently 

the descendant of an Asiatic form, and has the notch and knob strongly developed. 

(14) November 28, 1903. 
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The temporal ridges do not join the median frontal ridge, though they are continued 

well forward and approach it. 

In this paper we have used the oldest name, Lutianus, for all American 

species. 

184. Lutianus jordani (Gilbert). 

PiatEe XIV, Fic. 29. 

Neomenis jordani GILBERT (JORDAN & EVERMANN, 1898, p. 1251). 

Head 23 to 3 in length; depth 23 to 23; eye 44 in head; dorsal X, 14; anal III, 9; scales 54 

above lateral line, 43 to 47 oblique series running downwards and backwards. 

Body deep, with regular curves, the two profiles nearly equal. Snout short, with gently 

rising upper profile, 34 to 34 in head. Eye large, its diameter much greater than the width of the 

preorbital at middle of length, where it is one-seventh length of head. Maxillary reaching slightly beyond 

front of pupil, its length equaling that of snout and half eye, 22 in head. Least width of preorbital half 

the diameter of the eye. Temporal ridge ceasing about middle of orbit, much nearer orbital rim than 

median crest, but not confluent with either. Mandibular teeth in a villiform band, which is of moderate 

width anteriorly and tapers rapidly on sides. An outer series of distantly placed moderate canines. 

Teeth in premaxillaries similar to those below, the canines small, a pair on each side enlarged, but 

small for this genus. Vomerine teeth in a kite-shaped tract, rapidly reaching its greatest width, then 

tapering slowly backward for twice the distance. The anterior margins are gently concave, the 

posterior deeply so. Preopercular margin with a rather deep emargination above the angle. The 

interopercle forms a slight protuberance opposite the preopercular notch, the prominence failing to fill 

the notch, as it does in wé77ds and other species of the ‘‘ Genyoroge’’ group. Above the emargination, 

the edge is very minutely and finely serrulate, at the angle provided with a few short slender rather 
distant teeth. Gill-rakers strong, those above angle short, all but one tubercular, the one at angle 

abruptly lengthened, about half diameter of eye; seven developed on horizontal limb of arch. Posterior 

nostril elliptical. 

Five or six series of scales on cheeks, the band running upward to level of upper margin of 

orbit. A single narrow band of scales on occiput, separated by a naked space from those on nape. 

Top of head, snout, mandible, preopercle, maxillary, and inferior half of interopercle naked. Scales 

above lateral line in series parallel with the lateral line; those below lateral line in horizontal series. 

Scales on the breast not much reduced, as large as those on opercle. Basal half of dorsal and anal 

with series of scales which form a sheath at base; basal three-fourths of caudal densely scaled. 

Dorsal spines heavy, not flexible, the fourth the longest, 2} to 22 in head. Second and third 
anal spines about equal, half the length of snout and eye. Soft dorsal and anal low, rounded, the 

longest ray (measured from free edge of sheath) about one-third head. Caudal lunate, the middle 

rays three-fourths the outer, 13 in head. Pectorals very long, nearly reaching vertical from vent, 

11 in head. Ventrals 14 in head. 

Color: Back and top of head deep olive; lower half of sides and below dark reddish-purple. 
Many of the scales on sides with a silvery spot near the margin, producing faint lengthwise stripes. 

Fins reddish-purple, the basal portions of soft dorsal and caudal tinged with olive. Iris silvery, with 

an inner and an outer orange circle. No blue lines on the head. Inner lining of gillmembranes and 

the shoulder girdle largely orange-red. Pectoral fins orange-brown. 

Of rare occurrence at Panama, but occasionally taken in considerable num- 
bers. It is a small species, reaching a length of about 40 em. 

185. Lutianus novemfasciatus (ill. 

Occasional; reaching a large size. 



GILBERT AND STARKS—FISHES OF PANAMA BAY 1038 

186. Lutianus argentiventris (Peters). 

With the exception of JZ. guttatus, the most abundant species of the genus. 
The species is marked by the very slender sharp snout, the profile being concave in 
front of the nape, convex behind it. The snout is three-eighths to four-elevenths 
the length of the head, and equals the length of the maxillary; it is not depressed 
anteriorly. The blue stripe below eye is conspicuous only in the young. It may 

extend, without interruption, from the tip of the snout along entire side of head to 

opercular margin. It is more often limited to the anterior part of the head, and 
becomes variously broken up into a series of dashes or dots. 

187. Lutianus colorado Jordan & (ilbert. 

Not abundant; reaching a large size. 

188. Lutianus guttatus (Steindachner). 

The most abundant species of the genus; never reaching a large size. ‘This 
species has the temporal region more extensively scaled than in other American 
representatives of the genus in the Pacific. The usual temporal band of large scales 
is present, in addition to which are bands of small scales in front of and behind it. 

189. Lutianus aratus (Giinther). 

Less abundant than other species of the genus; several specimens secured. 

The maxillary reaches past the middle of the eye. 

190. Rabirubia inermis (Peters). 

A single mutilated specimen was found. The species must be one of the 

rarest known, as but three specimens have been noted by collectors. The figure 

published by Jordan (Proc. Calif. Acad. Sci., 2nd Ser., Vol. V, 1895, Plate XX XIX), 

errs in the number and obliquity of the dark streaks above the lateral line. Nineteen 

or twenty of these can be distinguished on the specimen from which the drawing 

was made, and the streak from last dorsal spine runs to the tenth scale of the lateral 

line. The anal fin contains-ten rays in each of the Panama specimens known. 

191. Xenichthys xanti (ill. 

Brought to market in abundance. The best description of this species is that 

given by Jordan and Gilbert (1882 a, p. 325) under the name of X. xenops. The 

following details may be added. 
Eye 3 to 31 in head. Seales 52 to 54; those on head and nape less coarsely 

ctenoid than elsewhere. The fourth dorsal spine is as long as the third, or some- 

times a little longer; the fifth is but slightly shorter. In the declined fin, the fifth 

spine reaches past the tips of all the other spines anterior to the tenth; the pectoral 

does not reach the vertical from the vent. In the six specimens counted, the dorsal 

was constantly XI, I, 18, the anal ITI, 17. 
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We have compared this species with X. agassizii from the Galapagos Islands, 
and find it to differ in having fewer scales, a larger eye and a shorter pectoral fin. 
X. agassizii has 58 to 61 seales; the eye is contained 34 to 32 times in the head; the 

pectoral reaches to beyond the origin of the anal. 

Family HAAMULID2. 

192. Hemulon scudderi (ill. 

The most abundant species of the genus at Panama. 

In eight half-grown specimens, five have 11 dorsal spines, three have 12 
dorsal spines. In thirty-six young specimens, with the streaks and caudal spot 
still conspicuous, thirty-three have 11 dorsal spines, three have 12 spines. The 
articulated dorsal rays are 16 or 17 in number; the anal rays 7 or 8. In twelve 
specimens from Mazatlan, ten have 12 spines, two have 11. 

In young specimens, are three well-developed streaks and one rudimentary 

one. The uppermost starts on the median line of occiput, runs to the spinous 

dorsal, and is continued along each side of the base of the dorsal, gradually growing 
fainter and disappearing before reaching the second dorsal. A pair begin just 

inside the nostrils, run just above the eyes, diverging backward to a point opposite 
the origin of the dorsal, thence converging to the base of the last dorsal ray, behind 
which the pair unite on upper median line of caudal pedunele, on which they reach 
base of upper caudal rays. Another pair begin at tip of snout and extend backward 
through eye to middle of caudal peduncle, where they become faint or entirely 

disappear. A faint streak extends backward from upper margin of orbit to begin- 

ning of lateral line, along the anterior part of which it may be faintly indicated. <A 
large black oval spot three-fourths the size of the eye is half on the caudal peduncle, 
half on the base of the fin. Comparing these streaks, which disappear in adults, 

with the permanent coloration in H. macrostomum, we find them characterized by 
the rudimentary condition of the streak along (or just below) the lateral line, and 

the total absence of a streak, present in macrostomum, running from above eye along 
sides just above the lateral line. 

H. scudderi differs from its Atlantic representative H. parra: (1) In having 

usually 11 dorsal spines instead of 12; (2) In having longer faleate pectoral fins, 
which extend beyond the tips of the ventrals, and are nearly devoid of scales; (3) 

In the greater compression of occiput and nape, forming a crest which may be traced 

in adults to the interorbital space; (4) In the greater compression of the snout, 

which is also produced upward at tip, so that in adults the upper profile of snout and 

head as far as occiput is concave. In H. parra, the dorsal spines are normally 12. 

In but one specimen of parra out of sixteen examined, have we found 11 spines, a 

number which seems not to be recorded for the species. The pectoral fins are short 
and rounded, not reaching tips of ventrals. They are very densely covered with 

scales to their tips, both membranes and rays being completely invested. The 
ventrals also are much more densely scaled than in scudderi. The occiput, nape 
and snout are transyersely broadly rounded in both young and old specimens, while 
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the upper profile forms an uninterrupted even curve from tip of snout to front of 
dorsal, and beyond. The fin and seale formula does not differ from that in scud- 

deri, except as noted. There are 52 scales in the lateral line, corresponding with 

the number of vertical series above it. 

Measurements in Hundredths of Length without Caudal. 

SPEGlESE vc vyec soseecad steve seen cee one 1 ee Ei etek a 
SCUDDERI PARRA 

IGGali iyi ces cis abn fete sae sane seats Panama : ee 

Length without caudal in mm. ...... 205 200 205 198 

1G a6 a Aas Spee eR oer st eee | 36 354 36 344 

Mepth®cson- ese cr ra see aaeceeacus oso 40 37 37 37 

Beye sdacstnstre biecon sane testaareo ee teese se 74 74 9 9 

Soutien eis eaeaeen eens ceee esc 144 14 15 14 

Interorbitall (bone). .<.25... -.--s.<:- =" 9 9 74 74 

Ica ati nec sacetinc <wuccetcscee seria 15 | 144 15 14 

Dibwcclidorsalispimeseecereeer sages 154 15 16 15 

Second anallispine essere ees as 15 144 134 13 

Wenathrotypectorale.s.sseese eres er err 28 29 23 21 

Menothyobiventtalss eae aeeecsece cae 22 22 21 20 

Length of upper lobe of caudal... 26 27) 204 20 

Height of caudal peduncle ........... II ro} Il 10 

193. Hamulon steindachneri (Jordan & Gilbert). 

Frequent in the market and about the islands in the bay. 

A detailed and wholly satisfactory description of this species is given by Stein- 

dachner (1876 a, p. 15) under the name Hemulon caudimacula. 

194. Lythrulon flaviguttatum ((il/). 

Lythrulon opalescens JORDAN & STARKS (JORDAN, 1895, P. 459, Pl. XL; Mazatlan). 

Abundant in the Panama market; often taken with dynamite about the 

islands in the bay. We have compared our specimens with the type of L. opalescens, 

and find no differences between them. The following account of opalescens is based 

on a re-examination of the type, the published description being faulty in several 

respects: 

Head 32; depth 23; dorsal XII, 17; anal III, 10 (the last ray cleft to the 
{? 

base, the parts somewhat separated, the posterior half again forked, both joining the last 
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interhzemal); snout 32 in head; maxillary 23; eye (between eyelids) 32; interorbital 

width (between edges of frontal bone) 4; longest (fourth) dorsal spine 2; longest 
dorsal ray 34; second anal spine 23; scales 6 or 7-53-14. Gill-rakers 9+-17 on one 
side, 9+19 on the other. 

For comparison, we subjoin a statement of measurements and counts based on 

five Panama specimens of flaviguttatum, each about the same length as the type of 
opalescens. 

Head 32 to 33 in length; depth 25 to 2%; dorsal XII, 16; XIII, 16; XII, 

17; XII, 17; XII, 17; the anal has 3 spines and either 10 or 11 rays; when there 

are 10 anal rays, the last ray is divided to the base and the two halves are well 
separated. Snout 3? to 5% in head; eye (between eyelids) 32 to 4; bony interorbital 

width 3; to 4; longest (fourth) dorsal spine 2; longest dorsal ray 31 to 34; second 

anal spine 2? to 23; scales 6 or 7-51 to 53-13 or 14; gill-rakers usually 10+-18 or 

9+19, in one specimen 11-++20. 

195. Orthostechus maculicauda Gill. 

Seldom seen by us. 

Well described and figured by Steindachner (1870 4, p. 12, Pl. VI) as Hamulon 
mazatlanum. The outline of the spinous dorsal is, however, widely different from 

that shown in the figure. It is convexly rounded throughout, not concave behind 
the highest portion of the fin, the second spine exceeds the seventh, and the third 

is usually slightly longer than the fifth. There is usually a faint indication of the 
caudal spot. 

196. Anisotremus pacifici (Giinther). 

Rather common in the Panama market. 

The general color is dusky silvery, with four very faint dusky cross-bars, 
which correspond in position and extent with the more conspicuous bars of A. dovii. 
The soft dorsal, anal and ventrals are blackish, the caudal and pectorals yellowish. 

The species is characterized by the very short, blunt and wide snout, the 
narrow preorbital, the very large eye, the short pectoral, and the short dorsal and 
long anal fins almost devoid of scales. The soft dorsal and anal fins are also rounded 

in contour, the middle dorsal rays being longer than the anterior rays, and the anal 
fin not emarginate, as it is in dovii. 

The head is contained 2,%, to 3,4, times in the length to base of caudal; the 
depth 2! to 2?. Eye 4in head. The preopercular margin is indented above the 
projecting angle, on which the teeth are moderately or scarcely at all enlarged. 
Below the angle, the teeth are again reduced and point downward and backward. 
The normal fin-formula is: dorsal XI, 14; anal III, 10. We find in one specimen 
only, dorsal XII, 13; and in one other, anal III, 9. The second anal spine is con- 
tained 1? to 14 times in the head; the third anal spine 24 to 3} times. The soft 
dorsal and anal have short series of seales on basal half only of interradial mem- 
branes, the rays, together with the entire distal half of fins, being naked. In both 
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dovii and cesius, these fins are densely sealed to their tips. The pectorals are short, 

not nearly reaching vertical from tips of ventrals, their length 12 in head. The 
scales on the back are in series parallel with the lateral line, but lose their regularity 

under the soft dorsal. There are 5} or 6} series between the lateral line and the 

base of the spinous dorsal, and 46 to 48 scales in the lateral line. 

197. Anisotremus cesius (Jordan & Gilbert). 

This species, known hitherto only from the types taken at Mazatlan and one 
specimen from Acapulco, was found to be abundant among the islands in Panama 
Bay. It is readily distinguished from its nearest relatives in the Pacifie by its uni- 

form coloration, its longer dorsal fin, and its very long faleate pectoral. The preorbital 

is also wider, four-fifths diameter of eye. None of our specimens show trace of dark 
bars. The description of the types answers well to our specimens, but the maxillary 
extends to middle of eye, instead of ‘ not quite reaching to front of eye.” Of nine 
specimens examined, all had 12 dorsal spines; there were eight with 16 dorsal rays, 
one with 15; seven with 10 anal rays, two with 9. The third anal spine is longer 
than in dovii or pacifici, protruding beyond the wide basal sheath for two-fifths 

length of head. The caudal is much more deeply forked and the upper lobe more 
decidedly the longer; the median caudal rays are slightly less than half the upper. 

198. Anisotremus dovii (Giimther). 

Occasionally brought to market. 
The normal fin-formula in this species is: dorsal XI, 14; anal III, 9. We 

have no specimen with 12 spines, but this variation is to be expected. The soft 
dorsal varies to 15, but apparently not to 16. The type was described as having 12 
dorsal spines and 16 rays. ‘The vertical fins are scaled to their tips, but the anterior 
half of each ray, with a narrow strip of the membrane preceding it, is naked. Where 

the rays fork distally, they become entirely invested. There are 6} horizontal series 
of seales between the lateral line and the middle of the spinous dorsal. The pectorals 
do not extend to opposite tips of ventrals, 14 in head. 

This species is very close to A. pacifici, but differs in the longer sharper 

snout, larger dorsal and anal spines, greater scaliness of the fins, the presence of but 

9 anal rays, and the intenser color of the bands. 

199. Anisotremus interruptus (ill). 

We have two specimens, one 23 cm., the other 43 em. long. They throw no 

additional light on the relation of interruptus to its Atlantic representative swrina- 
mensis. In both specimens, the scales above the anterior portion of the lateral line 
are conspicuously enlarged, an oblique series downward and backward from first dor- 
sal spine containing but 7 scales. Specimens of swrinamensis have somewhat smaller 
scales, and are darker in color, especially on the fins. These are slight differences, 
however, and may well prove inconstant. The species interruptus should be accepted 
only provisionally. 
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200. Anisotremus teniatus (ill. 

Occasional in the market; of more frequent occurrence about the rocky 

islands in the Bay. 
The species is undoubtedly distinct from its Atlantic representative A. vir- 

ginicus, although some of the characters which have been relied upon to distinguish 
the two are of no value. Thus, the gill-rakers are alike in both and the eye does 
not differ in size. The second anal spine is variable in both; in teniatus, its tip 
usually fails to reach the tip of the soft rays, in virginicus it usually reaches beyond 

their tips. 
The most striking difference is in the color, as has been sufficiently described 

by previous authors. In addition, we note that the fins in virginicus are more densely 
sealed, this being especially well marked with the pectorals. The anterior portion of 

the spinous dorsal differs widely in contour: in virginicus, the third spine is longest, 
the second five-sixths or more than five-sixths the length of the fourth; in teniatus, 
the fourth spine is usually the longest, the second very short, not more than four- 
sevenths the length of the fourth. Our material is not sufficient to enable us to deter- 

mine the limits of variation in the relative lengths of the dorsal spines. The pectoral 
seems to be slightly longer in teniatus, and the preorbital a little narrower, but these 
differences are unimportant. 

Measurements in Hundredths of Length without Caudal. 

x : ANISOTREMUS ANISOTREMUS 
SPECIES 2 5 sisjios ces sis ateatiynieseee kee ates aneue eae =o 

TAENIATUS VIRGINICUS 

Parr ; . K W | 

; ey West, | - 
Locality. acc. i Ssheec-e ee peer Panama y *| Jamaica 

Flat 

Length without caudal in mm....... | 170 193 180 | 143 

| 
Heads: 55.) Se ee > saa33 33 33 343 

Depth. c.scccaseccso 3s eee eee 49 48 49 49 
| 

Foye todo aphsican Sac a eee 83 8 8 9 

Snout 405 fee ete ee eee 12 12 12 12} 

Maxillaty 23-3. sca: 92 scence eee 9 93 93 93 

Interorbitale- srs) 5--- 3 eee 9 9 9 93 

Second dorsal spine...................- 10 9h 124 124 

Dhird dorsalispine =: 4c 153 16 16 17 

: : | 
Fourth dorsal spine...........5.....--. 163 17 15 164 

| 

second) anallispine 2 2......4.eee eee 16 164 153 163 

Length of pectoral ....... 36 36 34 36 

Length oftventral =.7---..5--.cc seer 23 22 234 24 

Upper lobe of caudal................:. | 29 29 28 29 



GILBERT AND STARKS— FISHES OF PANAMA BAY 109 

201. Brachydeuterus nitidus (Steindachner). 

Four specimens taken. They agree with Dr. Steindachner’s description in 
most particulars. 

Head 3 to 3} in length without caudal; snout 3 to 3! in head; eye 4 to 4}; 
interorbital (bone) 5. Seales 48 to 50. Two of our specimens have 9 anal rays, one 
has 14 dorsal rays; the others have 8 anal and 15 dorsal rays. The upper lobe of 
the caudal is conspicuously longer than the lower lobe. 

202. Brachydeuterus leuciscus ((iinther). 

Very abundant; the young and half-grown specimens exhibit the same bewild- 
ering variety of form and general appearance for which the species is noted in other 
parts of its range. Compared with adults, the young appear much slenderer, with 
longer sharper snout, smaller mouth, and less arched frontal region. The preorbital 

usually appears much wider; but in ail these respects there is wide variation among 
young of the same size. It reaches the length of 31 em.; adults vary little in appear- 
ance, and approach nearly the even contour of Pomadasis panamensis. The pectoral 

is never faleate, and equals the distance from tip of snout to upper preopercular 
margin. 

203. Pomadasis panamensis (Sleindachner). 

This species was very abundant at Panama. Our material shows few varia- 

tions from Dr. Steindachner’s description. 
€ . Eye 4! to 51 in head; interorbital 44 to 5; second anal spine 2} to 2?. The 

maxillary reaches a vertical from the anterior margin, or the anterior third, of the 
pupil. Dr. Steindachner’s statement that the third dorsal spine is from 2 to 2+ times 
as long as the second is doubtless a slip of the pen. The third dorsal spine in our 

» specimens varies from 5 to 34 times the length of the second. 

204. Pomadasis bayanus Jordan & Hvermann. 

Pristipoma humile KNER & STEINDACHNER, 1864, p. 222, Pl. I, fig. 1. STEINDACHNER, 1879 a, 

p- 33. Not Pristipoma humilis BowndicH. 

Pomadasis bayanus JORDAN & EVERMANN, 1898, p. 1331. 

One specimen, 36 cm. long, was taken in the Rio Grande River, at Miraflores, 

a point above tide-level, where the water is perfectly fresh. A small specimen is in 
the museum of Stanford University, collected at San José del Cabo, Mexico, by 

Mr. J. F. Abbott. The records do not show whether this specimen was taken in the 

river at San José, or in the sea. 

The species is very close to P. crocro, agreeing with it in general shape and 

color, and in fin and scale formule. Both species have normally 15 dorsal spines. 
P. bayanus has a longer snout, larger mouth and shorter second anal spine. The 

latter varies greatly with age. In our smaller specimen, it reaches far beyond the 
tip of the soft rays, to the base of the anal, and is contained 4 times in the length; in 

the larger specimen, it fails to reach the tip of anal rays, and is contained 6 times 
(15) November 30, 1903, 
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in the length. The dorsal contains 13 spines, 12 rays; the anal III, 7. The scales 

are very irregular, and difficult to enumerate. We count 52 pores in the lateral line, 
in each specimen. The head is contained 5 times in the length (21 is a misprint for 

in Jordan & Evermann’s description, /. c.). 

The eye is contained 5 times in head in the larger specimen, 33 times in the 

smaller; snout 2,°,; maxillary 2? in large specimen, 2} in the smaller; fourth dorsal 
spine 24 and 2!; second anal spine 2 and 12. The base of the second dorsal is one- 
half the base of the spinous dorsal. The gill-rakers are short and weak, 13 on hori- 

zontal limb of arch, 3 or 4 of the anterior being rudimentary, immovable. 

Striking characters of this species are: the ploughshare-shaped snout, narrow- 
ing upward and forward to form aridge, which terminates in the acutely angulated 
premaxillaries; and the small accessory scales, which are larger than such scales are 

apt to be, are more irregular in shape, and are scattered more widely over the surface 
of the other scales. 

91 

O83 

205. Pomadasis macracanthus ((iinther). 

A common species in the market. The following additions to current descrip- 
tions are from specimens 18 to 26 em. in length. 

Head 2? to 2} in length; depth 2? to 23. Eye 4} to 42 in head; snout 2% to 

34; interorbital (bone) 5 to 5%. Three of our specimens have 13 dorsal rays, three 

have 14. The anal has constantly 8 soft rays, as described by Giinther, the last split 
ray counting as 1; not 7 rays, as given by Jordan and Evermann (1898, p. 1332). 
Pectoral 5 to 54 in length. 

Our specimens have the scales rather strongly ctenoid, not smooth as described 
by Giinther. 

206. Pomadasis branicki (Steindachner). 

A single specimen was obtained. The dorsal spines seem to be indifferently 
13 or 14 in number. There are 14 in our specimen. 

207. Orthopristis chalceus ((iinther). 

Very common; seen daily in the markets. 
The dorsal spines are usually 12 in number, only one of our specimens has 13; 

the articulated rays are usually 15 (exceptionally 16). We have found no specimen 

with 14 rays, as recorded by Steindachner (1870 4, p. 3, Pl. II; as Pristipoma kneri). 

The anal rays are usually 11 in number (exceptionally 12). The tubes in the lateral 
line (corresponding with the series of scales above the lateral line running obliquely 
downward and backward) are 52 to 54 in number. The diameter of the eye equals 

the width of the preorbita], 42 in the head; pectoral 14 to 1,45; snout 2% to 2,5,; the 

maxillary extends beyond the front of the eye. Brownish streaks follow the centers 
of the rows of scales, alternating with narrower grayish blue streaks along the mar- 
gins of the rows. No pale streak below the dorsal and no darker cross-bands in any 
specimens seen by us. 
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208. Orthopristis brevipinnis (Steindachner). 

Puate XV, Fie. 30. 

Four specimens, from 28 to 31 em. long, were obtained by us in the Panama 
market; no others were seen. 

The species has been made the type of a distinct genus (/saciel/a Jordan & 
Fesler), differing from Orthopristis in the presence of accessory scales, from Micro- 
lepidotus in the larger scales, the presence of accessory scales on the bases of the 
larger ones, and the shorter spinous dorsal. A re-examination of Microlepidotus 

tnornatus (Magdalena Bay, Albatross collection) shows however that the scales have 

been incorrectly enumerated in that species. They are in reality of the same size 
as the scales in brevipinnis, there being 60 in the lateral line. There are furthermore 
numerous small accessory scales on the bases of the larger ones. The dorsal and 

anal are scaled in inornatus, almost as fully as in brevipinnis. The two species are 
very closely related, differing principally in the relative sizes of the two dorsal fins. 
This difference is not greater than that occurring between species of Pomadasis or 
Anisotremus, and seems not worthy of generic recognition. In one specimen of 

O. inornatus from Mazatlan, we find 15 dorsal spines. The only character to separate 
the two species as a generic group (Microlepidotus) distinct from Orthopristis, is the 
possession of the small accessory scales on the sides. This character appears also in 
Brachydeuterus, where elongatus and axillaris possess it highly developed, while 
nitidus and corvineformis are without it. We have no indication of the condition in 

the type of Brachydeuterus (auritus). Should the latter have no accessory scales, 

the subordinate group consisting of e/ongatus and axillaris would be without distinct- 
ive name. We have preferred to reduce Microlepidotus to the rank of a subgenus, of 

equal value with Hvapristis, which forms a transition between it and the ordinary 
forms of Orthopristis with naked fins and no accessory scales. 

Steindachner’s description of the type of brevipinnis (1870a, p. 10, PI. V) 
refers unquestionably to the present species, but the accompanying figure is so poor 
and inaccurate as to suggest a very different fish. Prominent among the unfortunate 
features in this drawing are: the upper contour, which should be evenly curved from 
snout to caudal peduncle; the dorsal spines, which should be longer and slenderer; the 

soft dorsal, which is much more completely scaled; the streaks above the lateral line, 
which are much less oblique, much wider, more irregular and wavy, and _ less 
numerous; the series of scales below the lateral line, with their accompanying 
streaks, which should be horizontal, instead of oblique. 

The usual fin formula is: dorsal XIII, 17; anal III, 13 or 14. The third 

dorsal spine is the longest, 24 to 24 in the length of the head. The lateral line con- 
tains 60 to 62 tubes. 

The scales in the species of Orthopristis are more nearly uniform in size than 

eurrent descriptions would seem to indicate. O. forbesi, from Albemarle Island, 

Galapagos Group, is said to haye 80 to 85 series of scales. Examination of one of 
the types makes it evident that the vertical rows were counted, instead of the 
oblique rows. The number of oblique rows corresponding to the pores in the lateral 

line is 65, 
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Family SPARID. 

209. Calamus brachysomus (Lockington). 

Chrysophrys calamus GUNTHER, 1869, p. 421 (Panama). 

Known from the Gulf of California, from Panama, and from Santa Helena 

Bay, near Guayaquil (Boulenger, 1898-9, Vol. XIV, p. 7). 
Several small specimens were seen in the market and a number of large 

individuals were taken by the aid of dynamite about the islands. Four specimens 

were preserved, ranging in length from 25 to 45 em. 
Its southern representative, C. tawrinus, is a more slender species and has 

shorter dorsal spines and a shorter pectoral. Two specimens of tawrinus which we 
have examined from the Galapagos are darker in color, especially about the head, 
and have the inner base of the pectoral blackish. 

The original description of C. brachysomus contains numerous errors and can- 

not be relied upon. To the description given by Jordan and Evermann (1898, 

p. 1453), we make the following additions: 

Head 31 to 3} in length; depth 2 to 2}. Eye 32 to 44 in head; snout 13 to 

14. The maxillary reaches to below the anterior orbital rim. There are but five very 

small, short gill-rakers on the lower branchial arch. In our specimens, the dorsal is 

constantly XII, 12 and the anal III, 10. The third dorsal spine is contained 1% to 

22 times in the head; the second anal spine is generally longer than the third, but 
does not reach to its tip in the declined fin. Its length is 34 to 43 in head. 
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Measurements in Hundredths of Length without Caudal. 

5) 82 Rn on en ee de BRACHYSOMUS TAURINUS 

Morality sete Aor ay 7H | Panama ze ie Capes: 

Length without caudal in mm. ...... || 286 177 175 255 286 216 

Irs CeeeYG [Ris ON A A AA re aan Ce 314 31 31 31 344 314 

1 Dei 0) sa aR A ea se St ea 48 46 49 46 43 424 

|B sod dap aoc e Con EE aCe ea EE aE REAEE HW 3 84 74 74 8 

Preorbital (least depth)............... 144 129 \) 02 4 13h 144 114 

Interonbitall((bone)::-.--se-0--seacsee = eas 8 8 8 84 8 

Sri Grae cones to rena oe | 19 17 184 19 20 174 

Maxillanyeerr pene cccscer eee | 13 12 12 134 15 124 

Rectorallen pe sccccrer conor one raneere BF 37 40 374 ars 36 

hicdl dorsal spine} seco seetee eees ner: 16} 16 | 16 17 12 13 

Secondianaliispine™..-acnseesceeeceee | 7 8 gh 7 7 64 

Mentha lie arateanee cnc stntnet ciseces savees | 22 234 24 22 18 22 

Caudal ere eee ce ee 26 29 31 | Broken] 26 31 

Caudal peduncle (height) ............ 9 tot II 9 Q 9 

Family GERRIDZ. 

210. Eucinostomus californiensis ((ill). 

Diapterus dowii GILL, 1863, p. 162. 

We found this species very common at Panama, and carefully selected a 
series of about twenty specimens, with a view to exhibiting all the variations to which 
it is subject. We have also a large number of specimens from other localities. 

Our extensive series seems to prove /. dowii to be invalid. It is alleged to 
differ from this species in having the maxillary groove “linear” instead of ‘ broad 
and semi-oval ”; in having the scales 5-47-10 instead of 6-44-13, and in having the 
“spinous dorsal blackish at the margin” rather than “ fins immaculate.” 

Our specimens show all intermediate stages of the maxillary groove, from 
linear to broadly U-shaped. In some individuals the groove is as wide at the anterior 
or open end as at the middle, but in most of them it is more or less constricted ante- 

riorly by the encroachment of the scales on each side. In one specimen the groove 
is wholly closed in front by the meeting of these scales. The scale-formula in our 
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specimens is 5-44 or 45-10. The margin of the spinous dorsal varies in color from 
dusky to black, but we have some small specimens, collected by the Albatross, in 

which the fins may be said to be immaculate. 
Our specimens of the young up to 65 mm. in length show light brown cross- 

bars on back. One at the nape runs obliquely downward and backward to the upper 
end of gill-opening; one at the front of the spinous dorsal runs obliquely downward 
and forward to lateral line, nearly meeting the one at the nape; between these there 
is a shorter vertical bar, and more posteriorly are several bars running downward and 
forward, which become more or less indefinite along the middle of their length. One 

or two of these bars are represented by the spots on the upper edge and at the middle 
of the caudal peduncle. 

Our material from the Atlantic is so meager that we are unable to discuss 
relationships between ZL. californiensis, #. harengulus, and EH. pseudogula. 

Measurements in Hundredths of Length without Caudal. 

| Chatham 
ocalitypssssc-creeeeeeer tee Panama a Galae 

pagos 

Length without caudal ex- | 
pressed! intimin seseneeeeereee 149 153 fear 50 154 149 95 80 156 

lead. ee ete ees 32 33 | 31 | 32 31 33 33 30 

Depth? tcs.cereaceeee eee 37 38 | 37 37 36 36 38 Be 

Eye (inside of adipose eyelid)... | ice) LON | On| 9 9 if) ite) 9 

Pectoral ye) .5 se see 34 Bey || aX) 32 33 33 32 32 

Second dorsal spine ............ | 19 19 | 18) |) x8 174 18 17 17 

Second) anal ‘spine sa.se.stnenee | 9 9 | 74 8 8 9 9 84 

Caudalliascftecc eee a eee | 27 Ay || As) 27 Dy 26... || Meestaet 28 

Menttals. cnessssneeeena corres | 17 18 | 17 LO 107) 18 18 16 

SMOUE. seen ee eee Il ney |) tier] ai 10 tr 10 toh 

Number of dorsal rays......... | IX, 9 IX, 9 | IX, 9 IX, 9 IX, 9 IX, 9 IX, 9 IX, 9 

Number of anal rays... Beene | III, 7 III, 7 nt 7/ int 9 Iti 9 WH 7 Ill, 7 ne, 7 

Sealesi./f.5/:.e--ceeeee eee eee | 5-44-10 a 5—44—10|/5—44—10|5—45-10] 5-45-10 

211. Xystema cinereum (Walbaum). 

Panama records are by Giinther, 1869, p. 391 (as Gerres squamipinnis); and 
Jordan, 1885, p. 384. 

212. Gerres aureolus Jordan & Gilbert. 

Known only from the type taken by Gilbert at Panama in 1881. 
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213. Gerres peruvianus Cuvier & Valenciennes. 

We found this species very common at Panama. From G. olisthostomus it 
differs in having the premaxillary groove scaleless, a smaller eye, smaller and 

crowded teeth, and a higher sheath of scales to dorsal and anal. From @. aureolus 
(as described) it differs in having the eye not larger than length of snout or width 
of interorbital, and in having the second dorsal spine much stronger than the others, 
and much more than half length of head (second dorsal spine of G@. peruvianus is 

from 1,', to 11 in head). 

214. Gerres brevimanus (Giinther. 

Probably not common; we collected five specimens ranging in entire length 
from 23 to 36 em. The species may be at once distinguished from all other Amer- 

ican species by the short pectoral, which never reaches the vertical from the vent, 
and which equals in length the post-nasal part of the head. 

The lips are much thickened, especially the lower one. In the smaller 

specimen the breadth of the lower lip at its widest part is contained 3} times in the 

diameter of the eye. In the largest one, it is contained 25. Between these there is 
a regular gradation, with the exception of the next to the largest specimen (31 cm. 
long), in which the lips are much wider than in any other. In this, the lower lips 
are thickened until they meet on the median line, and appear as a medially divided 

flap, which extends backward to below the corners of the mouth, where it is trun- 

cated. We cannot determine whether this is a sexual character, as our specimens 

unfortunately have been eviscerated. 
The upper profile of the head is concave above the eyes and convex above 

the nostrils; the snout is blunt, in the large specimens projecting beyond the tip of 

the lower jaw a third of the diameter of the eye, in the small specimens somewhat 

less. The eye varies much with the size of the fish and is contained (inside of the 

adipose eyelid) from 34 to 4} times in the length of the head. Its width nearly 

equals the length of the snout in the smallest specimens; in the largest ones it is 

contained from 14 to 14 times in the snout. 
The gill-rakers are very short, 9+-13 in number. The exposed portion of 

the maxillary varies in length from 41 to 4} in the length of the head. The ventral 

spine is stout and blunt, about six-tenths of the longest ventral ray. The second 

anal spine does not project beyond the third, which about equals the soft rays. The 

third dorsal spine projects beyond the second, sometimes beyond the fourth. 

The streaks along the rows of scales are scarcely fainter than in G. lineatus; 

those above the lateral line are as conspicuous as those below. 

Giinther’s statement that the length of the head is twice and a half in the 

length of the body is evidently a misprint. It should read thrice and a half. 
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Measurements in Hundredths of Length without Caudal. 

Length without caudal in mm..............2. 5.0202 .2000: | 170 210 227 247 278 

|G (G-(o Weer ea aaa aameacpboneeeeteanceerberct snbodc.os0s06 o34cn0000 | 30 31h 314 314 31 

Depth at base of first dorsal spine...................26+5 | 45 43 45 424 45 

Eye between adipose eyelids: 22.722 .s.00-5 sheeee ese: | 8 74 8 7 7 

f) 11010 | GeRnE Deen apse ore mercAcaDagaacneciban mcscotonacboc 9 10} 11 I2 10 

Exposed portion of maxillary jy.20 sesso sees seen: 6 6 7 8 8 

Interorbitalls..cascsig.c0 oan <2/seesoe debs cere eCeeee | 10 9h 10 II ro} 

Eenothol; pectoral...22: serena nere eee eee 24 25 24 23 244 

ength of ventrals: ¥. ota. scccseseceeceeee remeron 25 26 24 24 244 

Second! dorsalispime. cere eeeeeteeeere eee aera eee eee 23 21 22 20 19} 

Second‘ anal¥spines-tec eae ceee eee eee eee eeeee 19 174 18 16 17 

GE (o tl eee eRe Re Meet ca ated’ noud saceochastkeocvauscece 36 38 35 34 34 

Number ofidorsaliraysieesee-eee sess eee Seon: Sagace ll EXE KO EX, EO IX, 10 IX, 10 IX, 9 

Number of anallsraysits: i072: seco eon eee || 111, 8 1, 8 Ill, 8 I11, 8 Il, 8 

Seales s...cca0s cco cetee te Seer eC ee Scene re CEE EEE | 6-40-11 | 6-39-11 | 6-39-11 | 6—4o-11 | 6-39-11 
| | 

Family KYPHOSID. 

215. Kyphosus elegans (Peters). 

Abundant in the market; also taken by us about the rocky islands. No speci- 
mens of A. analogus were observed, though these were carefully looked for. It is 
probable that Panama records of K. analogus refer to elegans. The differences 
separating these closely related species are well shown by our specimens. The scales 
are comparatively large, there being 63 to 68 in the lengthwise series above the 
lateral line. The anal is more elevated than the dorsal, the height of its anterior 
rays being contained 14 times in the base of the soft portion of the fin. There seem 

to be constantly 13 rays in the second dorsal and 12 in the anal (instead of 12 in one 
and 11 in the other). 

Our specimens yary widely in color. One is almost uniformly deep bronze 
on head, body, and fins, there being only faint traces posteriorly of the lighter streaks 

which in other specimens follow the centers of the rows of scales. Other specimens 
approach more nearly the bright coloration found in A’. ana/ogus, some of the streaks 
being noticeably blue. 

216. Sectator ocyurus (Jordan & Gilbert). 

Seen on two occasions only, but present then in considerable numbers. 
We have the following corrections to make in the original description: The 

eye is contained 4) to 4? times in the head (not 4). The scales on the breast are 
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much reduced in size. The base of the spinous dorsal is two-thirds (not nearly equal 
to) the length of the soft dorsal or anal. The soft dorsal contains 15 (not 13) rays. 

Family SCLENIDZ. 

217. Isopisthus remifer Jordan & Gilbert. 

Abundant; known only from Panama. This species is probably distinct from 
its very close Atlantic representative, /. parvipinnis, but no specimens of the two 

have been directly compared, and the characters alleged to distinguish them are in 
need of verification. J. remifer is said to have longer pectoral fins and more numer- 
ous rays in the anal fin. In seven specimens at hand, however, the pectoral is 
shorter than the description of the type would indicate, equaling the length of the 
head behind the front of the pupil, and contained 1} to 12 in the length of the head. 
They agree in this character wholly with the type of /. parvipinnis (see Jordan, 
1883, p. 289), and with its synonym J. affinis Steindachner. J. remifer is said to 
have 19 rays in the anal, as contrasted with 16 or 17 in parvipinnis. The only reli- 
able information concerning the condition in parvipinnis is derived from Steindach- 
ner’s description and figure of /. affinis. In two specimens examined by him, the anal 

fin contained 16 and 17 rays. In seven specimens of /. remifer, the anal counts are 
as follows: 16, 17, 17, 18, 18, 18,18. In the type of remifer, there are said to be 19 

rays. It is impossible to pronounce upon the distinctness of these two species until 

adequate Atlantic material is at hand for comparison. 
The dentition has been insufficiently described by all observers. It differs in 

no essential respect from that characteristic of Cynoscion. The mandible contains 
an outer series of minute teeth, closely associated with an inner series of elongate 
canine-like teeth of considerable size. The canines are not definitely 3 in number, 
as described by Steindachner, but vary from 6, the normal number, to 2 or 3, the 

missing ones having become accidentally detached. The canines are largest along 

the middle of the side of the mandible, and cease before reaching the symphysis, the 
tip of the mandible being occupied by a double series of very small teeth. On the 
sides of the upper jaw is an outer row of slightly enlarged teeth, and a narrow band 
of villiform teeth behind it. Anteriorly the band disappears and gives place toa 

short inner series, the median pair of which are enlarged to form the very conspicuous 

fangs. 
The scales agree in size in the two species, there being 52 to 55 enlarged 

seales along the lateral line, and above the lateral line 70 to 75 oblique series running 

downward and backward. 
Isopisthus seems to differ inadequately from the genus Archoscion, being dis- 

tinguished only by the longer interval between the dorsal fins. 

(16) December 4, 1903. 
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Measurements in Hundredths of Length without Caudal. 

Length to base of caudal in mm.......... || 221 202 

Depth :......ncsceece-cbeece eects eee ere eeere 25 24 

Head from tip of upper jaw............... 32 32 

Ely sc ceecien.cce acnencincesoseniaemesaentocesence 7 7 

Maxillary 0.0. tente ct eset cose eee ene 14 144 

Least width of suborbitals (bone)........ 12 | 1? 

Interorbitall( (bone) iaese-sse eee eee eeeeeeee 6 6 

Length of third dorsal spine............... 124 135 

Length of fifth dorsal ray .................. 124 | 13% 

Length of fiith"anallmaye essere sce seseeer II 12} 

Lengthioti pectoralite:.s2.sess<se-neseesroses 214 224 

Mengthyoltsventtals essere. eree eae eeecerre 16 ivy) 

Lengthiolicaudall a sseeeecyenseeens tee eer | 174 18 

Height of caudal peduncle ................. 9 | 9 

218. Cynoscion predatorius (Jordan & Gilbert). 

Occasionally coming into the market in considerable numbers, reaching a 

length of 75 to 110 cm. It is strongly distinguished from all other species of Cynos- 

cion by its more oblique mouth and heavier mandible. As this character seems to us 
insufficient to warrant generic separation, we do not recognize the nominal genus 

Buccone based upon it. 

In twelve specimens, three have 18 dorsal rays, seven have 19 rays, one speci- 
men has 20 rays and one but 15. The last-mentioned seems normal in every way. 
There is no distinct sheath at the base of the soft dorsal. The anal fin contains 2 
spines (not 1, as described) and 9 rays. 

The scales above the lateral line increase in size posteriorly to below the mid- 

dle of the soft dorsal, and decrease somewhat on the very slender caudal peduncle. 
There are 65 to 70 oblique rows running downward and backward. The posterior 
nostril is obovate in shape. 

219. Cynoscion squamipinnis ((iinther). 

Not rare in the Bay of Panama. 

As stated by Steindachner, the scales along the lateral line are decidedly 

larger than the others. There are 47 to 50 of these enlarged scales, and an equal 

number of oblique rows of scales running downward and backward above the lateral 
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line. The enumeration of scales in current descriptions (70 and 85) is based on 
the vertical series above the lateral line. 

The spinous dorsal is shorter than in any other species of the genus, contain- 
ing constantly 8 spines, of which the first is short, firmly attached to the second, and 
the eighth usually adnate to the back. The pectorals reach to or nearly to the 
vertical from the tips of the ventrals. 

220. Cynoscion othonopterus Jordan & Gilbert. 

Obtained at Panama by Gilbert (Jordan, 1885, p. 383); not seen by others. 

221. Cynoscion reticulatus (Ginther). 

CORBINA RALLADA. 

Abundant; not reaching a large size. 

222. Cynoscion albus ((iinther). 

CORBINA AMARILLA. 

Abundant at Panama, reaching a large size, specimens 220 cm. long coming 
frequently to the market. This species and C. stolzmanni reach the largest size, and are 
the most important food-fishes of the genus at Panama. C. albus is readily distinguished 
from other Panama species by the nearly naked dorsal and anal, the lanceolate 

caudal, the large scales, and the long pectorals. From (. stolzmanni, it is addi- 

tionally distinguished by the wider head, the blunt snout, with its decurved upper 
profile, by the longer, slenderer caudal peduncle and by the presence of much brassy 
yellow on the lower half of the sides, this being especially marked in adults. The 
median caudal rays are also much more produced than in C. stolzmanni of the same 
size, and the lateral line is more arched anteriorly. Opercle largely black on its 
inner face. 

D. IX or X-I, 19 to 22. A. II, 8or9. Lateral line with 53 or 54 pores 
(counted to base of caudal); 57 to 60 oblique rows of scales running downward and 
backward above the lateral line. Head 3} to 3} in length; maxillary 2} in head. 

Usually 9 movable gill-rakers on horizontal limb of arch. The sheath of scales at 
the base of the dorsal fin is much wider than in C. stolzmanni. Series of scales 

accompany the first few rays of dorsal and anal, the remainder of each fin being naked. 
The posterior nasal opening is narrowly elliptical or ovate, much wider than in 
C. stolzmanni. 

223.  Cynoscion stolzmanni (Steindachner). 

CORBINA BLANCA. 

Abundant in the Panama market, reaching a length of 220 em.; the most 
highly prized representative of the genus at Panama. 
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We have little to add to Steindachner’s excellent description. The depth is 
contained 44 times, rather than 4 times, in the length; both dorsal and anal are scaled 

on one or more of their anterior rays. The species has normally 10 dorsal spines 
(rarely 9). 

The second dorsal and caudal are margined with blackish. The upper half of 
the axil of the pectoral is black. The membranous fold behind the mandibular teeth 
is black, contrasting strongly with the rest of the mouth. The gill-cavity is largely 
blackish, especially the lining membrane of the opercle. The ventrals, pectoral and 
anal fins are without dusky markings, except on the inner face of the upper pectoral 
rays. 

224. Cynoscion phoxocephalus Jordan & Gilbert. 

This strongly marked form is known as yet only from Panama Bay, where 
we have found it to be abundant. 

The dentition differs in no essential respect from that found in other species 
of Cynoscion. All of the teeth are smaller, including the anterior pair of canines in 

the premaxillaries. The arrangement differs somewhat from that ascribed to the 
type. The premaxillary teeth are in a band throughout, which contains everywhere 
more than two series. Along the sides of the jaw, the outer series consists of stronger 

conical teeth which are scarcely larger than those behind them. Anteriorly the 
band widens, and bears along its posterior edge a converging pair of small canines. 
The mandibular band is widest near the symphysis, where it consists of three series, those 
of the outer series somewhat stronger than the others. Laterally, the band rapidly 
narrows, at first to two series, the inner of strong conical teeth, the outer very small; 

then the outer series disappears, those of the remaining series increasing in size toward 
the angle of the mouth. 

The scales above the lateral line are in 85 to 90 oblique series, downward and 
backward. Those of the lateral line are enlarged, as usual in the genus, but are so 
concealed by smaller scales, that they are difficult to enumerate. 

The spinous dorsal is more elevated than in other species of the genus, the 
third spine often reaching the tip of the last spine when depressed. The last dorsal 
spines are very delicate, one or more of them often lacking; the spines are normally 

10 in number. The second dorsal is without a definite scaly sheath; small scales 

encroach on the thickened base of its anterior rays. 

The posterior nostril is a narrowly oblong slit, searcely larger than the ante- 

rior pore-like opening. 

In life, grayish silvery above, with bluish and greenish reflections, silvery 
below; mouth cavity orange-yellow; opercular lining jet-black. A black humeral 

blotch, concealed by gill-cover. Anal and lower caudal lobe tinged with yellow; 

fins otherwise translucent-dusky. 
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225. Sagenichthys mordax sp. nov. 

Puate XVI, Fia. 32. 

This species, which comes rather abundantly to the market at Panama, has 
been identified heretofore with Sagenichthys ancylodon from the Atlantic. No satis- 
factory material from opposite sides of the Isthmus has ever been compared, and 

none from the Atlantic is now available to the authors. But if current descriptions 

of S. ancylodon are at all reliable, there can be no question as to the validity of the 

form here described, which is distinguished by the greatly enlarged scales along the 

course of the lateral line, and by the much smaller size of the scales covering the 

body generally, as shown by the number of oblique rows above the lateral line. The 
gill-rakers are shorter than in S. ancylodon. 

Dorsal X, I, 28-30; anal II, 9 or 10. Head 34 in length; depth 44. Snout 41 to 44 in 

head; eyes (between edges of adipose eyelids) 6} in head in adults 38 cm. long, 54 to 53 in speci- 

mens 25 cm. long. The width of the bony interorbital space is slightly greater than the distance from 

the tip of the snout to the posterior nostril, slightly less than 5 times in the head. In younger speci- 

mens, it equals the length of snout as far as posterior nostril. 

The maxillary is longer in young specimens, its length contained 2 to 24 times in the head; in 

larger specimens 24 to 22. The premaxillaries have an outer series of arrow-shaped teeth, which are 

very long toward the center of the jaw, and decrease in size regularly toward the angle of the mouth. 

Anteriorly, behind the outer row, is a short series of three teeth on each side the median line, one of the 

anterior pair, or rarely both, greatly elongate, much exceeding any of the other teeth in size. 

Along the posterior half of each premaxillary, there is a narrow inner band of small cardiform teeth, 
which retain the form of the canines, each tooth having a distinctly lancet-shaped head, and a longi- 

tudinally-ridged stalk. Near the hinder end of the band, the outer row of canines become so reduced 

as to be indistinguishable from the teeth lying behind them. The sides of the mandible contain an inner 

series of large arrow-shaped canines, and a single outer series of slender teeth, similarly provided with 
arrow-shaped tips. Anteriorly on each side, the inner series of canines terminates, and an outer series 

of still larger canines develops, consisting normally of four teeth on each side the symphysis, of which 
the second pair are the largest. These are not continuous with the outer series of small teeth which 

occupy the sides of the jaw, as the latter bend around behind the anterior canines, where the two 
series overlap. The larger canines are subject to frequent injury, and are rapidly replaced by others 

occupying the same position. The lower jaw projects so that the anterior mandibular canines close 

-outside the upper lip. 
The gill-rakers are proportionately longer in young specimens, in which the longest is one- 

third to two-fifths the diameter of the eye. There are 7 to 9 movable rakers on the horizontal limb of 

the outer arch. 
The dorsal spines are very slender and weak. The membrane behind the tenth spine joins the 

base of the eleventh, which is attached for its entire length to the first soft ray. All the fins are densely 

scaled to their tips. The caudal fin is doubly concave, the median rays greatly protruding in the 

young, less so in adults. The pectoral fins are very long, extending nearly twice as far as the ven- 

trals, 14 to 14 in the head in specimens 12 inches long (injured in larger specimens). Ventrals 24 

in head. 
The scales are very small, those above the lateral line arranged in about 105 oblique series 

running downward and backward. The scales bearing the pores of the lateral line are much enlarged, 

47 to 50 in number, counted to the base of the median caudal rays. These enlarged scales are covered 

and in part concealed by small scales similar to those above the lateral line. 
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In life, grayish brown above, with bluish and greenish reflections, bright silvery below. The 

dorsal and caudal are dusky, the caudal often with narrow blackish margin, but without any deepening 
of color inthe lower lobe. Ventrals and anal unmarked. Upper half of axil black, the inner face of 

the pectoral dusky, especially in its upper portion. Gill-cavity more or less dusky. 

Measurements in Hundredths of Length without Caudal. 

Length to caudal base, in mm............. 345 292 229 

Depth ysis sacestuosaesteanaeeaee here eetcreeee 2 22 21 

Head from tip of upper jaw............... || 3th | 31 304 

Eye between adipose eyelids .............. 43 5 53 

Maxillary :i2a2eieeeestesi ees | 144 15 144 

Least width of suborbital (bone only)...|) 14 14 I$ 

Interorbital width above middle of eye... } v7 64 64 

Length of third dorsal spine............... | II rope II 

Length of soft dorsal base.................. 1a 7 38 36 

Height ofianalleeeeassssssereseere cence tes |) ag II 124 

Mengthi ot! pectoralteeseeaeeteeeeeeeesees I Bors |) ain 24 

Tength) of ventralSeee cesses eeeeeeeeeee | 13 14 144 

Length of caudal (middle rays)........... 17 19 21 

Least height of caudal peduncle........... 8 84 8 

226. Nebris occidentalis Vuillant. 

GUAVINA. 

Nebris zestus JORDAN & STARKS (JORDAN & EVERMANN, 1898, p. 1417). 

Abundant. : 
In Sagenichthys, Isopisthus and Nebris, we have genera each of which is 

represented by one species on the Pacific coast of Central America, and a supposedly ~ 
different, but very closely related representative form in the Atlantic. Unfortunately, 

we have no Atlantic material for comparison in any of these cases. This is to be 
regretted the more, as no direct comparisons have ever been made, and the distinctive 

characters relied upon may prove to be fictitious. 
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Measurements in Hundredths of Length without Caudal. 

Length from tip of upper jaw to caudal base in mm........ 246 224 

BG pty: eiiccvccee aegis medidas Bomisen ee ee 26 24 

ueaGatt Omani prone Uppela a wiesccen cera ce serene nee eee 31 32 

EY Oo Soa a fa eto Speen agate iota cs Ree 34 34 

Maxallan yar werccsseccs ost cess cereus teeceet Cat eect eae s toate 14 14 

east widthhofesuborbital S25.-te cs bose-caeseesce eet 4 4 

Imterorbitall (bone) p-ceacectes acer ercene ete eee ener 10 Il 

Renoth)ofsthird!dorsalispine set--er-canca-secesseee seeese ce 10 94 

ener irate ith dorsalurayvesssnssstesespesee a ceneeeeeeeteneree 10} II 

Wenpthvoislongest analiuraypne se sneeeceoe se eceeee cas eee 13 134 

Renethtoispectorall ean ross.nccetneepiae ee cecost eee ek oe ay) 29 

Bengthlolgventtalsernns...-ests cues ccaaseaeseaeeeee neces ec 19 18 

enpthiol middlevcaudalirays ee --s-eesttesesoste oe cose 22 22 

Weast heishtvot caudal! peduncles usseececesrecealsseeae ss 9 8} 

227. Larimus argenteus ((ill). 

BOCATUERTA BLANCA. 

Very abundant. 
In this species, a vertical line from the corner of the closed mouth passes mid- 

way between the front of the orbit and the tip of the snout. The length of the snout 
is two-fifths that of the maxillary. The gape is arched, with the convexity behind. 
The anterior (lower) margin of the mandible is also strongly arched with its convexity 
forwards. The eye is smaller than in any other species of the genus, 42 to 5 in head, 
in adults. 

In life, very brilliant silvery on sides and below, the upper parts faintly olive, 
with silvery, greenish and bluish reflections. The dorsal and anal are slightly dusky, 
the pectorals translucent, the anal and ventrals white or faintly straw-colored. 

228. Larimus effulgens (Gilbert. 

Puiate XVI, Fic. 33. 

Larimus effulgens GILBERT (JORDAN & EVERMANN, 1898, p. 1421). 

Very close to L. acclivis, with which it agrees in almost all details of structure. The color 

is, however, bright silvery without trace of stripes, as in L. argenteus. The pectoral fin is also much 
longer. 

Dorsal XI, 28 to 30; anal II, 6; pectoral 16; head 3,15 to 34; depth 24 to 3; pores of lateral 

line 49 or 50. 
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Mouth slightly more oblique than in Larimus acclivis, much less so than in L. argenteus. 

Premaxillaries anteriorly on a level with middle of pupil (lower part of pupil in Z. acclivis). Maxillary 

about reaching vertical from front of pupil, 2f to 24 in head. Teeth minute, close-set, even, in a single 

series in each jaw, none of them enlarged. Eye large, 34 to 44 in head. Interorbital space 44 to 4}. 

Preopercular margin membranous, with flexible ribs ending in minute spinules. Gill-rakers very long, 

two-thirds diameter of orbit, 19 or 20 on horizontal limb of arch. 

Dorsal spines high and flexible, the first two not noticeably thickened. Tenth spine shortest. 

Third dorsal spine longest, 2 to 2} in head. Soft dorsal very long, its base 24 to 24 in length. 

The longest dorsal ray equals length of snout and eye. Second anal spine very strong, 24 to 2} in 

head. Pectoral very long and narrow, 14!, longer than head, injured in most specimens. Ventrals 

reaching to or slightly beyond vent, 14 in head. Caudal lanceolate, the middle rays much produced, 

as long as head. Tubes of lateral line much branched. Definite scaly sheaths along bases of dorsal 

and anal. Basal portions of membranes of vertical fins with series of scales. 
Bright silvery, the back grayish. Lining of cheeks black, a small black blotch on upper third 

of axil. Ventrals, anal and lower caudal rays bright orange-yellow; fins otherwise dusky-translucent. 

Rather common at Panama, where numerous specimens were secured. 

229. Larimus acclivis Jordan & Bristol. 

Puate XVII, Fie. 34. 

BOCATUERTA RALLADA. 

A common species in the Panama market. Our material agrees with the 
types of the species in those points which are supposed to be distinctive of this Pacific 
form. The black streaks are conspicuous, and the second anal spine is constantly 
shorter than the soft rays, 24 to 2? in the head. The region about the pseudobranchize 

is largely black. 

230. Larimus pacificus Jordan & Bollman. 

Not seen by us; the type dredged by the Albatross in Panama Bay, Station 
2802, 16 fathoms. It was subsequently dredged in the Gulf of California, Stations 
3021 and 3026, 14 and 17 fathoms. 

231. Odontoscion xanthops Gilbert. 

Puate XVII, Fie. 35. 

Odontoscion xanthops GILBERT (JORDAN & EVERMANN, 1898, p. 1426). 

Head 3 in length; depth 32; dorsal XII, 27; anal II, 8; pectoral 17; pores in lateral line 50. 

Head and body elongate, compressed, narrow. Dorsal and ventral outlines nearly equally 

curved. Profile slightly depressed over front of orbits, the snout bluntish, not protruding. Jaws 

equal, the lower wholly included, the symphysis prominent, slightly passing the premaxillaries. 

Mouth very oblique, the maxillary reaching slightly behind middle of eye, 24 in head. Tip of maxil- 

lary broad. Mental and rostral pores of moderate size, not conspicuous. A series of slender canines 

in lower jaw, preceded by an irregular outer villiform row, most evident toward symphysis. The 

series of canines turns inward and backward on the symphyseal protuberance, the innermost pair 

enlarged, directed backward. Upper jaw with a series of conical teeth, similar to those on sides of 
mandible, separated by a considerable interspace from an inner series of very small close-set teeth, 
directed backward. Eye very large, subcircular, the longest diameter 3} in head; snout 44; inter- 
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orbital width 42. A definite supraorbital ridge. Suborbitals narrow. Preopercular margin without 

definite spines, with minute crenulations, which end in spinous points. Gill-rakers long and slender, 

16 on horizontal limb of arch, the longest two-fifths diameter of orbit. 

Spinous dorsal very high, of weak flexible spines, none of which are thickened. The third 
spine is the highest, as long as snout and eye; eleventh spine shortest. Second anal spine strong, 

equaling length of snout and half eye. Pectorals short, not reaching tips of ventrals, 14%) in head. 

Ventrals not reaching vent, extending half way from their base to front of anal. Caudal apparently 

short and rounded; somewhat mutilated in the type, as are the soft dorsal and anal. 

Seales large, weakly ctenoid, except on head, where they are cycloid. Maxillary, tip of man- 

dible, and extreme tip of snout naked; head otherwise completely invested. A definite sheath of scales 

at base of soft dorsal. Soft portions of all the vertical fins with membranes scaled. 

Dark steel-gray, with olive tinge above, silvery below, the lower parts coarsely punctate with 

brown. Blackish streaks follow the rows of scales, those below the lateral line broad, horizontal, 

conspicuous; those above lateral line narrower, less intense, the anterior ones directed obliquely 

upwards, those under soft dorsal nearly horizontal. | Fins dusky, the anal, lower caudal lobe, and the 

terminal portion of ventrals black. Iris bright yellow. Roof of mouth and sides of mandible within 

orange-yellow, the membrane within mandibular teeth black. Tongue faintly yellow. A dusky 

yellow bar above and one below pseudobranchiz, the gill-cavity otherwise silvery. 

A single specimen, 19 em. long, from Panama Bay. 

232. Corvula macrops (Steindachner). 

This species is frequent about the islands in Panama Bay. We collected five 

specimens, which we have examined in connection with a specimen collected at 

Mazatlan by the Hopkins Expedition. 
These all seem to be darker and have more pronounced stripes along the rows 

of scales than Steindachner’s figure (1876a, Pl. II) of the type would indicate. 

We may supplement the original description as follows: Head 3} to 3% in 

length; depth 23 to 3,5. Eye 33 to 4 in head; snout 4 to 4. ‘Two specimens have 

52 transverse series of scales; one has 53; three have 54. The anal is constantly II, 

10; the dorsal as follows: three specimens, XI, I, 25; one specimen XI, I, 24; one 

specimen XI, I, 26. 

233. Elattarchus archidium (Jordan & Gilbert). 

Frequently taken on sandy shores. 

The dorsal formula has been incorrectly given. There are 11 (rarely 10) 

dorsal spines, and 26 or 27 articulated rays. In eight specimens, the second dorsal 

contained rays as follows: 26, 26, 26, 26, 26, 27, 27. The diameter of the eye is 

constantly less than the interorbital width and is contained 4{ to 5 times in the head; 

interorbital width 34 to 41. The caudal is strongly emarginate or shallowly lunate. 

Along the sides of the mandible, there is a series of minute teeth along the 

outer edge of the row of canines (as in Cynoscion); as we approach the symphysis 

these increase in size until they come to equal those of the inner series, which 

decrease rapidly in size along this part of the jaw. Two irregular series are thus 

formed, which turn backward on the symphyseal knob, the pair of large canines being 

Cir) 
December 8, 1903. 
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the last teeth of the inner series. Along the front and sides of the upper jaw are two 
series, an outer row of enlarged canine-like teeth (smaller, however, than the large 

teeth along the middle of the mandible), and an inner row of slender curved cardi- 
form teeth curving directly backward. Those along the front of each jaw are larger 
and more widely spaced than the others. Behind the middle of the premaxillary, 
the inner series develops into a narrow band. The canines diminish in size laterally 
and become finally indistinguishable from the teeth of the band. 

A specimen of this species secured by the Albatross in San Juan Lagoon, 
near Guaymas, Gulf of California, has been compared with our material; no differ- 

ences appear to exist. In this specimen, also, there are 26 rays in the second dorsal 
fin. 

234. Bairdiella ensifera (Jordan & Gilbert). 

A common fish in the markets. It is well separated from B. icistia by the 
shorter snout, more oblique mouth, more projecting lower jaw, stouter dorsal spines, 
longer and stouter second anal spine, shorter soft dorsal and rounded spinous dorsal. 

Dorsal X, I, 22 in two specimens; X, I, 23 in three specimens; X, I, 24 in 

three specimens. Snout equals diameter of eye, or is slightly shorter; it is contained 
from 42 to 43 times in head. Anterior margin of premaxillary on a level witha 
point slightly above lower edge of pupil. The tip of the lower jaw projects a very 
little beyond the upper. 

Dorsal spines all stout, the second the stoutest; the fourth the longest, the fifth 

and sixth only slightly reduced in length, the others reduced rapidly to the tenth. 
The posterior outline of the extended spinous dorsal is convex above and concave 
below. The second anal spine reaches nearly to below the caudal base, the length 
from 14 to 14 in head. 

In three specimens of B. icistia, the dorsal formula is IX, I, 28; X, I, 27; 

X, I, 26. The snout is a little longer than eye, its length from 4 to 4! in head. 
Anterior margin of premaxillary on a level with a point midway between lower part of 
eye and lower part of pupil. Tip of lower jaw included. Dorsal spines all slender; 
the second not stouter than the others, the third the longest. The posterior outline of 
the extended spinous dorsal is concave, the fin being sharply angulated at the tip of 
the third spine. The tip of the second anal spine scarcely reaches past the vertical 
from the tips of the last dorsal rays; its length 14 to 13 in head. 

235. Bairdiella armata Gill. 

Frequent. In six specimens the dorsal formula is X, I, 23; in five it is X, I, 

22 (not XI, I, 21, as described by Jordan and Evermann, 1898, p. 1436). 

The longest rays of the caudal fin are just below the middle; above these the 

fin is slightly concave, below it obliquely truncate. This shape is not well marked 
in some specimens. 

The following color notes are from a fresh specimen: Fins all yellow; ventrals, 
pectorals, and caudal orange-yellow; spinous dorsal with a large black blotch above; 

soft dorsal and caudal with dusky margins. Mouth and gill-cavity light yellow. 
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236. Bairdiella chrysoleuca (Gunther). 

Not uncommon. 
An examination of younger specimens than those from which are drawn cur- 

rent descriptions of this species, sheds little additional light on its relations to B. 
aluta. The type of the latter is 19 em. long. We have at hand one specimen of 
chrysoleuca 19 em., and one 165 mm. long. In these, the eye is 44 to 5 in head (not 
4, as in aluta). The fin counts ascribed to aluta are outside the range of variation of 
chrysoleuca, as is also the number of scales in the lateral line. The soft dorsal in 
chrysoleuca varies from 21 to 23 rays (not 18, as in aluta); the anal contains 9 rays 

(not 8) and the lateral line traverses 49 to 51 scales (not 44), the count being made 
to the base of the middle rays of the caudal. If the account of B. aluta is reliable in 
these respects, the species is certainly distinct. 

In our specimens of chryso/euca, the head is contained 3} to 3} in the length; 

the depth 25 to 31. The width of the preorbital is contained 132 times in the diam- 

eter of the eye; the longest gill-raker is three-fifths diameter of pupil. The second 
dorsal spine is much stouter than the third and is not flexible. The filamentous ray 
of the ventral fin does not nearly reach the vent. 

237. Stellifer oscitans (Jordan & Gilbert). 

Frequently brought to market. We preserved six specimens, from 18 to 24 

em. in entire length. To the original description, we add the following: 
Head 3 to 32 in length; depth 3 to 3}. Eye equals prenasal part of snout 

(measuring around contour of snout), 5 to 53 in head. Snout (distance from tip to 
front of eye) 34 to 4 in head. Three of our specimens have 24 rays in the soft 

dorsal, and three have 23. One specimen has but 10 spines in the first dorsal fin. 

238. Stellifer furthi (Steindachner). 

Common. A large number collected in the Panama market. We add the 
following to the original description: Head 31 to 32 in length; depth 3 to 3}. Eye 

42 to 5 in head; interorbital 2 to 3; second anal spine 2 to 2}; ventral spine 

21 to 22. The maxillary reaches to below a point midway between the posterior 

edge of pupil and the posterior edge of orbit. 
The color of a fresh specimen is as follows: Body light gray above, lower 

parts of sides silvery, tinged with pinkish salmon. All fins light yellow; soft dorsal 
with a narrow black margin. ; 

In Jordan and Evermann’s description of this species (1898, p. 1441), occur 
the following statements: ‘Highest dorsal spine 13 in head,” “ ventrals 2} in head.” 
This seems to have been incorrectly transcribed from Steindachner’s description, 
which gives the length of the third (the highest) dorsal spine as 13 times the second 
and about 24 in the head; the ventral spine 24 in the head. 
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239. Stellifer illecebrosus (Gilbert. 

Puate XVIII, Fic. 36. 

Stellifer illecebrosus GILBERT (JORDAN & EVERMANN, 1898, p. 1442). 

Head 3 to 34 in length; depth 28. D. XIV, 20 or 21; A. Il, 11; P. 19 or 20. 

Body compressed, rather deep, both outlines curved, the dorsal more than the ventral. 

Head broad and depressed, but less so than in other species of Sted/iferus, the interorbital width 

equaling distance from tip of snout to front of pupil, 33 in head. Greatest width of head 14%, to 274 

in its length. Upper profile depressed above the orbits, the snout rather bluntly rounded, overlap- 

ping the premaxillaries but little. Mouth large, moderately oblique, the gape curved. Maxillary 

reaching vertical from middle of pupil, or slightly behind this point, its length, measured from front of 

premaxillaries, 23 to 22 in head. Teeth in lower jaw uniform in size, in a villiform band of moderate 

width, which does not conspicuously increase towards symphysis. Premaxillary teeth in a similar 

villiform band, with an outer row of enlarged canines, which decrease in size towards the angle of the 

mouth. Lips thin, but somewhat thicker than in other species of the genus. Five large pores in 

mandible, and five in snout immediately behind premaxillaries, the inner pair being concealed by over- 

hanging lobes. Back of these are three minute pores. Horizontal diameter of eye 54 to 53 in head; 

length of snout 4 to 44; least width of preorbital half the diameter of orbit. Vertical limb of preoper- 

cle with 8 or 9 rather slender spines, which increase in size towards angle; usually three of those at 

the angle are enlarged and radiate regularly, or the lowermost may be directed abruptly downwards. 

The horizontal limb is entire or provided with small flexible spines, loosely attached and projecting but 

little beyond the integument. Géill-rakers short, slender, the longest nearly half the longitudinal 
diameter of eye, 5 or 6 above angle of arch, 10 or 11 below. 

Spinous dorsal high, the first two spines strong and rigid, the third to the eleventh weak and 

flexible, the twelfth to the fourteenth again stronger and rigid. Second spine nearly two-thirds the 

third which is the longest, 13 in head. The fin diminishes slowly in height to the sixth spine, then 

more rapidly to the eleventh which is the shortest. The twelfth to the fourteenth progressively lengthen 

and belong to the second dorsal, the last being more than half the length of the longest ray. 

Second anal spine long and slender, about two-thirds the height of the longest ray, equaling 

distance from tip of snout to front of pupil. Last ray of anal under the third before the last of the 

dorsal. Pectorals reaching to or nearly to the vertical from the vent, 12 in the head. Ventrals 

short, the outer ray filamentous, 13 in head. Caudal double-truncate, sublanceolate, the middle rays 

projecting much beyond the outer, 14 in head. 

Scales cycloid on top and sides of head, elsewhere ctenoid. Lateral line more arched than 

the back, becoming straight slightly behind front of anal fin. Soft parts of all the vertical fins scaled 

to their tips. Pectorals and ventrals with series of scales along the membranes. 

Color in life, plain silvery gray above, silvery below. Dorsals and upper portion of caudal 

dusky translucent. Pectorals light straw-color. Ventrals mesially orange-yellow, the inner ray, the 

outer ray, and the tips of all the rays bright white. Anal deep yellow, the rays margined with black. 

Lower caudal rays yellow. Gill-cavity dusky, without yellow. 

Three specimens from the Bay of Panama, the largest 255 mm. long. 
As stated below, under Hues viola, the last portion of the original published 

description of S. idlecebrosus (Jordan & Evermann, 1898, p. 1442), including the 
color and some structural details, refers instead to /#. viola, and should be transferred 

to the description of that species. There should be stricken from the description of 
S. illecebrosus all after the 11th line from the bottom of p. 1442. The statement sub- 
sequent to this point: ‘This species is related most nearly to Sted/ifer minor, in some 
respects intermediate between Stedlifer and Bairdiella” refers, however, to illecebrosus, 
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but was not included in the original manuscript, a copy of which is furnished above. 
On page 1439 of the volume cited, in the key to species, under the head of S. illece- 
brosus, occurs the statement “coloration dark.” This should read “ coloration 
silvery.” 

240. Stellifer ericymba (Jordan & Gilbert). 

‘This little fish is common in Panama Bay. Many specimens were preserved, 

the largest not exceeding 16 em. in length. 
We have examined in connection with our specimens the description given 

by Jordan and Eyermann (1898, p. 1444) and find it satisfactory. 

241. Stellifer zestocarus (Gilbert. 

PuatEe XVIII, Fie. 37. 

Stellifer zestocarus GILBERT (JORDAN & EVERMANN, 1898, p. 1445). 

Head 34 to 31 in length; depth 28 to 3. Pores in lateral line 47 to 50; dorsal XII, 19; anal 

ero: 

Comparatively deep and compressed, with narrow head, large oblique mouth, the greatest 

width of head 13 to 14 in its length. Anterior profile rising in an even convex curve to front of 

dorsal, depressed very little if at all above the orbits. Greatest depth under front of spinous dorsal. 

Length of caudal peduncle, measured from base of last anal ray, 13 in head; from last dorsal ray, 

12. Least depth of caudal peduncle 22 in head. 
Head extremely soft, the bones cavernous. Snout bluntish, not projecting beyond the pre- 

maxillaries, its length 44 to 44 in head. Lower jaw included, the tip produced into a short but 

distinct symphyseal knob. Mouth large, very oblique, the maxillary (measured from front of 

snout), equaling length of snout and eye, 24 in head. Teeth in narrow villiform bands in both jaws, 

widest in sides of premaxillaries. None of the teeth enlarged. Lips thin. Mental and rostral pores 

minute. Interorbital space transversely convex, 24 to 2,8, in head. _ Supraorbital ridges prominent. 

Preopercle with a wide membranous border, which is strengthened near the angle with diverging ribs. 

A single rather stiff spine directed backwards, immediately above the angle. Gill-rakers numerous, 

long and slender, about 20 on horizontal limb of arch, the longest half the diameter of orbit. Eye 

large, elliptical, the long axis oblique, the greatest diameter 32 or 34 in head, equaling distance from 

tip of snout to front of pupil. 
Fins high, densely scaled, including the spinous dorsal. First and second dorsal spines rather 

strong and stiff, the third and succeeding spines flexible. Third spine longest, 13 in head. The 

ninth spine is shortest, the tenth and eleventh longer, belonging to the soft dorsal. The last three 

spines are stronger and rigid. Second anal spine long and rather slender, 24 to 23 in length of head. 

Longest anal ray 12 to r?in head. Anal basis long, equaling length of snout and eye. Caudal 

double-truncate, almost lanceolate, the middle rays much produced, 14 or 14 in head. Pectorals 

long, reaching beyond vent, rf in head. Ventrals not nearly reaching vent, 14 to 1} in head. 
- Scales thin, deciduous, weakly ctenoid. Head completely scaled. 2 

Nearly uniform grayish silvery above, bright silvery below. Fins slightly dusky. Mouth 

and gill-cavities silvery white. A blackish blotch in the region of the pseudobranchiz. 

Seven specimens from Panama Bay, the longest about 15 em. long. 

242. Ophioscion typicus Gill. 

Not common; eight specimens were taken 14 to 21 em. in length. The 

description of this species by Jordan and Eyermann (1898, p. 1448) was evidently 
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taken from a young specimen. We make the following additions to the original 
description: 

Head 31 to 32 in length. Eye 41 to 5 in head; snout 3? to 4; interorbital 

(bone) 32 to 4; maxillary 3 to 34; third dorsal spine 1} to 25. 
In addition to the differences already noted as distinguishing this species from 

O. strabo, we note the lighter pectorals and ventrals, which are colorless or only 

slightly dusky. In 0. strabo the pectorals are dark, and the ventrals, with the excep- 
tion of a white outer ray, are nearly black. 

243. Ophioscion simulus (Gilbert. 

PuatE XIX, Fic. 38. 

Ophioscion simulus GILBERT (JORDAN & EVERMANN, 1898, p. 1449). 

Dorsal X-I, 26; anal II, 7; pectoral 18 or 19; pores in lateral line 50; smaller scales not 

here enumerated cover the base of the caudal fin. Head 32 in length, equaling depth. 

Body more elongate and less compressed than in other species, the head especially charac- 

terized by rounded outlines; preorbitals turgid; snout blunt, scarcely at all compressed, evenly rounded 

in all directions. Top of head everywhere transversely convex, not at all depressed over the orbits. 

A scarcely noticeable depression at occiput, with the exception of which the profile rises slowly and 

evenly to the front of the dorsal fin. Predorsal region transversely evenly convex, not compressed to 

a ridge, except immediately in front of first dorsal spine. -Dorsal and ventral outlines about equally 

curved, the base of anal fin but little more oblique than the normal contour at that point. Mouth 

wide, broadly U-shaped as seen from below, overpassed by the bluntly rounded snout for a distance 

(taken axially) equal to half diameter of pupil. The cleft of the mouth is moderately oblique, the 

maxillary reaching the vertical from middle of pupil. Length of maxillary (measured from front of 

premaxillaries) 34 in head. Mandible with a broad band of villiform teeth of uniform size. Pre- 

maxillaries with a similar broad villiform band, preceded by an outer series of small canines, close-set, 

smaller in size than in related species. Preorbital of moderate width, swollen and turgid as in Pachy- 

urus, its width 64 in head. Posterior nostril large, circular, without trace of raised membranous edge. 

Anterior nostril vertically elliptical, small, with raised margin. Oblique diameter of eye, 43 in head. 

Preopercular margin with 14 to 16 spinous teeth (in the type specimen), the upper ones minute, 

increasing in size towards preopercular angle, around which they evenly radiate. None of them are 

conspicuously enlarged, and the lowermost is not directed abruptly downward. Géill-rakers short, the 

longest about equaling diameter of posterior nostril, 7 movable ones on upper limb of arch, 13 below. 

First dorsal high, of very slender flexible spines, except the first two. The second spine is 

strong and rigid, as long as the fourth, contained 13 times in the head; the third spine the longest, 

reaching when declined to base of the spine of second dorsal, its length 13 in head. From the third, 

the spines decrease rapidly, so that the distal margin of the fin is subvertical. The tenth spine is the 

shortest, its membrane reaching base only of the eleventh, which belongs to the second dorsal and 

is two-thirds as long as diameter of the eye. Second dorsal high, the longest ray equaling length 

of snout and eye. Caudal sublanceolate, mutilated so that its exact shape cannot be ascertained. The 

middle rays are considerably longer than the outer, and are at least three-fourths length of head. 

Second anal spine long and strong, its measured length 12 in head, slightly greater than that of first 

soft rays, which however project beyond it. Outer ventral ray produced in a very short filament, 
about one-fourth diameter of eye. Ventral spine 22 in head, the longest ray, exclusive of filament, 

i} in head, reaching five-sevenths distance from its base to vent. Pectorals 14 in head, reaching 
vertical from tips of ventrals. 
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Lips, gular membranes, and under side of snout naked, head and body otherwise scaled. 

Scales on mandible, and a small patch on base of anterior branchiostegals, cycloid; those in advance 

of nostrils cycloid, or very weakly ctenoid; scales otherwise strongly ctenoid. Second dorsal and 

anal with a definite low scaly sheath at base, consisting of a single series of small scales and in addition 

series of scales on the membranes, extending two-thirds distance to tip. Caudal scaled to tip. Lateral 

line with a long low curve, the height of which equals half diameter of orbit. 
Color steel-gray above, without dark streaks, white below, the cheeks and lower portion of 

sides with much brown specking, sometimes confined to the margins of the scales. | Mouth white 

within. Lining of opercles blackish. Fins dusky, the distal part of ventrals black, the outer ray 

white. Anal with the anterior rays tipped with black. 

A single specimen 187 mm. long. 
This species is closely related to 0. scierus, but differs in the longer, less 

compressed body, the plain coloration, the turgid preorbitals, less arched lateral 

line, and smaller canines. 

244. Ophioscion strabo Gilbert. 

This species is listed, without remark, by Boulenger (1899, p. 3) from Rio 
Tuyra, and other rivers on the western slope of the Isthmus of Darien. The species 

was not seen by us. These Panama specimens should be carefully compared with 

the closely related species typicus and simulus, which are known from Panama and 

closely resemble 0. strabo. 

245. Ophioscion imiceps (Jordan & Gilbert). 

This species seems to be rather rare at Panama. During our stay of six weeks 

we secured twelve specimens. Like other species of the genus, 0. imiceps varies 

greatly in length of snout and diameter of eye. 

Head 3: to 32 in length; depth 28 to 31. Eye 43 to 5} in head; snout 3¢ 

to 4; interorbital width 34 to 44; second dorsal spine 24 to 3; third dorsal spine 

13 to 2. 

246. Ophioscion scierus (Jordan & (rilbert). 

Piate XIX, Fia. 39. 

Common. 

The snout projects beyond the mouth for a distance varying from one-third to one-half 

the diameter of the eye. It increases in sharpness with its length. 

Interorbital width (bone) 4} to 44 in head (not 5$); snout 3} to 34; eye 5} to 53. Gill- 

rakers short, barely movable, 12 on horizontal limb of arch. Soft dorsal with a distinct, rather wide 

sheath of scales at base; each interradial membrane with a series of scales, rapidly diminishing in size 

from the base upward, reaching half way to margin of fin. Anal similarly scaled, the basal sheath less 

clearly defined. 

Second dorsal spine very stout, conspicuously stronger than any of the succeeding spines, all 

of which are slender and weak. The eleventh spine is twice the length of the tenth. The second anal 

spine is very robust, twice the width of the second dorsal spine, reaching to opposite the tip of the fifth 

soft ray. Soft dorsal rays 24 or 25. 

Opercular lining blackish. 
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Measurements in Hundredths of Length without Caudal. 

Length without caudal in mm. ............ || 198 150 | 150 153 171 161 147 163 

1B (eto ener ee ee see ona RNASE te | 32 304 | 32 gust | gs 31 304 | 30h 

| DY=5 0} d 1 Pare Reece ani cpbatemondiaadseapeanedeorass | 31 314 | 32 32 aT 32 30 31 

Bay eis See oe ean lS eR 0 at Gs 6 64 | 6 64 | 6 6 

NOU Eres tesscosens eases escece doncee ter Oeeeee 83 84 82 8h 9 8 8 9 

Unterorbital widthies-es-e-eseadsee eee te aces 74 7 74 7s WE 7 7 74 

eng thiol jpectorall-...esce-caaseseee ea aeteter 23 24 26 24 24 24 24 23 

Length of third dorsal spine ............... 163 194 oasis 184 174 18 194 16$ 

Length of second anal spine ...........:... 154 18 17 17 17 17 18 164 

247. Sigmurus vermicularis ((inther). 

Frequently brought into the market, where we collected nine specimens. 
Head from 3,', to 3} inlength. Eye 5} to 54 in head; snout 3% to 4; length 

of third dorsal spine 1} to 13; interorbital (bone only) 43 to 5. The dorsal formula 
is as follows: In one specimen IX, I, 27; in four specimens X, I, 27; in four speci- 

mens X, I, 26. The anal is constantly I, 8. 

248. Sciena deliciosa (Tschudi). 

According to Jordan and Eigenmann (1889, p. 406), a few specimens of this 
species, said to have been taken at Panama, are in the Museum of Comparative 
Zoology at Cambridge, Mass. There are no other references to the occurrence of 
this Peruvian species at Panama, and the record is in need of verification. 

249. Micropogon altipinnis Giinther. 

CORBINA LUNA. 

Head 3} to 3 in length; depth 3} to 34. Eye 6 to 61 times in head; snout projecting 

beyond the mouth for a distance equaling one-fourth eye. Snout 3! in head. Anterior nostril very 

small, circular, with a narrow membranous border, widened posteriorly to form a short flap. Posterior 

nostril obliquely elliptical, its greatest diameter one-third eye. Maxillary reaching vertical from front 

or middle of pupil, 2 in head. Anterior premaxillary teeth of the outer row noticeably larger than 

those behind them. Usually four pairs of slender mandibular barbels. Upper preopercular serrae very 

small, increasing in size toward the angle. At the angle, separated from these by a wide interval, is 

a very strong spine directed downward and backward, below which is a similar but shorter spine 

directed more obliquely downward. The gill-rakers are very short, the longest two-fifths the hori- 

zontal diameter of the pupil, 15 or 16 present on the horizontal limb of the arch. 

The dorsal fin contains constantly 11 spines, the last longer than the one preceding. In eight 

specimens the soft rays number 20, 21, 21, 21, 21, 21, 22, 22. The spinous dorsal is very high, the 

third spine extending to base of first or second ray of soft dorsal; its length is contained 14 to 14 times 
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in the head. The low scaly sheath along the base of the soft dorsal disappears shortly before reaching 

the end of the fin. The second anal spine is nearly or quite equal to the length of the snout. Pec- 

torals extending well beyond the ventrals, 12 in the head. Outer ventral ray filamentous, 13 in head. 

Caudal with the middle rays longest, the outline of the fin concave above the middle, convex below it. 

Scales above the lateral line in very oblique series downward and backward, normally 40 or 41 

in number; in one specimen there were but 35 rows, in another 43. An occasional scale is intercalated 

between these series as they approach the lateral line, the number of pores slightly exceeding the 

series. 

Color as usual in the genus. Upper part of axil dusky. Opercular lining dusky, becoming 

black posteriorly, where it contrasts strongly with the silvery opercular membrane. 
" ® s . . . . . 

This is a common species at Panama. Our description is based on specimens 
3i to 36 em. long. 

250. Umbrina xanti (ill. 

Recorded from Panama by Giinther (1868, p. 426, as U. analis), and by 

Gilbert. Not seen by us. 

251. Umbrina dorsalis Gill. 

Infrequent; four specimens secured. 
Dorsal X, I, 29, 29, 31,31. Anal Il, 7,7, 7,8. Eye 44 to 4 in head; 

snout 34 or 33. Preopercular margin scarcely serrate, provided with a rather thick 

membranous border with small flexible teeth. 

252. Menticirrus nasus (Giinther). 

Menticirrus simus JORDAN & EIGENMANN, 1889, p. 437. 

Frequent in the Panama market. The twelve specimens before us differ 

in the size of the eye and the form of the snout sufficiently to demonstrate the 
identity of I. simus and M. nasus, which have been separated on differences similar 

to those here found. 
Head 3: to 34 in length; depth 4} to 44. Eye equals snout in front of ante- 

rior nostril, and is contained 5! to 54 in head; snout 31 to 34. The third dorsal 

spine is the longest and is contained 4} to 4? in the length. When the fin is 

depressed, its tip reaches variously from the base of the first ray of the second dorsal 

to the base of the fourth. Above the lateral line, there are 50 oblique series of scales 

running downward and backward. 
The nostrils are larger than in M. panamensis, the anterior nostril round or 

very slightly oval, distant half its diameter from the posterior nostril. A dermal 

flap is attached to its posterior edge, and extends back to the posterior nostril. The 

posterior nostril varies in shape from widely to narrowly elliptical. Its posterior end 

is usually pointed and reaches the beginning of the adipose eyelid. 

The caudal is S-shaped; its upper angulated lobe extends beyond the lower 

rounded lobe a distance equal to the diameter of the eye. 
(18) December 12, 1903. 
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253. Menticirrus panamensis (Steindachner). 

The most abundant species of the genus at Panama. Fourteen specimens 

were preserved, the largest 33 cm. in length. The following additions may be made 
to Dr. Steindachner’s description, in the light of our large series. 

Dorsal X, I, 20 or 21; anal I, 9. Depth 45 to 43 (rather than nearly 4 as 
stated by Steindachner) in length without caudal; head 3 to 3}. Eye 7 to 8 in head; 

snout 3! to 4. The anterior nostril is round, and is separated from the posterior 
nostril by a space equal to half its diameter. To its posterior edge is attached a der- 
mal flap, which extends back to the posterior nostril. The latter is a little broader 
than the former, and twice as long. It ends at a distance equal to its length from 
the orbital edge (exclusive of the adipose eyelid). The outer series of teeth in the 

upper jaw consists of from 6 to 10 irregularly spaced canines, those in the front of 
‘the jaw much enlarged. 

When the spinous dorsal is depressed, the tip of the third dorsal spine reaches 

to, or a very little past, the front of the second dorsal. The length of the third spine 
is contained in the length of the body 5 to 5} times; it equals the caudal and is con- 
tained 1} to 1} in the pectoral (Steindachner describes it as equal to the pectoral). 
The caudal is conspicuously S-shaped; the upper lobe shorter than in other species; 

its tip not extending beyond the lower rounded lobe. 
M. panamensis differs from M. nasus in haying a longer head, smaller eye, 

smaller nostrils placed farther from the eye, larger canines, and shorter dorsal spines. 
The anal base is longer, the fin is not so much rounded in outline. There are two 

less dorsal rays and one more anal ray; the upper angulated lobe of the caudal 
does not project beyond the rest of the fin. . panamensis probably reaches a 
larger size. 

254. Menticirrus elongatus (Giinther). 

Frequently seen, but less abundant than J. panamensis. 

255. Polyclemus dumerili (Bocourt). 

Very abundant in the Panama market during the early part of January. The 
species has been admirably described by Dr. Steindachner (1875 0, p. 31) under 
the name Genyanemus fasciatus. It may be well to note that the pectoral and ventral 
fins are densely sealed, as well as the soft portions of the vertical fins. Below are 
given the colors in the fresh state. 

Silvery gray on back, sometimes tinged with deep reddish yellow. Lower 
half of sides, including belly and under side of caudal peduncle, salmon-red. 

Breast and area about ventrals dusky silvery. Bars jet-black. Sides and top of 
head dusky. Opercular lining blackish. Under side of head generally, including 
opercular membrane and under side of snout, tinged with salmon. Dorsal, caudal 

and pectoral fins straw-color,.made dusky by minute points. Soft dorsal with a 
narrow black margin. Spinotig dorsal largely blackish. Anal orange-yellow. 
Ventrals dusky yellow. 

\ 
\ 

\ 
\ 
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256. Polyclemus rathbuni (Jordan & Bollman). 

Only the types reported by Jordan and Bollman (1889, p. 162) from Panama. 

257. Polyclemus goodei ((rilbert). 

PuiatEe XX, Fras. 40, 40a. 

Paralonchurus (Zaclemus) goodet GILBERT (JORDAN & EVERMANN, 1898, p. 1480). 

The homodont dentition and elongate form of this species seem hardly suffi- 
cient for generic separation from Po/yclemus. Its nearest relative is probably P. 
peruanus, Steindachner, a form with deeper body, but with scaly vertical fins and 
with the outer row of teeth but very little enlarged. 

Head 34 to 4 in length; depth 4 to 41; dorsal XI, 25 to 27, the spines varying from X to 

XII; anal II, 7; 45 to 48 rows of scales running obliquely upwards and forwards from the lateral line. 

Elongate, with broad heavy head, the temporal region swollen, protuberant. Snout very 

high and blunt, its anterior profile vertically rounded, little protruding beyond the premaxillaries. 

Length of snout 31 to 3% in head. Rostral and mental pores very large, arranged as usual. The 

symphysial pore is bounded laterally by two membranous wings, continued forward from the man- 

dibular margins, bearing many barbels. This is the condition also in Paralonchurus petersi and in 

Polyclemus fasciatus, no ‘‘multifid barbel’’ being present. The barbels in P. goodez are much larger 
and more numerous than in any other species known to us. They are widely spaced, form a con- 

spicuous series along the inner margin of the mandible, and become crowded into a dense fringe along 

the anterior half of the margin of the interopercle. 
Mouth oblique, the maxillary reaching the vertical from the posterior edge of pupil, a trifle 

less than one-third head. Teeth slender, villiform, none of them enlarged, those in the lower jaw in a 

narrow band, in the upper jaw in a much wider band. Teeth nearly ail with brown tips. Mouth very 

protractile. Eye large, 24 in interorbital width, one-fourth postocular part of head. Preopercle with 

a membranous edge minutely crenate, spinulescent. Branchiostegal membrane very wide. Pseudo- 

branchiz covered by membrane, partially concealed. Gill-rakers undeveloped, represented by soft 

tubercles, of which there are 6 or 8 on the horizontal limb of arch. Two or three next the angle are 

sometimes slightly longer and movable. 
Dorsal spines slender and flexible, the third the longest, equal to length of snout and half eye. 

Tenth spine shortest. Soft dorsal and caudal densely covered with scales to their tips. No differ- 

entiated sheath at base of soft dorsal. Anal fin without scales. First anal spine minute, the second 

slender but not flexible, one-half to two-thirds length of longest ray. Caudal fin with the lower lobe 

longest, convex, the upper lobe concave. Longest caudal rays 13 in head. Pectorals broad, reaching 

vertical from tips of ventrals, but not nearly to vent, 14 in head. The ventral spine is inserted slightly 

behind the vertical from the base of the lowest pectoral ray. Outer ventral ray produced into a fila- 

ment about one-fourth total length of fin." The longest non-filamentous ray, 14 in head. 

Scales strongly ctenoid. Lateral line with a low wide curve, which grows abruptly steeper in 

its posterior part, the lateral line becoming straight behind the middle of the anal fin. The scales of 

the lateral line are enlarged, but are almost wholly concealed by smaller scales. 

Color dark grayish brown above and on sides, with greenish and bluish reflections; white 

below. Back and sides with four broad inconspicuous cross-bars extending downward and slightly 

backward; the first from predorsal region to base of pectorals; the second from end of spinous dorsal; 

the third from base of eighth to twelfth, the fourth from twentieth to twenty-fifth rays of soft dorsal. 
Basal portion of the anal fin, and the outer ventral rays yellow, the distal portions dusky; other fins 

dusky, the pectorals darker on the inner face, black at axil. Lining of opercle dusky. 
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Rare at Panama, eight specimens were obtained during a close inspection of 
the markets for six weeks. Longest specimen 28 cm. 

Measurements in Hundredths of Length without Caudal. 

TYPE 

Length without caudal in mm............... 201 226 230 

Depth s.isccsactaensnotestesc der steerer 25 26 26 

Mength’ of Ihead\e ase --ceeeeeer-cesce tere eee eees 264 | 274 27 

Diameter ofey eter cs-eessececeee test ee sees 4 4 4 

Greatest width of preorbital ................. 4 4 4 

Width of interorbitaliee -es-ceeseseseee ee 8 8h 8h 

Mengthy of Snoutyets.csscsnee sees eee eer 8 8 84 

Length of third dorsal spine................. 13. |Broken II 

Length of longest anterior dorsal rays..... 8h 8 8 

Length) of@thirdsanalliray mecesse-eeeseee eee 12 12 12 

Hengthyol pectorallay.ss-aqeeassee a eco 24 25 24 

ength) of wentralsesseeceeeee ete seen 184 | 21 20 

Length of caudal ................. Boonneeecotnn 23 22 22 

Height of caudal peduncle.................... Io¢ | 10 10 

258. Paralonchurus petersi Bocouwrt. 

PuiaTE XX, Fic. 41. 

Rare; but four specimens seen. 
The genus Paralonchurus, of which petersi is the type and the only known 

species, is well separated from related forms by the cycloid scales and the anterior 
insertion of the ventral fins. The base of the ventral spine falls in the vertical from 
the base of the uppermost pectoral ray. The species carries to an extreme the 
physiognomy peculiar to this section of the family, the eyes being very small, the 
snout long and depressed, with very large pores, and the fins excessively developed. 

Head 3} to 34 in length; depth 4 to 44. Dorsal X-I, 33 or 34. Anal II, 8. Lateral line 

49 or 50. Interorbital space equaling or slightly exceeding length of snout, 32 in head. Eye 34 to 

3} in interorbital width. | Distance from front of premaxillaries to tip of maxillary equaling that from 

tip of snout to posterior edge of pupil, 2,8, to 3 in head. Vertical width of preorbital under front of 

orbit equals half interorbital width. 

The snout projects beyond the premaxillaries for a distance equaling two-thirds the diameter 
of the eye; it is flattened from above and bluntly rounded from side to side. There is an evident 

depression above the orbits. Mouth larger than in related species, the maxillary reaching a vertical 

slightly behind the eye. The teeth are in bands of about equal width in the two jaws, increasing 

slightly in size toward the inner side of the mandibular band and the outer side of the premaxillary 
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band. Upper jaw with an outer series of enlarged teeth, the basal four-fifths of each tooth finely 

ridged lengthwise, the terminal one-fifth abruptly smooth, separated from the ridged portion by a 

shallow transverse groove. This structure is very similar to that found in Sagenzchthys, except that 

the terminal portion is flattened and lance-shaped in the latter, but remains conical in Paralonchurus. 

It is interesting to note that most of the teeth are light brown in color, as is usual with arrow-shaped 

teeth. The finer teeth in Para/onchurus seem to show a similar structure to that just described. 

Pseudobranchiz are perfectly evident in this genus, never wholly concealed, though covered 

by the integument. Gill-rakers very short, little movable, 6 developed on the horizontal limb of the 

arch. Free edge of mandibular ramus with a series of delicate cilia, which are continued forward 

along the sides of the median pore at the chin. Preopercular margin delicately denticulate, with 

flexible teeth. 
Pectorals very large, twice as long as the ventrals, reaching the vertical from the vent, or the 

front of the anal fin. The caudal fin is unsymmetrically lanceolate, the longest rays being those just 

below the middle of the fin, the outline not incurved above or below these. The longest caudal rays 

equal the longest of the pectoral fin. The outer ventral rays are produced, extending half-way to the 

front of the anal. 
Scales all cycloid, perfectly smooth, those of the lateral line enlarged, covered with very 

small scales. The caudal is scaled on its middle rays, the other fins wholly scaleless. 

In life, the back is grayish-brown, with light blue and bronze reflections; under parts whitish. 

All the fins, except the spinous dorsal, are deep bright blue, appearing light brown by transmitted 
light; the blue color persists in spirits. Posterior border of pectoral fins black; inner ventral ray 

light brownish yellow, the outer filamentous ray whitish; anal with a narrow black margin. — Branchi- 

ostegal membranes, gular membrane and lips with some yellow. Inside of mouth and gill-cavity, 

and lining of shoulder girdle orange-yellow. Lining of opercles jet-black, of cheeks dusky. 

Measurements in Hundredths of Length without Caudal. 

Length without caudal in mm. .............. | 252 238 

lead i seascgssrocsco ey oes sac caesar es | 3° 30 

Depth. eee cece sea tac ion evoncceacsteserseses | 224 234 

LBS 3 Bs eqtigdosina adbnbo onde GORD EAnBBNDOOBOLOSoGOC BO 24 24 

SIMOUWE Sinsas aadaciedod sodas odoooRdoaDeDCScC0RseHsas 9 9 

Greatest width of preorbital ................. 4 4 

mterox pital (bone) eee seereeee cence 9 9 

[Lyavavegiln) @t jarstei@yeil canctenas condoo oocsenocaded 29 30 

Length of third dorsal spine...............+. if) 9 

Length of longest anterior dorsal rays..... 8 7 

Length of third anal ray .................--+- II 12 

Meno chron nvential Seren cscmsscdes setearere etc 14 144 

Meng throte caudal eyesre secre retaeeseecsmtestacer 26 27 

Height of caudal peduncle.................... 9 9h 
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259. Eques viola Gilbert. 

PLatTE XXI, Fic. 42. 

Eques viola GILBERT (JORDAN & EVERMANN, 1898, p. 1486). 

The present species and Stedlifer illecebrosus were originally published in ~ 
Jordan and Evermann’s Fishes of North and Middle America, Vol. II, pp. 1442 and 

1486, from manuscript furnished by Dr. Gilbert. While being typewritten, the last 
manuscript pages of the two descriptions were unfortunately interchanged, with the 
result that the color, as well as various anatomical details ascribed to Z#. viola belong 
to Stellifer illecebrosus and vice versa. In the original description of #. viola (t. ec. 
p. 1486), all should be stricken out after the word “reaching” on the fourth line 
from the bottom of that page. The following description exactly follows the original 
manuscript: 

Head 2-8, to 34 in length to base of caudal; depth 2,5, to 37#;. D.IX or X, 38 to 41; A. 

II, 7 or 8; P. 17 to1g. Scales 50 to 54 (oblique series). 

Body narrowly wedge-shaped in section, sharply compressed towards dorsal outline, widening 

below. Lower outline of head horizontal, straight; ventral outline a gentle convex curve to base of 

anal, which is moderately oblique; lower outline of caudal peduncle slightly concave. The anterior 

upper profile rises steeply in a very gentle curve to front of dorsal, thence more obliquely to front of 

soft dorsal, where the depth of body is greatest. 

Snout compressed, with rather prominent blunt tip, which slightly overhangs the mouth. Tip 

of snout and of mandible swollen, provided with large mucous pores, a series of five in the mandible, 

two transverse series of five each in the snout, of which the posterior lateral pair is minute. Mouth 

horizontal or very slightly oblique, the maxillary reaching about to vertical from hinder margin of 

pupil, its length measured from tip of snout 23 or 23 in head. Teeth in lower jaw in a wide villiform 

band, a few of the outer series anteriorly slightly enlarged. Premaxillary teeth in a wide villiform 

band, the outer series enlarged, forming moderate canines, larger than those in front of mandibular 

band. Interorbital space narrow, its width contained 5 to 54 times in the head. Eye large, 4 to 44 

in head. Preopercle entire, the membranous border sometimes minutely crenulate; opercle ending 

posteriorly in two concealed points, the included opercular membrane covered with fine scales. Gill- 

rakers short and weak, 5 above the angle, 9 to 11 movable ones below, the longest about four-ninths 

eye. 

Mandible, gular and branchiostegal membranes, and more or less of the snout naked, the scales 

extending forward in some specimens to beyond the nostrils, in others scarcely beyond the front of 

orbits. Head otherwise scaled. Lateral line following outline of back, strongly curved anteriorly. 

The pores of the lateral line are minute, placed on small scales, irregularly wedged in between the 

larger ones. Above the lateral line are very oblique series running downwards and backwards, and also 

vertical series. There are about 50 of the former and go to 95 of the latter. Scales all ctenoid 

except those on anterior part of breast, on lower anterior part of cheeks and on interopercle. Vertical 

fins densely covered to near their tips with small ctenoid scales. Pectorals and ventrals with series of 

scales on the membranes. 

Spinous dorsal short, usually nearly triangular in outline, the second spine the longest, the 

others rapidly decreasing to the last or next to the last. Longest spine usually as long as snout and 

eye, sometimes shorter. Soft dorsal long and low, increasing in height backwards, the longest ray 

about 34 in head. Depth of caudal peduncle equaling its length behind dorsal fin. Anterior insertion 

of anal fin about under middle of soft dorsal, the length of caudal peduncle behind anal 12 to 14 in 

head. Second anal spine strong, its length equaling distance from tip of snout to front or middle of 

pupil and nearly reaching the tips of the soft rays. Caudal convex, the lower lobe slightly longer than 
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the upper. Pectorals short and broad, 12 to 13 in head, the upper angle rounded, not reaching as far 

back as the ventrals, which equal them in length. Axillary scales of ventrals and pectorals very little 

developed. 

Color varying from uniform deep bronze-purple on body and fins, to brownish gray with 

silvery reflections. Lower parts of head and body somewhat lighter. Tip of mandible white. 

Ten specimens, the longest 189 mm., were taken around San José Rock, in 

the Bay of Panama. 
In this species, three slender interneurals, not connected with dorsal spines, 

lie in advance of the neural spine of the second vertebra. Four interneurals giving 

attachment to dorsal spines, lie crowded between the neural spines of the second and 
third vertebre, the anterior one being very broad. Three interneurals follow, inter- 
posed between the third and fourth neurals, and three more between the fourth and 

fifth. 

Family CIRRHITID. 

260. Cirrhites rivulatus Valenciennes. 

The only Panama record for this species is that by Giinther (1868, p. 421), 
based on a specimen secured by Captain Dow. It was not seen by us. 

Family POMACENTRIDZ. 

261. Chromis atrilobatus (ill. 

Puate XXI, Fie. 43. 

This species is very abundant about the islands in Panama Bay, where 
numerous specimens were secured. 

It is a strikingly elegant fish in form and color. The upper parts are brown- 
ish, shading to silvery on lower sides of head and trunk. The yellowish silvery 
blotch at base of last dorsal rays and on the contiguous portion of the back is very 
conspicuous. A jet-black bar, wider in its upper portion, crosses base of pectoral fin 
and involves its axil. It often fails to reach the lower rays of the fin. The pectoral 
fin is translucent, unmarked. The ventrals are translucent or slightly dusky. The 
anal is light or variously dark, but is without distinctive markings. The spinous 

dorsal is uniformly dusky, the anterior two-thirds of the soft dorsal, including the ray 
which forms the tip of the lobe, jet-black, with a narrow white margin. The last 
three or four dorsal rays are translucent. The outer half of each caudal lobe is jet- 
black, with a narrow translucent margin, the entire central portion of the fin trans- 

lucent. 
The body is slender, tapering regularly backward from the front of dorsal. 

The top of head is everywhere transversely convex. The longitudinal contour shows 
a slight but well-defined depression above the eyes. The teeth are in wide bands in 

each jaw, the outer series conical, stronger than the others. The spinous dorsal is 

rather low and of nearly uniform height. The soft dorsal and anal are distinctly 
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angulated. Both caudal lobes are produced into filaments, the upper the longer. 
The fin is very deeply forked, the median rays but one-fourth the longest rays of the 
upper lobe. The lateral line is discontinued at the anterior edge of the yellow 
blotch below last dorsal rays. It contains 19 or 20 scales. Each of the scales of the 
median series on caudal peduncle is distinetly pitted, and contains a small tube which 
is apparently imperforate, and represents the vanishing stages of the lateral line 
which formerly occupied this region. The median series of scales on the trunk con- 
tains 28 to 30 scales. Between the lateral line and the dorsal sheath are 24 rows 

of scales. 
The dorsal contains 12 spines and 13 rays; the anal fin 2 spines and 12 rays. 

(. atrilobatus resembles strikingly in coloration C. notatus from Japan; but 
the latter is deeper, and has 18 dorsal spines, larger scales, and a black-edged 

anal fin. 

262. Pomacentrus rectifrenum (Gill. 

A large number of adult specimens, 15 to 18 em. long, are referred to this 
species. 

Two very closely related, yet distinct, species were found associated around rocky 
islands in Panama Bay. They were separated in the field by their slightly different 
color and proportions, characters to which we can now add a slight but perfectly 
constant difference in the fin-counts. Owing to the absence, among our Panama 
material, of series illustrating changes which occur with age, and to the lack of adults 
from any other region, our identification of one of these forms with the Mexican 
species rectifrenum is subject to some uncertainty. The second form is described 
below as a new species (P. gilli). Our specimens of rectifranum are almost uniformly 
light brown, with darker edges to the scales. The head is darker than the trunk, 
and the ventral and vertical fins are black. The pectorals are distinctly blackish, 

with a light blotch on the upper rays near the base. A small black spot occupies the 
extreme base of the uppermost ray. In the majority of specimens, no traces persist 
of blue spots, but in others of full size, there are very distinct blue spots on the sides 
and top of head, and on the scales covering the anal fin. In one specimen 14 em. 
long, there are in addition distinctly visible the vertical blue streaks on the scales of 
the sides, which are characteristic of the young of rectifrenum. 

There are constantly 15 soft dorsal rays, and 13 anal rays, the last split ray 
being in each case reckoned as one. These numbers hold in our Panama specimens 
(thirteen in number), and are also found in two young specimens of rectifranum (all 

to which we have access) from Mazatlan. In Gill’s description of the types of recti- 

Srenum, he assigns to it 16 dorsal rays and 15 anal rays. It is reasonable to suppose 
that the split ray at the end of each fin was by him reckoned as two rays. In giving 
an account of some of the type material furnished him by Dr. Gill, Dr. Giinther 
gives 15 dorsal and 14 anal rays. In their description of the species, Jordan and 

Evermann assign 13 rays to each fin, but this is certainly an error. 
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In the adult, the preorbital is very wide, equaling or exceeding the diameter 
of the eye; the interorbital space is very wide and strongly arched; the margin of 
the preorbital is smooth or nearly so for some distance behind the angle of the mouth. 
There are 20 scales traversed by the lateral line, and 26 or 27 in aseries along middle 

of trunk. 
Measurements in Hundredths of Length without Caudal. 

Length without caudal expressed in mm........... Aesth 127 125 122 Iog | 122 121 

SAG |. aasteue Sse SSN aie ee On a Ee oe 324 32 31 32 334 33 

i Dig) Bld Dah spices SAS i ee INNO Ae 52 60 554 524 61 55 

(OVATE Soon scene anne CaS CO Se seni ccot aE ERE REE n cone ET Corrine mcnoce aac 9 9 84 9 84 9 

LIPALEST RO Ye nS i A OES NN eee 124 124 12 12 124 12¢ 

Excoupitaleat eng obemavallany)...cs.se-pcescesocseorroeceee see | 8 8 8 8 84 . 8b 

Wanesty dorsal rays epncssac- os 5s. Ptes eae eceseee sense sales | 24 25 26 26 24 24 

[LOT ESS| LATER UTE Cie gan epoonn omnes An bade Sp becoaonasonboonaasnecooC | 22 23 23 23% | 23 24 

Wenathvote pectoral cso: scccnsesuceceslon sestssnsacsecrne sores cei: | 274 30 284 29 30 29 

[LiTeRAV GSE SIGE Coorscong,eacce 600 deaNnenee SbosoAconApDORBeacacS 28 29 284 | 32 30 29 

Wippetnloberole catdallseeceesece see ed-oseesieseeccer ti ses== | 30 29 29 31 3 || Se 

Meier oticaudall peduncle saa.asn-s)s-cbseceeieadeecto seem | 16 16 16 164 | 164 | 16 

Seales mlonommiddle Ol bOdyeepreeseseseciedeses eee siscisainn ene 26 27 27 Py] 27 | 27 

| 

263. Pomacentrus gilli sp. nov. 

Puate XXII, Fic. 44. 

Very closely related to P. rectifrenum, but differing constantly in the uniformly translucent 

pectorals, the larger eye, the narrower and flatter interorbital space, the narrower preorbital, which is 

serrated to a point opposite to or in advance of the angle of the mouth, and in the shorter dorsal and 

anal fins. 
Adult specimens, 14 cm. long, are brownish olive, or darker brown, on head and body, in- 

cluding the bases of the vertical fins. Each of the scales on back and sides has a distinct black edge. 

The vertical fins and the ventrals are black, or in some specimens yellowish. The pectorals are trans- 

lucent yellow in life, with the upper rays colored like the rest of the fin. There is a blue spot at the 

base of the upper pectoral rays. Each scale on the sides of the head and on the base of the anal fin is 

marked with a pinkish blue spot. These are fainter in adults, but were not wholly lost in any of our 

specimens. The smallest specimen procured is 11 cm. long. The spots are here more generally dis- 

tributed. Large spots are present on the scales of the four lower series of the trunk, and on the scales 

in front of the pectoral base. Small spots are present on the scales of the caudal peduncle and on 

scattered scales on the top of the head and the sides of the trunk, especially evident above the lateral 

line. The scaly portions of the caudal, the soft dorsal and the pectorals are also marked with small 

blue spots less conspicuous than those on the anal fin. A few scales on middle of sides show vertically 

elongated spots, indicating the probable presence in the young of vertical streaks along the rows of 

9) December 14, 1903. 
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scales, as in P. rectifrenum. There is no indication in our specimens of blue streaks on the head, 
but such may well be present in the young. 

Head 31 to 3,1; in length; depth 13 to 14. D. XII, 14; A. II, 12. The lateral line traverses 

20 scales (19 in one specimen); 26 or 27 scales in a series along the middle of the sides; 9 scales in a 

series between lateral line and anus, 3 between lateral line and front of dorsal. There are fewer 

accessory scales on top of head than in P. vecti/renum. 

The preopercular margin is sharply serrate to or slightly below the angle; the horizontal limb 

is smooth. Preorbital sharply serrate with slender retrorsely curved spines, which occur as far forward 

as the angle of the mouth, or slightly beyond that point. 

The preorbital is narrower than in P. rvectifrenum, its greatest width, opposite angle of 

mouth, equaling two-thirds diameter of orbit. 

The soft dorsal and anal fins contain constantly 14 and 12 rays, the last split ray being counted 

as one. Thirteen specimens have been examined asto this point. PP. vectifre@num has constantly one 

more ray in the dorsal and anal. The soft dorsal and anal fins are pointed in all our specimens, 

whereas they are bluntly rounded in P. vectifrenum. The ventrals have the outer ray filamentous, 

extending beyond the vent, usually exceeding the length of the pectoral fin, and equaling the length 

of the head, 

The species is abundant among reefs and islands in Panama Bay. A single 

specimen was secured at Acapulco. 
We take pleasure in naming this species for Dr. Theodore Gill, to whom is 

due much of our early knowledge of Panama fishes. 

Measurements in Hundredths of Length without Caudal. 

Length without caudal expressed in mm............ 2.006655 107 105 | 104 | 102 107 83 

Head! s2023..ccstiotts.shedSicdest Sa ee ! 34 | 32% | 34 | 33 | 33 34 

Depth. 226 a ceateresaciest recon seco sae oe Pe | 56 52 56 53 53 54 

O30 di oeeee CORN AARD SE ARnceLecooe ans sabchaonerocagdndh dndage. cucpéncoc 9 9 98 9 93 10 

Intéerorbitals.: s2c2-Sa.ccss easton ee 10 ot ite) ie) ot 10 

Preorpitaliatend (ot maxillaryeessemeessceeeeee ee teeee ee 6 64 64 64 64 6 

Longest?dorsalliiays\erce-s-teceresce rent eer ee eeee reece eee | 26 25 28 26 26 28 

Longest anal rays 2: s....ssseasosseedens Sea ee || 24 25 27 25 26 27 

Eengthiof pectoral sreeeesceeeeescce cee 31 31 314 | 32 31 30 

Length ofp ventralis:ss:cesassentereareece aoreeee eee 31 30 30 32 3t 32 

Upper lobe of ccaudallitensseecete sere oe eee | 324 31 32 31 32 31 

Height’ of caudal pedunclet55 sess ss eee eee 164 15 16 16 16 16 

Scales along middie 'of body..5- sce secre serene 27 26 26 26 27 26 

264. Pomacentrus flavilatus (ill. 

Not seen by us; recorded by Boulenger (1899, p. 8) from the Gulf of Panama. 
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265. Nexilarius concolor ((ill). 

Abundant along rocky shores. 
This species shows remarkable resemblance to Glyphisodon declivifrons. So 

far as known, the two do not occupy the same waters, @. declivifrons being known 
only from the coast of Mexico, NV. concolor from Panama. For description of our 

Panama material, see Jordan and Evermann (1898, p. 1559). | 

266. Glyphisodon saxatilis (Linneus). 

Very abundant everywhere about rocks. 
The sides of body show five well-defined dark bars, as described, but the 

‘sixth faint bar” at base of caudal is usually absent. 

Specimens have been compared with material from the Atlantic, and from 
the Hawaiian Islands. 

267. Microspathodon dorsalis (Gill). 

Seen abundantly at Acapulco and Panama. At Acapulco, on December 
20th, numerous small specimens of a very brilliant blue were seen about the rocks of 

the mole. A larger specimen, 130 mm. long, was obtained. In this, the general 

color is slaty-black, without blue tinge. The blue on the centers of the scales 
on trunk has already disappeared, but the pair of larger blue spots on the nape, 
those above the first, sixth and fifteenth scales of lateral line, and the confluent 
pair immediately behind last dorsal ray are conspicuous. All the larger scales of 

occiput and postorbital region are marked each by a blue spot, the spots irregular in 
size and shape. An occasional scale on the nape is similarly marked. There is an 
oblong blue spot on the eye above the pupil. An interrupted blue line runs from 
supraorbital rim anteriorly above the nostril, the two lines converging toward the 
tip of the snout, but not reaching it. A second broader streak runs forward from 

below eye to the depression separating tip of snout from preorbital. A third short 
streak runs backward from the angle of the mouth, continued by a series of two or 
three blue spots on successive scales. A blue bar crosses the inner base of the upper 
pectoral rays. Outer margin of ventrals blue. Margins of dorsal and anal narrowly 
blue to or nearly to the tips of the lobes. Upper and lower margins of caudal pale, 
the edge narrow and light blue in color near the base of the fin, wider and translucent 

opposite the middle of the lobes. Soft dorsal and anal fins have the post-lobular 
margins transparent, this edge widest and best marked on last dorsal rays. Pectorals 
have a wide terminal translucent bar, occupying about one-third of the fin. The 
lower region has a generally distributed bluish tint in life. 

A larger specimen from Panama, 175 mm. long, is no further advanced toward 
the mature condition. The color is dark slaty-blue, with broad white margins to the 
pectorals, and narrower margins to the other fins. The larger sky-blue spots still 

persist, three above the lateral line, a saddle behind dorsal, and a larger spot on each 
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side of the nape. A profusion of small blue spots cover the top and sides of the 
head, one above the eye and one behind it being larger than the others. A series 
of spots form a distinct line below the eye, extending forward on the preorbital. A 
blue spot surrounds the nostril. The tip of the snout, the anterior (lower) edge of 
the preorbital, the angle of the mouth and the mandible are blue. There is a very 
narrow blue margin to the spinous dorsal and to the anterior half of the anal fin. A 
large blue spot on upper margin of eye-ball. 

In older specimens, the conspicuous blue spots and streaks have largely 
vanished, but the smaller blue spots on sides of head may remain in specimens 25 

em. long. The blue spot on the upper edge of the eye-ball persists in all our 
specimens. 

The ground color varies with the color of the bottom, adults from sand or 
coral being light gray in tint (J. cinereus), while others are blackish or slaty blue. 

Family LABRIDZ. 

268. Harpe diplotenia (ill. 

Abundant among the islands in Panama Bay. 

269. Halicheres sellifer Gilbert. 

Two specimens were secured, 19 and 24 cm. long. They agree in most details 
with the description given of the type, the single specimen heretofore known. In 
both Panama specimens, however, the outer caudal rays are shorter than the middle 
rays, the posterior margin of the fin being gently convex, even when the fin is 
spread. In the type, 29 em. long, the caudal was found to be “truncate or slightly 
emarginate, the outer rays scarcely produced.” The outer caudal rays doubtless 
become longer with increasing age, as in many of the Labride. The outer ventral 
rays are also shorter in our specimens, where they are less than twice the length of 
the inner rays, and fail to reach the vent. This also may depend upon the age of 
the specimens. 

In the Panama specimens, the head is contained 3? to 34 in the length; the 
depth 8 to 3+. The depth of the caudal peduncle is 14 to 18 in the length of the 

head. The snout 2? or 2,%, in the head. 

The dorsal fin contains 9 spines and 11 rays, the anal fin 3 spines and 12 
rays in each specimen. The first anal spine is greatly reduced and concealed in 
the membrane, and might easily give occasion to a statement that but 2 spines were 
present. 

The colors were essentially as in the type of the species, but were somewhat 
less brilliant, the bright red of the sides being here of a duller brownish red tint. 
Following is a description of the coloration of our smaller specimen. 

In life, each seale has a basal band of bright blue, the scales otherwise 
brownish, margined on all sides (including the base) with light yellow or olive. 
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There are blue spots on the opercles, and two parallel blue streaks from the eye 
toward the snout. A streak, or a series of spots, on the suborbital ring. Opercles 
with a pinkish ground color. There is a blackish half-bar under the posterior portion 
of the spinous dorsal, the bar narrowing rapidly below, and disappearing on middle 
of sides; it is directed toward the vent, and seems to be more posteriorly placed 
than in H. nicholsi. There is a pinkish bar in front of the base of the pectoral. 
Caudal yellow. Dorsals brownish red, with a blue margin, and blue streaks 
running obliquely downward and backward. The anal is yellowish at the base, 
becoming brownish red toward the margin. There is a narrow blue edge, a blue 
spot at the base of each ray, and two parallel blue lines anteriorly, which divide that 

portion of the fin into basal, middle and terminal thirds. The ventrals and pectorals 
are translucent, the outer ventral rays translucent, margined externally with blue. 

270. Halicheres macgregori sp. nov. 

Puate XXIII, Fie. 45. 

One specimen 87 mm. long was taken in company with Pseudojulis notospilus 
in a rock-pool on the Panama reef. It was not recognized at the time as a species 
distinet from notospilus, and no color notes were taken. 

Head 3 in length; depth 3%; depth of caudal peduncle equals distance from tip of snout to 
middle of eye. Snout 28 in head; eye 5. D. IX, 11; A. III, 12. 

Anterior canines 4, those in the lower jaw subequal, the outer canines of the upper jaw 

smaller than the others, but evidently enlarged. A well-developed posterior canine on each side of 

the upper jaw, this accompanied on one side of jaw by a smaller tooth more posteriorly placed. 

The dorsal spines are slender but pungent. The last dorsal ray is split to the base. The first 

anal spine is reduced to a mere rudiment, which can be detected only on dissection. The last anal ray 
is split to the base, each half being again partially divided. The caudal is evenly rounded behind. 

The ventral spine is three-fifths the length of the outer ventral ray, the inner branch of which is longer 

than the outer, but is not filamentous and does not project beyond the contour of the fin. The ventrals 

do not quite reach the vertical from the hinder margin of the pectorals, and extend only two-thirds the 

distance from their base to the origin of the anal. The pectorals cover six scales in a series behind 

their base. 

The scales in front of the dorsal fin fail to cross the median line, the naked space being very 

narrow posteriorly, but widening rapidly toward the nape. The scales are reduced in size, but are 

arranged in series continuous with those below and behind them. The scales of the breast are 

moderately reduced in size, a series anterior to base of ventrals containing 8 scales. 

The lateral line is continuous, the posterior portion running on the third series below the 

anterior portion. The tubes of the posterior portion are simple, those of the anterior portion divided 

to form two or rarely three branches. Above the dorsally lying portion of the lateral line is a single 

horizontal series of scales of full size. Above each scale of this series, and forming with it a very 

oblique row running upward and forward, are four much smaller scales which decrease rapidly in size 

upward. The uppermost of these are inserted on the base of the dorsal fin, and constitute an incipient 

sheath. Similar series of reduced scales running downward and forward are found along the anterior 

portion of the anal fin. There are 7 horizontal series of full-sized scales between the lateral line and 

the anterior portion of the anal fin. 

No trace remains of the brilliant colors which this fish undoubtedly displayed in life. In 

spirits, the ground color is grayish olive, slightly darker along the back. Many scales have each a 
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dark brown spot at base, those so marked forming rather definite large groups, which correspond on 

the two sides of the fish. A series of four such groups, separated by narrow interspaces, lie along the 

lower half of the sides. Behind the eye, are three or four narrow wavy dark lines, the lower two 

joined more or less by irregular cross-branches. A faint dusky streak runs forward from eye to snout, 

a faint spot below the eye, and a well marked horizontal dusky streak on lower part of cheeks, turning 

downward and backward across preopercle. A narrow brown streak runs downward and backward 

across prepectoral area, but fails to reach the median ventral line. 

Spinous dorsal dusky, a small blackish blotch at tip of membrane between first two spines. A 

very conspicuous elliptical jet-black spot on basal portion of first four rays of the soft dorsal; the spot is 

faintly ocellated with whitish, above this a faint curved dusky streak, then the translucent margin of 

the fin. Behind the spot, the dorsal is marked with oblique cross-bands of dusky and whitish. The 

caudal appears uniformly dusky. The anal is dusky, with a narrow translucent margin. The spine 

and outer ventral ray are dusky, the rest of the fin whitish. The pectorals are uniformly translucent. 

Named in honor of Richard C. McGregor, a member of the expedition to 

Panama, to the success of which he materially contributed. 

271. Halicheres dispilus (Giimther). 

The types came from Panama, where the species was also secured by the 
Albatross (Jordan & Bollman, 1889, p. 182). It has been reported also from Aca- 

pulco and Mazatlan. 

272. Pseudojulis notospilus Giinther. 

The dark bands across the back are in the number of 8, the first being on the 
nape, the eighth on the caudal peduncle. Those in front of the soft dorsal become 
progressively fainter, the anterior three, and the one on caudal peduncle, commonly 

disappearing in adults. 
The species is very abundant in all rock-pools about Panama. 

273. Thalassoma lucasanum ((ill). 

This species has been recorded from Panama by Giinther (18646, p. 26) 

without comment. It has not been obtained there by other investigators. 

Family SCARID/. 
6 

274. Pseudoscarus perrico (Jordan & Gilbert). 

Occasionally taken about the rocky islands in Panama Bay. Five specimens 
were secured, ranging in length from 23 to 38 em. The adipose hump on top of 
head is variable in its development among individuals of the same size. Our speci- 

mens are eviscerated, so we are unable to determine whether the development of the 

hump is dependent on sex. 

The following color-notes were taken from a fresh specimen 263 mm. long: 
Seales on body with the central portion blue, surrounded by brown. Under parts 

whitish. A wedge-shaped blue spot immediately behind the eye; 4 narrow blue 
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streaks radiate from above the eye; 4 or 5 small spots of blue on the interorbital 
space; one or more blue streaks in front of eye, and a broad patch below eye. Teeth 
green. Dorsal fin narrowly margined with bright green; below this the fin is 
brownish golden, with an imperfect median green band, which is most distinct pos- 

teriorly; a basal series of green spots is present. The caudal has the central rays 
green, the outer ones yellow, edged with green. The anal is largely green, the 

margin being more brightly colored than the rest of the fin. The pectorals are 
brownish yellow, margined posteriorly with a translucent band; the upper ray has a 

greenish margin. The ventrals are greenish white. 
There is considerable variation in the size and shape of the green streaks 

about the eye. Those below the eye are usually wider than those elsewhere, the 
middle group often coalescent to form a wide blotch. One pair, from upper anterior 
margin of orbit, sometimes extends well across the top of the head, meeting or nearly 
meeting on the median line. 

Family EPHIPPID®. 

275. Chetodipterus zonatus (Girard). 

This species comes abundantly to the Panama market, but seems not to reach 
a large size. The longest specimen seen was less than 30 cm. in length, and had 
not developed the thick bony masses on cranium such as appear in the adult of C. 
Faber. 

C. zonatus differs from its Atlantic representative C. faber principally in the 
lower lobes of the vertical fins, the shorter ventrals, and the smaller scales. The 

coloration of the two is essentially the same, there being no difference in the number 
and arrangement of the bands. These may, however, be a little wider in zonatus, 

which has also a more conspicuous black blotch on the pectoral. The fin-rays are 
the same in the two species, the dorsal rays varying from 21 to 23, the anal rays from 

18 to 20. 
The lateral line contains the same number of pores in the two species, 48 to 

50, but the scales are notably smaller in zonatus, and are less regularly arranged. 
The smaller scales on the head and on the vertical fins are also noticeably smaller in 
zonatus. The widest portion of the black band which connects the front of the dorsal 
to the front of the anal has 11 or 12 scales in a longitudinal series across it; in faber 
there are usually but 6 or 8 scales across the widest portion of the band. In zonatus, 

there are 18 to 20 scales in an oblique series on sides between axil and tip of pec- 
torals; in faber, there are but 12 or 13 scales on corresponding part of sides. 

A specimen of zonatus 50 mm. long is very light grayish olive, the bars very 
faintly indicated or wholly absent. The sides of head and body are marked with 
seattered sharply-defined brown spots and blotches mostly smaller than pupil. Those 
on head are arranged in a series along the line of the dark band. On the lateral 
line, below last dorsal spines, a circular area of the ground color, as large as the eye, 

is ocellated by a brown line. The third dorsal spine is slightly shorter than in C. 
Saber of the same size. 
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Measurements in Flundredths of Length without Caudal. 

(C. zoNa- C. FABER 
TUS 

Length inimm.4- eee 176 172. 

Head (to edge of membrane)............ 314 32 

SMOUE Sh ocs.d Ja sweas vate scence eee tneees 12 134 

Interorbitallwicdth eese---- eee see ee eee 124 12 

Diameternloieicise. se retest eaeere ere eens 8 83 

Depth opposite first anal spine ........... 75 77 

Mongestidorsaliirayases-seseeee eae eee 43 70 H 

ICongestianiall brayperas-t ee neers eee eee 38 54 

ongestipectorallinaysssseseee seen ee eran | 19} 19 

ongestiventralliray.-eeerenee seen enero 27k 35 

276. Parapsettus panamensis Steindachner. 

Not rare in the Panama market, where numerous specimens were obtained. 
In addition to the short graduated dorsal spines, this genus differs from 

Chetodipterus in haying no transverse fold behind the upper lip, which is therefore 
technically as well as actually non-protractile. The shoulder-girdle agrees with 

Chetodipterus. The alisphenoids are much more developed, meeting each other 
mesially, and closing the cranial cavity in front. The interorbital septum contains a 
well-developed osseous lamina, which comes in contact posteriorly with the strong, 

compressed, vertical limb of the basisphenoid. The latter fails to meet the para- 
sphenoid below. 

Family CHAATODONTIDZ. 

277. Chetodon nigrirostris (Gill). 

Puate XXIV, Fic. 47. 

Two adults of this apparently rare species were taken by the use of dyna- 
mite near one of the rocky islands in Panama Bay. 

In addition to the distinctive color-markings, this species has the scales on the 
cheeks enlarged, the exposed surfaces much higher than wide, arranged in four 
horizontal more or less wavy series, but not in quincunx order. The preopercle is 
strongly striated. 

The head and the lower half of body are silvery, more or less washed with 
light yellow, each scale having often a brownish spot at base, these forming three 
faint lengthwise stripes along the scale-rows. The base of the anal, and the upper 
half of the trunk are light brownish purple. A jet-black bar encircles upper part of 
snout, but does not include the upper lip, nor the region behind the vertical from the 
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nostril. A black blotch above and behind each orbit, fails to meet its fellow by a 

distance about equaling the diameter of the pupil. A narrow black orbital ring 
encroaches on the eye-ball. A wedge-shaped black bar has its apex at front of 
dorsal, its base being separated from the orbital region by a transverse whitish bar 
which crosses the head behind the eyes. The wedge-shaped bar is bordered behind 
by a wide silvery band. The opercular membrane is jet-black, as is also the mem- 

brane covering the shoulder girdle. A few of the scales covering the supraclavicle 
are edged or blotched with black. A jet-black bar crosses the base of the upper 
three-fourths of the pectoral, and is continued into a broader axillary band, which 
likewise fails to involve the lower rays. A broad black bar begins at base of fifth or 
sixth dorsal spine, includes the basal half of soft dorsal and is continuous with a 
wedge-shaped bar on caudal peduncle, the apex of the wedge failing to reach the 
lower edge of the peduncle, but directed toward the margin of the last anal rays. 
The remainder of the vertical fins are translucent dusky, unmarked. The ventrals 

are dusky; the pectorals translucent yellowish. | 
We have not admitted to our list the Atlantic species Chwtodon capistratus. 

recorded without comment from Rio Tuyra, Darien, by Boulenger (1899, p. 3). 

278. Chetodon humeralis Giinther. 

The young are abundant in tide-pools, and adults are present in large num- 

bers among the rocky reefs and islands in the Bay. 
Our youngest specimen is 28 mm. long, and is in the last phases of the 

“ Tholichthys” stage. The color scheme of the adult is plainly indicated, but the 
head is wholly scaleless and is entirely covered with sculptured shields, One of these 

extends from the occiput on to the nape, in the form of a dagger-shaped spine, which 

fails toreach front of dorsal by a distance equaling about one-fourth its length. The 
angle of the preopercle is produced into a rounded squamous process, which extends 
more than half way to the insertion of the ventral fins. Two similar squamous lobes 

are attached to the upper portion of the shoulder girdle, their posterior margins 

being free. The upper is larger and less evenly rounded than the lower, and is 

separated from it at the point traversed by the lateral line. The margins of these 

lobes and the preopercular margin are very finely but sharply serrulate. Similar but 

smaller squamous processes are attached to the horizontal limb of the preopercle and 

to the inner edge of the dentary, lobes on one side of the head corresponding to inden- 

tations on the other, those of the two sides closely joining below and wholly concealing 

the isthmus and the branchiostegals. The cheeks are firmly cuirassed, like the rest 

of the head. 
The colors are the same as in adults with these exceptions: The ventrals are 

black. The vertical black bar at base of caudal is faintly indicated. The caudal 

fin, and the soft dorsal and anal fins are translucent, unmarked, thus contrasting 

strongly with their barred condition in the adult. The broad bar across posterior 

portion of trunk is continued definitely on to posterior portion of spinous dorsal, and 

(20) December 22, 1903. 
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on to the basal portion of anal spines. There is at no time any ocellus, but a distinet 
intensification of the black of the posterior bar occurs over a small rounded ‘area 

immediately below the last dorsal spines. 
With increasing size, there appears first the black bar on dorsal and anal, 

contemporaneously with the broadening of the bar on caudal peduncle. <A definite 
white bar then forms behind the latter, on the basal portion of the caudal fin. Before 
the sharp differentiation of this bar, white pigment occupies its future position, but 
covers a wider area, gradually thinning out posteriorly, visible on the entire basal 
third of the fin. As soon as it becomes concentrated into a narrow bar, a faint dusky 
margin develops posteriorly, this widening to form a bar, which develops most rapidly 

on the lower half of the fin. The bars on dorsal and anal are at first near the middle 

of the fin, leaving a wide translucent margin, but later migrate distally. 
The largest of our immature specimens is 55 mm. long. At this stage, the 

middle dark caudal bar is still much narrower than the basal bar, and there is no 

trace of the succeeding two bars (white and black). 

279. Pomacanthus zonipectus ((ill). 

Much less abundant than Holacanthus passer, with which it was found asso- 

ciated. But two individuals were seen. 
In adults, the upper profile is continued forward in an even curve to front of 

nape. From this point, the occipital region is deeply concave, the profile becoming 
again conyex above ocular region and snout. The color has been well described 

by Dr. Jordan (1895 b, p. 484) from Mazatlan examples. 
An immature specimen, 63 mm. long, shows the characteristic coloration of 

the young, which has been described by Jordan and Gilbert (1881 c, p. 358), under 

the name Pomacanthus crescentals. The third yellow band behind the head cuts 
the bases of soft dorsal and anal fins three or four rays in advance of the posterior 
ends, instead of running from end to end, as described. It curves forward on the 
two fins, meeting the anterior yellow band to form a broad loop, which is wider than 
the bands and blue in color. The dorsal continuations of all save the caudal band 
are blue. A blue bar is present midway between the first and second, and the second 
and third yellow bars behind head; no other blue bars are present. The basal two- 
thirds of the caudal fin is jet-black, save for the narrow vertical yellow bar which 
divides that area equally. The outer third is translucent, with a narrow dusky bar 
near the anterior edge of the tract. 

280. Holacanthus passer Valenciennes. 

Abundant among rocky islands in Panama Bay. 
Gill’s type of H. strigatus, a synonym of H. passer, must have been an imma- 

ture specimen. In such we find a conspicuous narrow blue streak running from nape 

to upper posterior margin of orbit, thence faintly downward in a broken line toward 

base of preopercular spine. This streak disappears entirely in adults. In the young, 
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a second blue streak connects upper anterior margins of orbits, then extends vertically 
downward behind angle of mouth. The transverse portion of this streak persists in 
adults and becomes greatly widened. 

An oval area in front of dorsal fin contains a number of small bright blue 
spots, usually one for each scale. The scales behind the white bar are widely mar- 

gined with blue in adult specimens, but in none do we find traces of the blue cross- 

bars described by Gill. These may be found in younger specimens than have come 
to our hands. In adults, that portion of spinous dorsal in front of the white cross-bar 
is bright yellow. The rest of the fin is deep brown like the body, passing into 
brownish yellow in the falcate lobe, and as a submarginal band in front of this and 
behind it. Behind the anterior yellow area, the fin is narrowly margined with bright 
blue, the margin becoming much wider on the vertical part of the fin. In the young, 
the dorsal is similarly colored, but the blue margin is wider and includes also the 
anterior spines, and is everywhere followed by a submarginal yellowish brown band. 
The anal is similarly marked. The caudal fin and nearly half of the caudal pedun- 
cle are light lemon-yellow, the fin posteriorly with a narrow dark brown edge. Pec- 
torals and ventrals lemon-yellow, without other markings. The white bar on sides 
extends from base of dorsal, below fifth to seventh spines, downwards to a point 
opposite middle of base of pectorals. It is usually widest in its upper third, narrow- 
ing rapidly below. In adults, the dorsal lobe reaches nearly to edge of caudal. 

The genus Angelichthys Jordan and Evermann, characterized by the absence 
of spines on the preorbital, by the coarser spines on the ascending limb of the pre- 

opercle and by the greater length of the dorsal and anal lobes, should doubtless be 

considered a section of Holacanthus. 

Family TEUTHIDID. 

281. Teuthis crestonis Jordan & Starks. 

This species is very near 7. matoides, from the Hawaiian Islands and the 

Western Pacific generally, and may prove to be undistinguishable from that widely 

distributed form. It agrees in most details of shape, color and fin-rays, but appears 

to differ in having the spine on the side of the tail distinctly smaller, and in having 

the sides of the body mottled, but not streaked. In specimens 8 to 20 cm. long, the 

caudal spine is four to five hundredths of the length from snout to base of caudal. In 

specimens of 7. matoides from Honolulu, 10 to 23 em. long, the caudal spine is five to 

six hundredths of the length. In eight specimens from Panama, the fin-rays are: 

Dorsal IX, 25, 25, 26, 26, 26, 26, 26, 27; anal III, 23, 24, 24, 25, 25, 25, 25, 25. 

T. bahianus from the Atlantic has a still larger caudal spine, which is seven 

to eight hundredths of the length. 
T. crestonis is abundant in the tide-pools of the Panama reef, and among the 

islands in the Bay. It is recorded from Panama Bay also by Boulenger (1899, p. 3). 
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Family BALISTID. 

282. Balistes polylepis Steindachner. 

Not uncommon at Panama; three specimens were collected which agree very 
well with Steindachner’s description of the type and co-types from the west coast of 

Mexico. 
It may be distinguished from B. carolinensis by the smaller scales, deeper 

body, more elevated and convex interorbital, less sharply angulated anal, and the 
shorter caudal lobes. Our three specimens of B. carolinensis all have 24 anal rays, 
while B. polylepis has 25 or 26; the lateral series of scales of carolinensis are 55 or 
56 in number, those of polylepis 69 to 73. B. carolinensis has the depth of the body 
contained twice in the length, polylepis 1} to 14 times; in carolinensis the caudal 
lobes are somewhat longer, more slender and of equal length, while in poly/epis the 
lower lobe is the shorter. 

Measurements in Hundredths of Length without Caudal. 

Length without caudal, in mm............... 194 207 211 

Head jacecsetas sheen seme dae seasaennemereenenetar 33 324 | 32 

Depthes st ccnsacwte. stse <cucerscesceeee care aeeere 57 57 59 

Orbity ds sasceees eoe ss wcdds eee eee 7k 7 Fl 

SNOUE Sign satessdeecsceons.«cicaastes Sepeeeneeeseieses 26 26 26 

Interorbital ices tressecscesereeeereanteees ae II ro} II 

engthy ot" pectoralltic. -eeneseeceeeseeeeeeeeeee 13 13 134 

Height of anterior part of soft dorsal...... AS || AR | a7 

Height of anterior part of anal.............. i] 224 | 22 23 

Length of middle caudal rays ................ 20 19 20 

Dorsal: rays: 7.scc-cn asters ecco tere eee 111, £28 | 111, 27 | II, 27 

Anal rays - tecesenaccones occ ae eee ee 26 25 25 

Scales, from upper part of gill-opening... || 69 i 73 70 

283. Balistes naufragium Jordan & Starks. 

The commonest Balistoid in Panama Bay; many specimens were taken about 
the rocky islands. 

We have re-examined the type of the species, from Mazatlan, and correct 
here a few slight errors in the original description: 

Dorsal ITI, 26; anal 24; seales 50. Head to lower end of gill-slit 23 in body. . 

Snout 1; in head; eye 53; longest dorsal ray 12; longest anal ray 13; pectoral 14. 
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The groove before eye is very faint, scarcely to be made out in some of our 
Panama specimens. Dorsal very slightly faleate in the type and in larger specimens; 
in small and half-grown examples only, is it sharply angulated. The anal is rather 

sharply rounded. In life the sides are marked with many narrow vertieal wavy 

blue lines. 
The species is easily distinguished from B. polylepis by the thicker body, the 

larger scales, the darker and more variegated coloration, the much reduced preocular 

groove, and the less faleate fins. In B. polylepis, the upper margin of the dorsal 
fin is deeply concave for the whole length; in B. naufragium, the greater part 
of the upper margin is convex, a few only of the anterior rays projecting, making 
that part of the fin concave. The caudal lobes are also much shorter in this species, 

while the middle rays are more produced. The plates are much more roughly 
granular, and are fewer in number. The lips are much thicker and more deeply 

plicate, the peripheral folds being densely papillose. The ventral stay is more 
robust, and the circumoral area is devoid of plates. . 

Measurements in Hundredths of Length without Caudal. 

LLCieT hs aca aes tho Sax aS ReD SA NGS ERE CE RARE a atGe ae cRee aA CERES Panama es 

Menethiwithoutscaudals intmme..o..s5-cs.c+-cer -eeeeeceee ss | 261 216 180 302 165 255 

[RIZTG) 52 cA Aen REO Be eon ern Eb coer Gearon incdseenCoDOn est sBStoanC 334 34 35 34 35 344 

1D Saft aa WA ee iy be ee eee ee 55 564 58 57 58 56 

(CUOSE Sia ERS SR oe RAB en aaa Rc eee eee 7 7 74 64 7 64 

STOLEN 6 ae B SOE Sp BEC CLC SEES RE cea RCI Eanen eee necr a cenntee 27 284 28 28 27, 30 

een OT MOn peclOka en amen ete cae slocec see eseneear cence 134 13} 15 134 I4 15 

Height of anterior rays of soft dorsal..................... 25 26 24 24 23 244 

Eleizht of anterionirays Of anal sse.- gece r-esesoscssscce== 21 20 21 20 19 21 

enothyo middle caudal raysi-c..sss-noe6 1-deseeecieasen es se | 19 21 22 19 21 21 

Pinitbers Ole Orsal rays eee ace tee sesees aeecee eee seiesieiy cies! 25 26 26 26 .|| 26 26 

MMA Dei Ol Anal cay Sic: jsAracunsectsceceene serenlorecmemctss 24 23 23 24 23 24 

SICH Gh COARSE Aan nen ar eben aunarciascn cen boncoesee 51 50 51 51 52 50 

284. Balistes verres sp. nov. 

PLATE XXVI, Fia. 49. 

We describe as new the species that has commonly been referred to B. capis- 
tratus on the Pacific coast of Central America. B. capistratus was probably based 
on East Indian material, but we have had for comparison specimens from the 
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Hawaiian Islands only. From these, B. verres differs in having smaller scales and a 
greater number of dorsal and anal rays. Specimens from Panama and Mazatlan 

have the seales 58 to 65; the dorsal has 30 to 32 rays, and the anal 28 or 29. Five 
specimens of B. capistratus from Hawaii have 50 or 51 oblique series of scales: 
(counted from the upper end of the gill-opening); the dorsal has 29 or 30 rays; the 
anal 25 to 27 rays. The caudal of the Hawaiian specimens is truncate, with the 
outer rays not produced. The caudal is noticeably lunate im the Panama andi 
Mazatlan specimens. Bleeker’s plate shows that his specimen from the East Indies 
has 50 series of scales, 30 rays in the dorsal fin, and 27 in the anal. 

The following description is from the type of B. verres: 
Head to lower angle of gill-opening 32 in length, without caudal; depth 2. Eye 54 im head; 

snout 14; interorbital width 34. Dorsal III, 31; anal 28. Scales from upper end of gill-opening 64. 

Teeth with their inner cutting edge produced, the lower ones shutting inside of the upper. 

The groove before the eye is scarcely longer than the eye. The length of the gill-opening is twice the 

diameter of the eye, and about equal to the length of the longest pectoral ray. 

Groove of spinous dorsal a little longer than first dorsal spine, two-thirds the length of the 

base of the soft dorsal. Anal base shorter than dorsal base by three-fifths the length of the eye. 

Anterior part of dorsal a little higher than that of anal. Caudal lunate, the outer rays about one- 
fourth longer than the middle rays. 

Posterior part of sides with 9 or 1o lengthwise series of small antrorse spines. A row of 

very small pores extends irregularly backward from eye nearly to the front of soft dorsal. 
Color in alcohol: upper parts of body brownish slate-color, lighter below. Anterior edge of 

upper lip, and lower lip and chin light yellowish. A scarcely discernible streak extends backwards 

across cheek from angle of mouth. Other specimens have this streak very conspicuous, as in 

B. capistratus. Caudal blackish; spinous dorsal dusky, other fins light yellowish. 

Measurements in Hundredths of Length without Caudal. 

| Prove ita Ain ce acl nou scorn ecodos Anes Gobedo cadngoncs nanobades suabac Panama Mazatlan 

|| (Type) 

Length without caudal, in mm................0.c20eeesseee || 212 281 I9I 315 250 194 

Head? «::. s.ccacseacesne cscncwateccneamsaeetat amen medsemen aa teneet 32 34 a3 31 33 32 

Depth. 5... cde fess onesesne sence occ anc es aera ee eae ee eee 50 52 52 48 51 49 

Bye. i ee eee 6 5 6 5 5st | 64 

AS) 1 (6) | at nee et arr abe eBarinachoseobdacccbais sooees | 28 30 274 274 30 28 

Height of anterior part of dorsal .....2....222.ccceeeee+es- as 144 133 T5 16 16 

Height of anterior part /oianals277.--seenasceeeeneee eee i 134 | 13 | 124 124 14 144 

Length’ot pectoralcs-.. 1:5 sedecn st oe eee eae eee eeee 11} Il II 10 12 12 

Length of caudal (middle rays) 2.2... eee 164 163 15 16 15 

Number of dorsal'rays<-:s..s2 12-0). te eee eee eee | 31 31 32 32 30 31 

Wumber; ofganallrays 2222. cece, c-bhio. eee eee | 28 29 29 29 28 29 

Spedlesies tbs... Madedessacied leunepbemte onebecetl » -cc LE ees | 64 65 62 61 61 58 



GILBERT AND STARKS—FISHES OF PANAMA BAY 155 

285. Xesurus hopkinsi sp. nov. 

PuaTE XXV, Fig. 48. 

Two large specimens, 41 and 43 em. in length, were taken at Panama, and 

cannot be referred to any of the described species. For comparison we have speci- 
mens of Y. punctatus from Mazatlan, Clarion Island, and San Benedicto Island; 

X. laticlavius from the Galapagos Islands; and the type of X. clarionis from Clarion 
Island. We have not sufficient material to decide upon the validity of the last-named 
species, and for present purposes will consider it distinet from the others. 

The outlines of the body are evenly curved. The snout projects but slightly as compared 

with the other species, and the upper anterior outline is shallowly concave. From before eye to dorsal, 

the profile is regularly rounded and without a projection at nape. 

Dorsal VIII, 26 or 27; anal III, 23. The head is smaller than in the other species, 26 or 27 

hundredths of the length. In seven specimens of X. punctatus, the head averages 311 hundredths 

of the length; in three specimens of /a¢éclavius, 314 hundredths; in clarionzs, 30 hundredths. The 

mouth is smaller; the maxillary forms but 6} hundredths of the length (in punctatus, 72 hun- 

dredths; in /aticlavius, 82 hundredths; in clarionzs, 8 hundredths). The teeth are much smaller, 

though they number the same as in the other species, 8 or 9 on each side of the upper jaw. The eye 

is smaller, 4 or 43 in the snout, 5 hundredths of the length (in punctatus 6% hundredths; in /atz- 

clavius, 7% hundredths; in c/arionzs, 64 hundredths). 

The pectoral is broad and rounded at its tip, reaching to above the base of the second anal 

spine, when forced into a horizontal position. It seems to incline obliquely upward in its normal 

position. The ventrals nearly reach the first anal spine, and are about two-thirds the length of the 

pectorals. The dorsal and anal are as in related species. In the larger specimen, the first dorsal spine 

has become almost entirely concealed beneath the skin, the first anal spine wholly concealed. 
The posterior part of the body is rather thickly covered with sharp spines, the bases of which 

are expanded as rough plates. The spines are somewhat inclined forward and are occasionally bifid 

(some specimens of other species have scattered rough plates which sometimes bear low sharp keels, 
but never high spines). The three bony shields on the caudal peduncle bear thick blunt spines, their 

points broad and smooth, as though worn. 
Color light slaty on lower parts, dark above. One specimen is faintly spotted with black on 

nape and opercles. 
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Measurements in Hundredths of Length without Caudal. 

Length without caudal) inimmilc eerste ee eeeenesee sce eee 360 335 

| (oc De Re eee Peron na ent aanricoaa aooc~chacosbone coGecicccs 27 264 

1D e614 teaaecadodtesoe Ubasdoch nabsousc5 sooooDoMSacH-ccdans onsoddasSoo0der 51 49 

Maxillary 4s. ...scccsnqussisssanstosasereeceren eeetreeeec eee menace 64 64 

1D eee anetiao canaro Oouacacto ore coctce o6osen oooncocobonnea oqenoasocee 5 5 

Horizontal limb of preopercle from behind fold in mandible.. || 11 12 

Verticallilimb/of preoperclete-easeessee eae eeeenee eterna eee 13 13 

Length. of pectorallic.... nasasscchetneciecten See sacs aon cae | 26 25 

Length of ventralic essere -eceetcceeeaeee re eeeece ee ceeeees | 16 16 

enethiof fitthicdorsallispinetse sneer ce -eeeee eee eerste eee eee 12 II 

Longest anal rays... .c.ssucsoces oe -cnessc mote enceeneceo occ sceaeeees 12 12 

Height of caudal peduncle just behind base of dorsal ...... | lig 12 

Length of longest caudal ray in upper lobe .................. 244 234 

Family TETRAODONTIDZ. 

286. Spheroides angusticeps (Jenyns). 

Not seen by us; recorded from Panama by Jordan and Gilbert (1882 n, 

p- 631) from the Bradley collection, and by Jordan and Bollman (1889, p. 188). 

287. Spheroides lobatus (Steindachner). 

Obtained at Panama by the Albatross; not seen by us. 

288. Spheroides testudineus (Linneus). 

Probably rather rare at Panama, where four specimens were taken. Compared 
with others from Jamaica, they seem to show a slight difference in the length of the 
head and snout, but our series is insufficient for the verification of this distinction. 

Our specimens are much bleached, so that nothing can be made out except the pat- 
tern of coloration, which agrees with that of the Jamaica specimens. No satisfactory 

comparisons can be made as to the size of spots, or the distinctness of markings. 
This species differs from S. annulatus in having the interorbital space (bone) 

narrower, the dorsal and anal shorter, the spots a trifle larger, and the termination of 

the dorsal and the anal further from the caudal, the insertion of the fins being more 

anterior and the base shorter. As the interorbital increases in width with age, only 
specimens of about the same size should be compared in this respect. 



GILBERT AND STARKS—FISHES OF PANAMA BAY 157 

Measurements in Hundredths of Length without Caudal. 

12 Na aac eae One ae $e ae Ee Or Panama Jamaica 

Length without caudal in mm. ........... 0.0... 00000- 164. 150 135 168 137 133 151 

Head from teeth to middle of gill-opening........ 32 33 33 34 354 | 34 34 

MPEP VA OCRIP Lt adajaic ose beeeec esto hoe bhes eceNes 214 | 23 21 23 25 22 224 

YH BTN SR a ata Aa Re nk Oe eee ea oe 7 7k 6 6 7 7] 74 

RnteLoubitall (bOne) c.<....<<..deese,aenwsnccosraeeneeesss 74 8 8 7. 7s 7e | 74 

SIDER oe ele 0) ae ee 164 164 174 18 18 18 17k 

RePEc LO fac Olsa lie gereteevecsem ees ect ase a nae See 18 18 174 164 | 17 18 174 

enrehy of, analy. 5364.5. cane. crdsoe shes os tes docsow se 15 15 14 134 14 15 15 

Menotiic oly Gaudalts. <5. s25. we se soy aceseieerioeetese 24 25 24 25 25 24 25 

Termination of dorsal from caudal.................. 14 i203} 14 144 13 14 14 

Termination of anal from caudal .................... 13 13 134 134 134 13 134 

Noarberotidorsallirays)..o---cacacayisricecosdeeaceees 8 8 8 8 8 8 8 

Nanna bemor anal rayst: ao .seec.(<- se nascet tossnsted 5 i 7 7 7 7 7 

289. Spheroides annulatus (Jenyis). 

Appearing frequently in the Panama market. The young are common also 
in the tide-pools, associated with the young of Tetraodon hispidus. In the young, the 
concentric rings are less variable and less interrupted than in adults. The ground 
color of the back is generally not broken up into small spots, as is so frequently the 
case in adults. The spots on the sides are usually larger and fewer in the young, or 
are sometimes entirely absent. The caudal is rather abruptly blackish upon its pos- 
terior half, the other fins are colorless. 

One specimen, 15 em. in total length, differs from all the others in the some- 

what more prominent sharper spines, and the very different coloration. Upon the 
middle of the back is an S-shaped marking, the extremities of which are equidistant 
respectively from the eye and the front of the dorsal, the interval being in each case 
twice the diameter of the eye. Around it are very irregular incomplete rings. A 
eurved line runs from just behind the eye to the middle of the gill-opening and another 
from the nape to above the base of the pectoral fin. Across the snout and caudal 
peduncle are irregular lines. The sides have fewer spots than is usual, and the fins 

are as here described for the young. The measurements of this specimen are the 
third listed in the appended table. 

We have examined specimens from Mazatlan, La Paz, and the Galapagos 

Islands. Some of the larger northern specimens (J. politus) have the color of 
(21) December 23, 1903. 
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the back broken up into smaller spots than in the southern specimens, though some 
of the smaller northern specimens are like the southern in this as in other respects. 
Spheroides politus has been recorded from Panama (Jordan & Bollman, 1889, p. 183) 
and from Santa Helena Bay (Boulenger, 1898-99, Vol. 14, p. 8). We consider it 
identical with annulatus. The Galapagos specimens vary greatly in depth of color. 
One has the back, pectoral, dorsal, and caudal very dark brown, almost black, while 

the anal is dark. The color of the back grades in other specimens to light brown, 

while the fins are nearly colorless. One specimen differs from the others in having a 
very concave interorbital. 

Measurements in Hlundredths of Length without Caudal. 

La 
Teocality, 20s biisk otatsiscseasteces acento nt eeer ee Eonar Panama Galapagos Paz, Met 

Mex. a 

Length without caudal in mm................. 02.0008 |200 |158 |12I |170 |185 |200 |116 |215 |114 | 92 

Head from teeth to middle of gill-opening......... 37 | 364] 364] 34 | 35 | 34 | 35 | 36 | 368] 35 

Depth at Occiput seassceeere cee a eee eee sees 24 | 24 | 244] 25 | 24 | 24 | 24 | 24 | 23 | 22 

OLD. 50405 58ss ccsage ve sacha teeosenne atest eatteaeeaeeee 541 7/| St 7] ©] 44 8] 5d 6) 7 

Interorbitall(bone) Secsesacecesheaeee ee eee eee 13 | 12 | 9 | rof 12 | 114] 10] 13 | 10] 7 

snout (irom! teeth) i ieeecsceseereceseeeereeee nen ereeeee 204] 19 | 164) 164] 18$/ 18 | 18 | 20 | 18 | 18 

Rengthvotadorsalrss -ceccone ence eee eee eee 18 || 18) | 18) | 20) ||| Xo) || Lo) | 19) | rome Omeey 

Length\ot\ analy. 5.:s2tsesao-tesee ee eee 164} 164] 15 | 18 | 163) 17 | 164) 163| 154] 16 

ensthioitcaudal Sec se ee pisce eee ee esc eres 24 | 26 | 26 | 25 | 24 | 24 | 25 | 24 | 25 | 25 

Distance from tip of dorsal rays to caudal ......... O£)) “SF TO 8) 7 | Sah One Salon ee 

Distance from tip of anal rays to caudal............ 94} 8] 98 74/ 8 | 74) 9 | 7] 10] IO 

Numbersofydorsalirayseess scenes eee cee eee Si S| Silt Se) Sa SAN ST Sh Si mee 

Number ofvanal’rayse te eee nara eee 1 Uf 7 7 7 7 7 7 i 7 

290. Spheroides furthii (Steindachner). 

A rare species, not taken by us; recorded from Panama by the describer, 
and by Jordan (1885, p. 393) from the Gilbert collection. 

Guentheridia gen. nov. (Tetraodontide). 

Type, Tetrodon formosus Giinther, 1870, p. 283. 

This genus differs from Spheroides in the character of the olfactory organ, 

which is a transversely-placed tube, open at each end to its full diameter. The outer 
end is squarely, the inner obliquely, truncate, making the upper margin of the tube 
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very narrow. ‘The inner surface of the tube is closely covered with large cup-shaped 
pits, visible to the naked eye. To these pits the olfactory nerve is distributed; they 
are undoubtedly the end organs of the nerve. 

Similar pits are developed in the genus Tetraodon (erethizon, setosus, aerostaticus, 
perspicillaris, hispidus), where they occupy the inner surface of the nasal flaps; but 
they are not found in other genera. The nasal organ of Zetraodon could be formed 
from that of Guentheridia by cutting through the upper edge of the tube, thus leaving 
two lobes springing from a common base. 

The American species of Spheroides, nearly all of which we have examined, 
have the olfactory tubes with small openings, and without cup-shaped pits on 
their inner surfaces; the latter are smooth, or are sometimes provided with one or two 
slight folds of skin. 

291. Guentheridia formosa (Giinther). 

Common at Panama, twelve specimens being secured. In addition to these 
we have examined six specimens collected by the Albatross at Panama in 1888. 
We found no young of this form, though the young of Tetraodon hispidus and Spher- 
oides annulatus were common in the tide-pools. 

The color pattern is variable. In some examples the spots are almost evenly 
distributed over the back and upper part of the sides, with no indication of concen- 

tric arrangement. Other examples have the spots confluent into smooth concentric 
rings, arranged with the smallest ring in the middle of the back. Between the 

examples with scattered spots and those with smooth rings are all intermediate stages— 
some with the spots arranged concentrically but not united, some with them more or less 

united, forming rings with uneven contour. The spots vary also in size. Sometimes 
they are little more than half the size of the eye, and are separated by interspaces 
of the gray ground color of about their own width, sometimes they are as large as 
the eye, or larger, and are so closely set that the ground color shows only as narrow 
lines between them. In one specimen some of the spots have fused into small irreg- 
ular rings about twice the size of the eye, and enclose small spots of the ground color. 
The top of head has transverse rows of spots or solid bars. The latter are some- 
times united in pairs, forming wider and fewer bars. 

Tetraodon formosus was described from a single specimen from South America. 
The type description is not detailed, so the identification with this Panama form 
must be considered provisional, until direct comparison can be made with the type. 

292. Tetraodon hispidus Linnaeus. 

Arothron erethizon JORDAN & GILBERT, 1882, p. 631. 

This species is not rare about the rocky islands in Panama Bay, where 
numerous specimens were obtained, ranging from 15 to 330 mm. long. The long 
quill-like spines protrude only when the fish is inflated. When retracted, the 
position of the spines is indicated by the pores in the skin. 
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In our smallest specimens, the belly is white, the back brown with small 

white spots, one at the base of each spine; along lower margin of sides are light 
spots of larger size, enclosed in a network of dusky lines. In slightly larger speci- 

mens, the white spots on back have disappeared, and the under parts are covered 
with a close black reticulum, the lines of which show a tendency to a lengthwise 
arrangement. This tendency becomes dominant in specimens about 3 cm. long, 
the lower parts then marked with parallel black lines of varying width and intensity, 
which occasionally anastomose. The white dorsal spots soon reappear, and the length- 

wise streaks begin to fade, wholly disappearing in adults. 
We have had for comparison numerous young and adult specimens from the 

Hawaiian Islands, and two young individuals from Japan. No differences are discoy- 
erable, so we have been forced to conclude that 7. hispidus is identical with 
T. erethizon, and is a species of universal distribution in the tropical Pacific. 

293. Eumycterias punctatissimus ((iinther). 

PLaTE XXIII, Fie. 46. 

Not rare among the rocky islands in Panama Bay. 
The white spots are always numerous and crowded, especially on the lower 

part of the sides, but they vary considerably in size, and the brown lines forming the 
network enclosing them are sometimes wider, sometimes narrower. The belly is 
always white. The sides and top of the head, the nape and the whole dorsal line, 
are marked with numerous small blue spots, usually surrounded each by a darker 
ring; the eye is occasionally, but very rarely, surrounded by blue radiating streaks. 

Young specimens are sometimes marked by an obscurely ocellated dusky area below 
the dorsal fin, but no trace of this persists in adults. The youngest specimen, 12 mm. 

long, is a uniform warm brown, without trace of spots. The basal fourth of the 
caudal fin is usually covered with fine white spots, the remainder of the om and 
all the other fins, translucent, unmarked. 

The vertical fins are short, with evenly rounded margins. The pectorals are 
strongly emarginate, with the upper lobe the longer. The dorsal and anal each 
contains 9 rays (rarely 10). There isa short nasal tube widely open at the summit. 

Family DIODONTID. 

294. Diodon holacanthus Linneus. 

Three specimens were secured, 115, 179, and 280 mm. long. AIl show the 

characteristic black cross-bars and blotches ascribed to this species. Round black 
spots are also present on the lighter spaces of the back, and on the postocular area, 
where they are largest. Small black spots are present on the snout in the two smaller 
specimens, but are lacking in the larger one. In all of the specimens, large black 
spots are present over the ventral region, one in the axil of each spine. They are 
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more prominent in the youngest example than in the older ones, but their shape is 
less definite. The fins are immaculate in all, and the upper lobe of the pectoral is 
notably longer than the lower lobe, a character which becomes more pronounced in 
the older specimens. So far as our specimens are concerned, there is no indication 
that with increasing age there is an approach to D. hystrix. The species should be 
held distinct until a full intermediate series is obtained. 

Family SCORPANIDA. 

295. Scorpena histrio Jenyns. 

Taken by the Albatross at Panama (Jordan & Bollman, 1889, p. 182). 

296. Scorpena pannosa Cramer. 

Only the type known; taken by the Albatross at Panama. 

297. Scorpena mystes Jordan & Starks. 

Of frequent occurrence in the Panama market, the collection containing nu- 

merous specimens from 10 to 30 em. long. 
In the type of S. mystes, the supraocular cirrus is longer than the diameter of 

the eye, but this isa very variable feature. In the majority of our Panama specimens, 

the cirrus is shorter than the diameter of the pupil, and in some individuals no trace 

of it can be found. Two Panama specimens have it long, as in the type; in a third 
it is long on one side and short on the other. In one adult co-type from Mazatlan, it 
is short, as is also the case in a young specimen from La Paz, L.C. The variation 
is dependent on neither age nor sex. 

The nearest relative of S. mystes is the representative form S. plumieri of the 

Atlantic. The differences alleged to separate the two are slight. In all the speci- 
mens we haye examined, those from the Pacifie can be distinguished by the darker 
duller coloration, and the wider shallower grooves and pits on the top of the head. 
S. plumieri is currently described as haying a long supraocular cirrus. From the 
following statement, however, it is evident that the species varies in this regard as 
does its Pacific representative: “Junge individuen besitzen blos wenige, oder selbst 
keine Hautlappen, und einem jungen Weibchen fehlen auch die tentakeln iiber dem 
Auge.” (Kner, Novara Fische, 1866, p. 115). 

298. Scorpena russula Jordan & Bollman. 

Dredged by the Albatross at Stations 2795 and 2797, in Panama Bay, 33 fath- 
oms; only the types known. 
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Family TRIGLID. 

299. Prionotus xenisma Jordan & Bollman. 

Dredged at Albatross Stations 2795 and 2805, in Panama Bay, 33 and 515 

fathoms; the types only known. 

300. Prionotus loxias Jordan. 

1 
Only the types known; dredged at Albatross Station 2805, Panama Bay, 513 

fathoms. 

301. Prionotus quiescens Jordan & Bollman. 

The types were dredged by the Albatross in Panama Bay, in depths of 7 to 

514 fathoms. 

302. Prionotus albirostris Jordan & Bollman. 

The types from Albatross Station 2795, Panama Bay, 33 fathoms. 

303. Prionotus horrens Richardson. 

This species is very similar in general appearance to P. ruscarius, with which 

it has been frequently confused. The two agree in having a continuous sharp ridge 

running from the margin of the snout across preorbital and cheek to the preoper- 
cular spine, this ridge bearing several strong bramble-like spines standing out from 

the head at right angles, and hooked backward. In this respect, both species differ 
conspicuously from P. tribudus, in the adults of which the rostral spine, the spine on 
the middle of preorbital, and that on the middle of cheek become inconspicuous or 

wholly wanting. P. tribulus cannot be considered a representative Atlantic species of 
either of these Pacific forms, forthe relationship is not so close as has been assumed. 

P. horrens seems to be less abundant than P. ruscarius. We secured four 

adults at Panama. Three others have been reported by Jordan and Bollman 
(1889, p. 182) from Albatross Station 2800, in Panama Bay. Aside from these, the 
species is known only from the Gulf of Fonseca, where the types were obtained. 
The following description is drawn from the seven specimens above noted: 

Head 22 to 2% in length to base of caudal; depth 4 to 44. Snout equaling maxillary, 24 to 

21 in head; eye 5} to 6; interorbital width 4. | Dorsal X, 11; anal 9. Snout depressed, the longi- 

tudinal profile nearly straight, the sides concave, flaring strongly outwards to the sharp ridge at its 

lower margin. Beneath the ridge, the surface of the preorbitals is horizontal, continuous with that of 

the widely exposed dentigerous portion of the premaxillaries, and with the lower surface of the head. 

The snout is squarely truncate, or the preorbitals, especially in the young, may project slightly beyond 

its tip. They are never strongly produced, as in P. ruscarzus, and permit a wide strip of the premax- 

illaries to be seen from above in the closed mouth. 

The interorbital space is wide and flat, bounded by bluntly rounded supraocular ridges, which 

are usually low, but vary somewhat. This space is never deeply concave, as in P. vuscarius and 

P. tribulus. 
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The head is very finely granular, the radiating ridges delicate and very numerous, the minute 

granules almost uniformly covering the bones. The anterior margin of the preorbitals is minutely 

serrulate or granular, the posterior tooth sometimes larger than the others, projecting spine-like. 

Immediately behind the rounded portion of the preorbital, from which it is separated by a notch, is a 

strong compressed spine directed outward and backward. Behind this, on the ridge already mentioned, 

is aseries of similar spines increasing in size posteriorly. One of these is on the center of the pre- 

orbital, one on the center of the cheek, the third at the base of the preopercular spine. These spines 

decrease but little with age; but it may be possible that none of our specimens is fully grown. The 
preocular, supraocular, occipital, nuchal, opercular and humeral ridges and spines offer nothing 

peculiar. No spines immediately behind the eye. A single pair, similar to the occipital spines, 

located slightly in advance of the latter, on the blunt postocular ridge. No trace of a postocular 
groove. 

The anterior nostril has a broad short flap arising from its posterior margin. Mouth large, 
the maxillary reaching a vertical which passes through spine on middle of cheek and traverses the 

orbit midway between its anterior margin and the front of the pupil. Mandible with a small but 

evident symphysial knob, much better developed than in P. ruscarzus, the intermandibular space 
anteriorly acute. Vomerine and palatine patches of teeth varying greatly in width, the vomerine patch 

greatly constricted mesially, but not wholly divided in any of our specimens. The vomerine patch 

about equals in length one of the palatine patches. Gill-rakers varying in length from two-fifths to 

four-fifths diameter of pupil. They are usually heavy, club-shaped; 6, or rarely but 5 movable ones 

are developed on horizontal limb of arch. The membrane between the opercular spines is partly cov- 

ered with cycloid scales. 
Scales thin, smooth or weakly ctenoid in the young, wholly smooth with entire edges in 

adults. The scales of the lateral line have their exposed portions roughened with minute projections, the 

free edges coarsely spinous in the young. The size and roughness of these scales vary widely in 

different individuals. The sides of body are wholly scaled, save for a narrow naked strip in the axil 

of the pectorals and ventrals. The breast is variously scaled, but less completely so than in P. 

vuscarius. The scaled tract is sometimes limited to a narrow medial band, with a constriction opposite 

the base of the ventrals; when wider than this, it is in adults still bounded in front and on the sides 

with distinct naked margins. There are 52 scales in the lateral line, and about 100 vertical series 

above the lateral line. 
The dorsal spines are slender and flexible, none of them roughened or serrulate on their 

anterior margin. The first spine is but little shorter than the second (the longest); the free margin of 

the fin is slightly concave. The eighth is the last spine to bear movable membrane, the ninth being 

thick and short, declined, firmly embedded in the integument, and the tenth little more than a conical 

bony nodule, which is sometimes entirely concealed. The caudal is truncate when spread, rarely 
slightly emarginate. The pectorals are very short, barely reaching the vent in adults, slightly beyond 

that point in the young. In the very immature type (115 mm. long), the pectoral is figured as extend- 

ing to a point opposite the fourth anal ray. The posterior margin of the fin is evenly rounded, the sixth 

to the eleventh rays the longest. Detached pectoral rays very long and slender, the uppermost about 

as long as the rest of the fin, extending well beyond tips of ventrals. In adults, the tips of ventrals 

fall a little short of the tips of the pectorals, and neither fin reaches the vent. 
The dorsal contains invariably 10 spines and 11 soft rays; the anal has but 9 rays. As noted 

above, the last dorsal spine (or tubercle) is sometimes concealed. 
Color in spirits: dusky brown above, an obscure broad dark bar extending downwards from 

anterior part of spinous dorsal, and a second, more distinct, from posterior part of soft dorsal. A 

dusky shade on cheeks, continued on to lower side of head, where it widens from the cheek spine 

backward to behind tip of maxillary. Lower parts bright white. Spinous dorsal dusky, especially on 

its anterior half, where there may be disconnected traces of a distinct black margin.  Gill-cavity 

blackish; peritoneum white. 
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The soft dorsal has its rays faintly barred, the posterior half darkest, the margin irregularly 
blackish. Caudal with much white pigment, the terminal fourth with a series of oblong black blotches, 

occupying the membranes between the rays. The remainder of the fin has two or three irregular cross- 
series of smaller roundish black spots. The anal is white, some of the rays occasionally margined 
with black. Ventrals white, sometimes black-margined. Pectorals dusky at base, becoming black 

toward middle of fin; the distal half is occupied by a conspicuous white cross-bar, beyond which is a 
narrow bar of black. The white cross-bar does not involve the upper or the lower rays. 

Measurements in Hundredths of Length without Caudal. 

Novel edleyoyeqdeiatil e00leé es pane eeReen aos Faso Hee ccc 1ca.coucédece. cHOeSEnOOn2O2nC0 232 213 224 152 

Length ‘to base of caudallinsmmn -22..-.... sa sssanndessos-eeseeneeeenescees 185 171 182 121 

Greéatestidepthy sis. ea ie BS ie i a oe ne ere ee eo 25 244 244 28> 

Least depth <i. gos. :sess03 529 esse oe genstgesas ssos seite eeseker sei lsesce seas ee seees of 9+ 9 9 

Wength of-eaudalipeduncle a. ehaccsen «cee aceese tees eee ne saeacoseas 17 17 17 18 

|g Vo Ma eRe Cachan cade aocoadeca Ths 3 ied Bs neo 434 40 40 44 

AS 100]! (Genesee ASecae sees aC nouns Saatucecdusobac cscecdogusabdde Suacds dot eocscaabactanece 19} 18 18} 194 

OLDIE simi. coe ise'nis oisie ie cio sine sais aisle stieey’e sete acta eislsoeteisioe eats leis ee sine ete soeeeiseia 74 74 74 84 

Interorbitalt width cc s5 she teae cetaceans aa certo cease ceaedadss II} 10} 10} 12 

Mascllary!. 24 s.cec itckopegece diatom tte tele « eccrine ac eee Cana aeee etna eee 19s 18 18 | } 20 

Greatest widthrofisnout without spine... ..22....s.cce.--sesdeaneosese ee eeeee 24 23 23 26 

Snoutito first dorsalis pine tesc-e-ncaene sence sees eee eee eeee eee eRe Seer o ee 434 4oh 40 44 

Basevofsspinousidorsal . 25. beanies ain.see Sa terse done ee seen tn aeeeeeeee 234 214 204 233 

Base of ‘soit (dorsally: ote: acsecee sea aec react. Gee eee ee ene 24 244 26 23 

Longesb caudal ray s.c..i.2ie.tessctics. «tastadadansatteeee «ademecinaceamane eaeases 264 244 244 29 

Middle caudal rays:2.' sc.seseccotyrge tence Sota eee ee eee eee 244 224 224 264 

Upper‘ pectoral! raiysis 2. -isdutieck ae eactee neta naee ee oer ace tee see eee ees 18 184 174 204 

Fifth pectoral! ray «..3. oce.cceceasesstehenc ene cree Cee eee ee Ee eeee 28 27 254 29 

Ninth) @ongest)): pectoralbrayge tees es ceee eee eee cece eaemeeeaee eee 32 31 29 39 

Upper ‘detached ray. ....5s-scctedees ce see ence eee eee eee eee 314 30 21 353 

Second detached ‘ray. .2ci5250c6. Sid. o- sce ee eee eee eee 27 24 24 284 

Third detached ray, 05. qos: ea-eecaneese see ee cee ee Eee 21 18} 20 24 

Snout to first anal! ray... 12.02. s5scee soo aeeee oe ete eee aT Caee ee eee eee 664 65 64 65 

Base of anal... icccccccsaeqececceene scene eee nee ETE eC C CEE eee 19 20 204 20} 

Ventralispine ii2:)sitideauet.aeiocincuts doc Senne eee cee ee EEE Tne eee 14 14 14 16} 

Outer ventral tay: .-..3..:02sas6 0 soene-2 CERES eee Mesias ctesaeuatenees 19 18 18 21 

Inner ventral ray. .o..5.005. c0-ceesowsesa-eces eco Tee Ree RRR ee Te eee Ree 24 21% | 22 | 24 



GILBERT AND STARKS— FISHES OF PANAMA BAY 165 

304. Prionotus ruscarius sp. nov. 

Puate XXVII, Fras. 50, 50a. 

Prionotus horrens JORDAN, 1895 6, p. 492 (Mazatlan); Jorpan & EVERMANN, 1898, Peel72 
(Panama; Magdalena Bay); not Prionotus horrens RICHARDSON. 

Prionotus birostratus JORDAN, 1885, p. 387; JORDAN & HUGHES, 1886, PP. 332, 337; not Prionotus 
birostratus RICHARDSON. 

This species strongly resembles P. horrens, with which it is found associated. 
It differs in the coarsely granular head, which is usually strongly birostrate, the con- 
cave interorbital space, the strongly ctenoid scales, the more numerous rays in the 
vertical fins, and in the shape of the pectoral. 

Like P. horrens, this species has a ridge extending from edge of preorbital 
backward to base of preopercular spine. The ridge is less sharp than in horrens, 
being scarcely keel-like in our younger specimens, and decidedly rounded in a large 
individual 84 em. long. The rostral plates are usually produced into rounded lobes, 
with a deep emargination between them; but the lobes vary greatly. Where the 
lobes are large, the premaxillaries are wholly or almost wholly concealed, when 
viewed from above. In the largest specimen the lobes project but little, and the 
premaxillaries are exposed. 

The ridges and granules are much coarser than in P. horrens, more nearly 
resembling P. tribulus. ‘The ridges are everywhere easily discernible. The spines 

are slightly smaller than in P. horrens, but oceupy the same positions and are for the 
most part similarly developed. The supraocular spines are usually smaller, with two 
present above each orbit, a minute one projecting into a notch in the immediate bony 
rim of the orbit, and a larger one farther removed from the rim, on the rounded 

supraocular ridge. But one supraocular spine is present in P. horrens. The humeral, 
opercular and occipital spines and ridges are sharper and stronger in P. ruscarius. 

Head 24 to 2 in length to base of caudal; depth 42 to 43; snout 24 to 21 in head (to edge 

of opercular flap); eye 54 to 6; interorbital width 4 to 44. Dorsal X, 12; anal 11. 

Interorbital space deeply concave, as in P. ¢vibudus. Anterior nostril with a slender flap, 

longer than in P. horrens, reaching when depressed to or beyond anterior margin of nostril. The 

maxillary usually fails to reach vertical from spine on middle of cheek. The intermandibular space 

is rounded anteriorly; there is little or no trace of a symphysial knob. Vomerine patch of teeth con- 

stricted mesially in young specimens, wholly divided into two separate patches in adults. Each half 

of vomerine patch about equals one of the palatine bands. Géill-rakers 6 (movable), the longest about 

three-fourths diameter of pupil. The membrane between the opercular spines is covered with cycloid 
scales. 

Scales thick and firm, strongly ctenoid on back and sides, becoming cycloid.on belly and 

breast, and on anterior portion of nape. The scales of the lateral line are less roughened than in 

P. horrens, the edges not strongly spinous. The breast is almost completely scaled, a small tract 

immediately behind the isthmus, and a narrow area at base of each ventral, naked. There are 50 to 52 

scales in the lateral line, and about 100 vertical series above the lateral line. 

The dorsal spines are flexible, but stronger than in P. horrens. The first and second spines 

are about equal, the succeeding ones rapidly shortened, the margin of the fin straight. The ninth 

spine bears a movable membrane. The tenth is immovably imbedded, very strong, the basal tubercle 

(22) December 29, 1903. 
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bearing a well-developed, backwardly directed spinous process. The lower caudal lobe is slightly 

longer than the upper; the margin is concave rather than truncate, when the fin is spread. The pec- 

torals are very short, reaching to or slightly beyond the vent in adults, a little longer in the young. 

The fin is sharply angulated above, the third and fourth rays the longest; the posterior margin from 

the fourth to the ninth rays is vertically truncate or slightly emarginate; the whole contrasting strongly 

with the evenly rounded fin of P. horrens. The detached rays are short, the upper not nearly reach- 

ing the tips of the ventrals. 
The dorsal contains invariably 10 spines and 12 soft rays; the anal has 11 rays in all of the 

eighteen specimens examined, except in one which had ro. 

Color in spirits: dark brown on back and sides, white below; a faint ill-defined dark bar 

under spinous dorsal, and one slightly more distinct under posterior half of soft dorsal. Gill-cavity 

blackish. Dorsals translucent, the spinous dorsal blackish toward tip anteriorly; posterior part of soft 

dorsal dusky at base, the fin with a more or less distinct blackish margin, which does not involve the tips 

of the rays. Caudal translucent dusky on basal portion, with faint dark blotches arranged in one or two 

irregular cross-rows. In the terminal third, the rays become charged with much white pigment and 

the intervening membranes are black. Anal and ventrals translucent, unmarked. Pectorals dusky 

on basal half, becoming blackish toward middle of fin. The distal half of the third to the ninth rays 

with a broad whitish bar, broadly margined with black. 

This species is now known from Panama, Mazatlan and Albatross Station 

3041 (Magdalena Bay, L. C.). 
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Family GOBIID. 

305. Philypnus lateralis Gill. 

Abundant in the Rio Grande at Miraflores. In life, the scattered spots on the 
sides and the streaks about eye were reddish in color. 
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In their List of American Gobiide, Eigenmann and Eigenmann (1888, 

p.,52) distinguish the Atlantic and Pacifie species of Philypnus (P. dormitor and 
P. lateralis) by the size of the scales, the length of the head, and the number of anal 
rays. In going over this ground later, Jordan and Evermann (1898, p. 2195) state: 
“The only constant difference between this species [P. /ateralis] and Philypnus 
dormitor seems to be the brighter coloration of /ateralis.” 

We have examined in this connection five specimens of P. dormitor, and thir- 
teen specimens of P. Jateralis. These bear out in the main the differences assigned 

by Eigenmann. In P. dormitor, the head averages shorter, although the extreme 
of variation includes some measurements of P. lateralis. The scales are smaller in 
P. dormitor, although here again there is an overlapping in the formule. But in 
P. dormitor the anal rays are constantly 10, while in P. /ateralis they are constantly 11. 

Below are data for individual specimens examined: 

P. LATERALIS. 

Mazatlan Panama 
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P. DORMITOR. 

Havana Jamaica Tampico, Mex. 
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We have not sufficient material to enable us to decide whether there are any 
constant differences in coloration. The young of both species are marked by a 
longitudinal band, interrupted, or narrowed at intervals by incursions of the ground 
color. The only young specimen of P. dormitor in our possession shows three con- 
spicuous cross-bars on the back: one under posterior portion of spinous dorsal, con- 
tinued on the fin as a jet-black bar traversing its posterior and distal half; the 
second, immediately behind the soft dorsal; the third, much narrower, just in advance 
of the caudal fin. These become faint in adults, but we find traces of them in all our 
specimens. Where traces of these bars exist in Pacific material before us, they are 
very faint, even in brightly colored young, and do not involye the spinous dorsal. 
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306. Dormitator maculatus (Bloch). 

Abundant at the mouth of the Rio Grande. Of the two forms recognized by 
Eigenmann as occurring in the Atlantic, our material agrees almost exactly with the 

second, which he had from Gurupa and Rio Grande do Sul. 
Our younger specimens, 10 to 15 em. long, are slender, with the upper profile 

usually noticeably depressed above the eyes. The head is 3 to 3 in the length, the 
depth 32 to 33. Highest anal ray 12 to 14 in head. Distance from snout to base of 

first dorsal spine equaling distance from first dorsal spine to base of last anal ray; it 
is sometimes slightly greater, sometimes slightly less than this distance, but always 

approximates it. 
The color was light grayish, with numerous oblique dark bars running down- 

ward and forward from the back. A blue spot surrounded by a black area above the 
base of the pectoral. Base of pectoral with a blue or black cross-bar. A dark bar 
downward from eye to angle of mouth, and four parallel] longitudinal dark streaks 
across cheeks and opercles. The spinous dorsal was broadly edged with bright red 

in life. 
Two adults, 255 mm. long, have the depression above the eyes less marked, 

the head larger, 22 in length, the depth much greater, 23 in length, and the coloration 
plain dark brown on body and fins, save the red margin to the dorsals. Distance from 
snout to base of first dorsal spine equals distance from the latter to base of third anal 

ray 
It is probable that this widely-distributed brackish-water species is subject to 

local variations in different parts of its range, variations which are not geographically 
progressive and are incapable of systematic recognition. According to this view, 
the resemblance of the Panama and Rio Grande do Sul specimens is a chance one, 

depending upon independent local variation from the common stock. 
A number of small specimens from the Rio Presidio at Mazatlan, Mex., do 

not agree precisely with either form, though they stand nearer the one here 
described. But the head averages somewhat smaller (3; to 3} in length), and 

the distance from snout to first dorsal spine is about equal to that between first 

dorsal spine and middle of anal. There seems to be no basis for the division of 
these specimens into three groups, as indicated by Jordan and Evermann (1898, 

p. 2197). 
307. Eleotris pictus Aner & Steindachner. 

Eleotris equidens JORDAN & GILBERT, 1881/, p. 461. 

Abundant in muddy overflow ponds and ditches at Miraflores, where a few 
specimens were obtained. These agree perfectly with Kner and Steindachner’s 
description and figure, also with typical 2. wquidens from Mazatlan. Both show the 

characteristic mottlings of white or bluish white on the under side of the body. The 

black bars on the sides of the head are not visible in the larger individuals, but are 

very apparent in young specimens 50 to 125 mm. long. They consist of a short 

narrow line on each side of occiput, more or less broken up into series of dots, and of 

two rather broad dark bars diverging backward from eye. The upper bar extends 
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to the upper end of the pectoral base, but is not well marked posteriorly. The lower 
runs backward and slightly downward across cheeks.to the preopercular margin. The 
lower part of cheeks is crossed nearly vertically by three broad dark shades separated 

by two narrow light streaks. In none of our specimens, do we note the bar described 
by Kner and Steindachner beginning at the angle of the mouth and joining the 
second bar at preopercular margin. All of the fins are dark, rather finely barred 
with blackish and lighter. The spinous dorsal has usually a rather wide translucent 
margin, and a submedial lengthwise translucent streak. 

The teeth are equal or nearly so. In young specimens, a slight enlargement 

of the outer mandibular teeth can often be detected. 
In specimens of Lleotris pisonis from Havana (Rio Almendares), the outer 

series in the upper jaw are slightly enlarged, more noticeably on the sides than in 
the front of the jaw. <A few of the posterior teeth near the middle line of the upper 
jaw are also slightly enlarged. In the medial portion of the mandibles, the anterior 

row is slightly larger. The inner mandibular series is also enlarged, the teeth increas- 
ing in size laterally where the band narrows to a single series. 

In £. abacurus, the teeth are similar to those of #. pisonis, but the canines are 
much larger. Both outer and inner series are enlarged in the upper jaw, the inner 
series less so, and the teeth are declined. It is extremely probable that #. abacurus 
is a synonym of 2. amblyopsis. 

308. Alexurus armiger Jordan & Richardson. 

A single specimen, 172 mm. long, slightly larger than the type. This is the 
second individual to be reported, and extends the known habitat of the species from 
La Paz, L. C., to Panama. 

The type description needs modification in the following respects: The 
diameter of the eye is contained 9} times, the length of the snout 5 times in the 

length of the head. There are broad bands of villiform teeth in each jaw, the outer 

series enlarged to form small canines. In the upper jaw, these increase in size 
laterally, and extend as far as does the yilliform band. The inner teeth are not 

enlarged. In the mandible, the outer canines are confined to the central portion of 
the jaw, numbering only about 5 on each side of the symphysis. The teeth of the 
inner mandibular series are also enlarged, but less so than the outer, and are directed 
backward. 

The cheeks and opercles are wholly covered with cycloid scales similar to 
those on the occiput. They do not overlap, and are more or less embedded and 
concealed. 

As indicated in the published drawing of the type (Jordan, 1895 d, 

Pl. XLYIII), the rays of the procurrent portion of the caudal fin are unbranched 

and not articulated. 

In the Panama specimen, the fin rays number: dorsal VI, 14, anal 11. 

309. Gymneleotris seminudus ((inther). 

Only the type known from Panama. 
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310. Gobius soporator Cuvier & Valenciennes. 

The most abundant fish of the tide-pools among the rocks. 

311. Gobionellus sagittula (Giinther). 

Not seen by us; the species was described from specimens taken on the 
Pacific Coast of Central America, and has been recorded from Panama Bay by 

Jordan (1885, p. 387) and by Boulenger (1899, p. 3; Rio Tuyra, Darien). 

312. Gobionellus microdon (Gilbert). 

PuaTE XXVIII, Fie. 51. 

This species has been known hitherto from two immature specimens taken 
in a brackish lagoon a short distance south of Guaymas, in the Gulf of California. 
We now report it from the Panama region, where two specimens were secured in 
the Rio Grande, at Miraflores, a point entirely above the action of the tides. One 
specimen is immature, only slightly larger than the types, the other is 113 mm. 

long, apparently adult. These enable us to correct the original account of the 
species in respect to the dentition and the coloration. 

The teeth are minute in both jaws. Those in the mandible are in a narrow 
band, with the outer series very slightly enlarged, inserted on the extreme outer 

edge of the jaw, and directed almost horizontally. They are not separated by an 
interspace from the rest of the band. Those in the upper jaw are extremely 

minute, in a wider band than those in the mandible, the outer series stronger than 

the others, but scarcely longer. Here again, there is no interspace between the 
stronger series and the rest of the band. In G. sagittula, the upper jaw contains 
an outer series of strong conical teeth, separated by a well-defined interspace from 

a narrow inner series of small villiform teeth; the villiform band in mandible is 
somewhat wider, of slightly coarser teeth, with an outer series less enlarged, and 
with two or three pairs of strong conical teeth in the inner series next the 
symphysis. 

Color in spirits: light greenish olive, the snout and interorbital region 
brownish; a narrow black streak extending backward from eye; a second narrowly 

V-shaped streak on opercle. A series of five to seven vertically oblong blotches 
or bars on middle of sides. In the young specimen, these are distinctly band- 

like, and reach nearly to upper and lower profiles of body. In the adult, they 

are much shortened, and the anterior ones are obscure. Alternating with these 
bars above, is a series of blotches extending half way to middle line of sides, beeom- 

ing confluent in the dorsal region with a brown reticulum which encloses variously- 
shaped areas of the ground color. A series of three brown blotches oceupies the 
naked predorsal strip. 

Dorsals whitish, each with three or four irregular lengthwise streaks, slightly 
looped from ray to ray. The caudal has a number of narrow cross-bars composed 
of series of small spots on the membrane. Other fins are colorless, or nearly so. 
A bright green spot is on the base of the tongue in life. 
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313. Garmannia paradoxa ((iimnther). 

Piate XXVIII, Fic. 52. 

Abundant in tide-pools on the Panama reef, where numerous specimens were 

obtained. 
Females are light olivaceous in color, with nine or ten dark cross-bars, two of 

which are on head, one opposite base of pectorals, two under spinous dorsal, three 
under soft dorsal, one on caudal peduncle and sometimes a fainter one at the base 
of the tail. The bars are usually wider than the interspaces, and each contains a 

number of small spots of the light ground color, arranged in one or more vertical 
series. A narrow horizontal black line traverses each bar at middle of sides. The 
dorsals are coarsely speckled, the caudal finely barred. The anal is blackish, the 
pectorals and ventrals faintly dusky; a small blackish blotch is sometimes present at 
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base of upper pectoral rays. The under side of the head is coarsely spotted, usually 
with two parallel cross-bars. Males are much darker, sometimes nearly uniformly 

blackish, with all the fins black. 

Six spines have been erroneously attributed to this species. Seven are 
present in all specimens examined by us, including the one obtained by the 

Hopkins Expedition to Mazatlan (see Jordan, 1895, p. 497, Pl. LIX). The normal 
fin-formula is dorsal VII, 12; anal 10. In ten specimens counted, one had 11 dorsal 

rays and one had 13; in all others, the normal formula was found. The first dorsal 
spine is constantly produced into a filament, which usually fails to reach the middle 

of the soft dorsal, but extends beyond the first dorsal ray. 
The dentition has not been correctly described. There is in the upper jaw a 

moderate band of villiform teeth, along the front of which is a series of strong curved 

canines, which decrease in size regularly toward the angles of the mouth. Behind 

the band, in the middle of the jaw, are four much slenderer canines, directed back- 

ward, all evenly spaced. In the lower jaw, the teeth are in a villiform band, with 

an outer and an inner series of strong canines. Laterally, these all give place to a 

single close-set series of teeth, which are but little larger than those of the villiform 

band. The canines of the inner series increase in size laterally and are directed 

obliquely backward. The outer canines are stronger than the inner, and decrease in 

size laterally. 
The scales are large and strongly ctenoid, covering the body behind the ver- 

tical from the second to fourth ray of second dorsal. There are about 16 cross-series 

of scales, the anterior series containing about 12 scales each. 

The head is contained 31 in the length to base of caudal; 4} to 4} in the total 

length. 

314. Enypnias seminudus ((iinther). 

Puate XXIX, Fie. 53. 

Fifteen specimens were secured of this rare species, which had not been reported 

since the discovery of the types in 1861. Examination of our material shows that 

the species is widely separated from typical Gobius, and also from Garmannia, pos- 

sessing the following characters: 

The dorsal spines are constantly 7 in number instead of 6, the number 

assigned in current descriptions. There is a pair of thick barbels on the chin, each 

of which springs laterally from the edge of the median frenum of the lower lip. 

The body is much more completely scaled than is the case with Garmannia paradoxa, 

The belly is naked, and has continuous with it a naked strip extending up into the 

axil of the pectoral fin. ‘The head and nape are also naked, a narrow naked strip 

extending backward along base of spinous dorsal. Otherwise, the scales cover the 

body, the scaly area narrowing anteriorly behind the base of the pectoral fin. Ante- 

riorly, the scales are very small and are arranged irregularly. They increase in size 

posteriorly, and are there inserted in regular series. There are about 50 or 60 scales 

in a line along middle of sides. 
(23) December 30, 1903, 
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In this species, as in Garmannia paradoxa, we fail to find the “2 small curved 
canine teeth on each side of lower jaw.” The mandible contains a broad band of 

rather coarse villiform teeth, with an inner and an outer series of enlarged canines. 

The upper jaw is similar, but contains no enlarged inner series. 
None of the dorsal spines are filamentous or elongate. They are constantly 

seven in number, the last two much more widely spaced than the preceding five. 
The last membrane joins the base of the first soft ray. 

The head is: large, with swollen cheeks and a blunt nose. Its length is con- 

tained 34 to 3} times in length to base of caudal, 3? to 34 times in total length. The 
greatest depth of body is contained 4} times in length to base of caudal, 5} in total 
length, in a female; 42 (52) ina male. 

In females, the body is obscurely cross-banded, a horizontal black line on 
each bar along dorsal outline, and another where each crosses middle line of sides. 
The soft dorsal and caudal are coarsely speckled in cross-series; a black bar at base 
of upper and one at base of lower caudal rays. A conspicuous black blotch at base 
of upper pectoral rays. Males are much darker than females, the fins all blackish 

and without cross-barring, the bars on sides little evident. 

The normal fin-formula is D. VII, 15; A. 11. In fifteen specimens examined, 

all contained 7 dorsal spines, thirteen contained 15 dorsal rays (one had 12, and one 
16 rays), fourteen contained 11 anal rays (one had 10 rays). 

There is nothing in the squamation to distinguish this species generically from 
Gobius. The genus Hnypnias may be based upon the 7 dorsal spines and the pair of 
mental barbels. 

315. Bollmannia chlamydes Jordan. 

Only the types known, from Albatross Stations 2800, 2802, 2803, 2804, 2805, 
Panama Bay, depths 7 to 514 fathoms. 

316. Aboma lucretie (Higenmann & Eigenmann). 

Only the type known, from Pearl Island, Bay of Panama. 

317. Microgobius emblematicus (Jordan & Gilbert). 

Microgobius cyclolepis GILBERT, 1891, p. 74. 

About thirty specimens were secured in tide-pools on the Panama reef. 
In spirits, the coloration is largely lost, the fish having the translucent oliva- 

ceous cast so characteristic of the typical members of this genus. On the back, along 
the base of the dorsal fins, are more or less distinct traces of five elongate dusky 
blotches, the intervals between which are narrower than the eye. Most specimens 

show a distinct, vertically oblong black humeral spot. The fins are translucent 
dusky, darker in males, in some of which the ventrals and anal are black. The 

spinous dorsal has occasionally one, or several, lengthwise series of small dark spots, 

one for each spine. The red streak on caudal is often represented by a pale line 
traversing obliquely the dusky fin. For the coloration in life, we can refer to the 

original description. 
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The species varies greatly in depth, in squamation, and in the length of the 
dorsal spines. The depth varies from 44 to 6 in length to base of caudal. The scales 
grow larger posteriorly, and are there regularly arranged. More anteriorly, they are 

reduced in size and crowded, and are very difficult to enumerate. Different speci- 

mens vary greatly in size of scales, in amount of crowding and irregularity in the 

anterior part of the body, and also in the relative completeness with which the ante- 
rior part of the body is invested. The head, nape, and belly, and a strip along base 
of spinous dorsal are always naked. A narrow vertical strip immediately behind 
pectorals is usually sealeless. The scaly area of sides therefore narrows anteriorly 

and ends ata point about opposite the first dorsal spine. In some specimens the 
seales cease more posteriorly, opposite fourth or fifth dorsal spine. This condition 

does not differ essentially from that found in Microgobius signatus, the type of the 

genus, nor in JV. thalassinus. The genus Zalypnus, based on emblematicus, must 

therefore be withdrawn. As above indicated, the enumeration of the rows of scales 

is attended with great difficulty, and cannot be made with any high degree of 
accuracy. In different specimens, our counts have varied from 45 to 70, the majority 

ranging between 50 and 65. 
The third, fourth and fifth dorsal spines are usually somewhat produced, often 

extending to middle of dorsal base, or even beyond this point. In some specimens, 

apparently females, the fin is evenly rounded in outline, with none of the rays pro- 
duced. Microgobius cyclolepis was based on a specimen, 5 cm. long, from the Gulf. of 

California, said to differ from J. emblematicus in the lower spines, the larger scales, 

and in the presence of a round black humeral spot. Our present material shows that 

all of these characters fall within the range of variation of J/. emb/ematicus, of which 

M. cyclolepis is doubtless a synonym. 
The dentition is as follows: The upper jaw is provided with an anterior series 

of slender canines extending along the proximal half only of each premaxillary. 

Those nearest the center of each jaw are upright, backwardly curved toward their 

tips; the others are strongly curved (almost hooked) in the direction of the angle of 

the mouth. Behind the canines isa single series of minute villiform teeth, extending 

much farther laterally than do the canines. The mandibular teeth are arranged like 
those in the lower jaw, the outermost canine on each side larger than the others. 

Opposite the point where the anterior series terminates, the teeth of the posterior row 

are abruptly transformed into laterally curved canines, which replace on the sides of 

the jaw those of the anterior row. 

Tn ten specimens, the fin-formula is as follows, the last ray of both dorsal and 

anal divided to the base and enumerated as one ray: 

Dorsal Dorsal rays || Anal rays 
spines 
aes = a! aca 

Number of rays......... | vir || 16 | 17 | 18 |] 16 | 17 | 18 

Specimens... /6-<--m2-F 10, il, 1 ey || I 7 2 
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One specimen with 18 rays in the dorsal has 17 in the anal. In all other | 
cases the two fins agree. All specimens possess a sharp thin dermal fold which 
extends from the first dorsal spine, to the base of which it is attached, forward over 

nape and occiput to a point immediately behind the eyes. A similar fold exists in 
M. signatus, and will doubtless be detected in J. thalassinus. It does not exist in 

M. gulosus, which is in other respects less closely allied to the species under con- 
sideration, and will doubtless in time receive generic recognition. A similar fold is 
found in Gobius nicholsi, and again, in an exaggerated form in Lophogobius cyprinoides. 

M. emblematicus is most nearly allied to J/. thalassinus, which it seems to 
represent in the Pacific. No structural features which promise to be permanent 
are alleged to distinguish them, but we have no specimens of thalassinus at hand for 

comparison. It seems altogether probable that J/. eulepis, from Fortress Monroe, 
isa synonym of J. thalassinus. 

Measurements in Hundredths of Length without Caudal. 

Motalenethiinuimme essseceeerere ree eee 48 50 

Length to base of caudal in mm................ 38 40 

Fleas, 3..c.08 canis sce tds doth ae ee eae coke 27 263 

SuOUtireesce cattoet ac cecceh reer eeeeeee eae eres 52 53 

| Da Clee ea CRE IoCOICe conchae srecncmeoranaduaace 7 74 

Interorbitaliwadth -c secre -esreseeeascesaeesee cee I} 2 

Maxillary sssit Jerse saseer cane eee tease see ace 12 14 

Depthtoti body Sia-csssscease -eeeeeeeece sree ee ee 21 7, 

Depthiotcaudalypedunclemss-esseeeeee see ime) ite) 

Longest dorsal spine) <. 2.2.2. sees 2--ce- sede 16 43 

Mongest dorsal rayaen-cceaseeesteca tee ee eee 12 17 

Wonpesticaudal ay aeeeneceees eee ese eee tear 26 28 

ongest pectoral irae ens 2 sees es seer tes 18 18 

Rongest ventrallraymers-tsise- siesta aee renee 21 21 

318. Microgobius miraflorensis sp. noy. 

Puate XXIX, Fria. 54. 

A species with comparatively large ctenoid scales, with produced spinous dorsal, and with 

plain coloration. Resembling in general appearance JZ emblematicus, but the body less elongate, 

the mouth larger, the caudal more produced, the scaling and the coloration entirely different. There 

is also lacking the cutaneous fold on nape and occiput. 

Head 34 in length; depth 5. Maxillary 13 in head; eye 34. Dorsal VII, 17. Anal 17; 

the last ray split to the base, the two halves separated for half the distance found between distinct rays. 
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The body is rather elongate, the mouth large, oblique, the maxillary reaching slightly beyond 

the vertical from the posterior margin of the orbit. | The interorbital space is very narrow and shal- 

lowly grooved, its width but half the diameter of the pupil. The gill-opening is produced below the 

level of the pectoral base. There are no fleshy appendages on the inner edge of the shoulder girdle. 

The teeth are in a double row in each jaw, those of the outer series enlarged to form 

slender curved canines, as in other species of A/icrogedius. The outer series is confined to the anterior 

portion of each jaw, the inner series extending laterally beyond them. In the mandible, these lateral 

teeth are somewhat enlarged, replacing those of the outer series, which they do not equal in size. 

The spines of the dorsal fin are all very slender and flexible, all but the first and seventh 

produced, but connected by membrane to their tips, the tip of the produced lobe reaching middle of 

soft dorsal when depressed. Soft dorsal and anal of equal extent, high, the last rays slightly over- 

lapping the caudal. Pectorals and ventrals reach the same vertical, which is slightly behind the origin 

of the anal fin. The caudal fin is lanceolate, the middle rays produced, their length equaling the 

distance between the tip of the snout-and the base of the middle pectoral rays. 
The scales are large, all but the anterior ones regularly arranged and strongly ctenoid. Ante- 

riorly, in the post-pectoral region, the scales become reduced in size, cycloid, and less regularly 

arranged. As nearly as they can be enumerated, there are 44 or 45 in a longitudinal series. The 

head and nape, a narrow strip along spinous dorsal, and the breast and belly are naked. 

There were no bright colors in life, while in related species (except gz/osus) there are blue, 

green and red. In spirits, the head and body are light grayish olive, with a soiled appearance due 

to minute punctulations and the faintly darker margins of the scales. The snout, and the marginal 

portions of the vertical fins, are more distinctly dusky. The sides are crossed by a number of 

extremely narrow dark lines, 4 or 5 of which can be counted on that part of sides corresponding to 

anterior halves of dorsal and anal. A more distinct narrow bar descends from the front of the spinous 

dorsal. Pectorals and ventrals colorless. 

Measurements in Hundredths of Length without Caudal. 

Motallenothy intimin seee eee ee hese ase te eee ee see 39 

Length to base of caudal in mm..................-00++0 29 

1S ET be spcos sane Bonone Bas soc Onno ORaBepeBetceDS aca odio00= oncacd 29 

1D Fe) 0 Hn Sona go podaebun bebe ad BoC aoee peep Ecencbearaconoods do 0ced 21 

Depthrot caudali peduncle maeeeeeere- essere ieee 8 

IVER. UE tn i oAseadhos Gaon netemogeibe ca Sapo Bacespenge spoudaanabe 174 

I Dy Sase nance acneesoge nconecaccnb enueeb suouessegoasooe su9AgT00% 8 

Interonbitalpwiclthiterrsesrescc ten ceases nese erect 2 

Snont topirst dorsal Spinese-rrene--aeeo eee essenccarece 35 

Base? of. first dorsal... seces te eccs sscesecssasermeparel diese 17 

Base ofesecond dorsal ees eccesne cece meen ce riosereee neice 38 

Snouttoponiein of annals cone eee ecto eee 54 

Baselotyanalle ets ceca emccsse a ecemenee terrae | 37 

Menothyoficau ca lees eens sete se scice sacar tee eeee eee ree 33 

enpthvots pectoral ecemee ects asm tere eae eer eete eer 23 

[berraqdan Oi Wetntall csAncntn coogneecosa0 cdbdce Sonned SoasoCOnC 25 

Boneest dorsal) Spine sss. 40-1 ss-raoeeseacenaceneeeeier 39 
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319. Evermannia zosterura (Jordan & Gilbert). 

Seven specimens were secured from the tide-pools of the Panama reef, where 
it was associated with the much more numerous /. panamensis. The species had 
been detected heretofore only at Mazatlan, Mex. In the Panama specimens, the 

normal fin-formula is D. IV, 14+1; A.18+1. One specimen only varies from this 
in having the anal rays 14+1. In seven additional specimens from Mazatlan no 
variation exists. 

F. zosterura agrees with EH. panamensis in having a rather long flexible 
appendage to the shoulder-girdle, and in the presence of embedded scales; though both 
characters are denied in all published descriptions. The scales are very few in number, 
and can be detected only by the examination of detached portions of the skin under 
high magnification. There are thus no characters remaining to separate Evermannia 

from //ypnus, save that the latter has five instead of four dorsal spines, with none 
of them filamentous or produced; the scales are also regularly arranged and are not 
concealed. These characters seem doubtfully sufficient for generic division, but the 
groups may be provisionally retained pending further examination of allied species. 

Clevelandia is somewhat less closely related. It is said to have no fleshy appendages 
to the shoulder-girdle, but in C. ios, which we have re-examined, there is an evident 

low sharp crest along the lower portion of the girdle, rising at about two points to 
form inconspicuous papille. This condition is quite different from that obtaining in 
Evermannia and Ilypnus, where a single long flexible finger-like process arises from 
the same locality in all of the species. 

Measurements in Hundredths of Length without Caudal. 

3 ge 

engthy offi body, intimin essseeeseeeseeeeeeeeee oneness 22 30 

Length*of! heady. ee | 33 32 

engthyof*snouttiete, eee eee eee 6 7 

Lengthy otimaxillanyseesnescteeessseeerer eee teeerere | ES nat 

Diameter of Orbit (...cee eee 54 | 6+ 

Depth of body at ventral base................2-.--++0 20 18 

Distance from snout to spinous dorsal............... 42 43 

Base of second) dorsalis eee eee 35 34 

Distance from’snout to/anali=seeeee eee eet eeee eee 59 61 

Base of anal 5.022: 32 27 

Length’ of pectoral finesse eee eee 16 | 163 

Length ofiventralifiniay. 2. neat tena Aehe \ e 

Length’oficaudalfint-5... eee eee eee eee 264 | 24 
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320. Evermannia panamensis sp. noy. 

Pirate XXX, Fie. 55. 

Head 31 in length, depth 54. Dorsal IV, 16; anal 14; pectoral 19. 

Body slender, highest opposite base of ventrals, which in preserved specimens protrude much 
below the general contour of the belly. The body tapers comparatively little posteriorly. The upper 
profile descends in a long even curve from the front of the dorsal to the tip of the snout, with an 

indentation in front of occiput. The lower jaw is curved upward toward tip, well included within the 

upper. The teeth are minute, slender, and slightly curved; in a narrow band on the extreme edge of 

each jaw, growing wider in front; the outer series is slightly enlarged. The maxillary extends beyond 

the orbit for a distance about equal to its diameter; its posterior extremity slightly behind the middle of 

the head. The eyes are small, 64 in head, separated by a narrow space which is less than half their 
diameter. 

The edge of the shoulder-girdle has one rather long flexible appendage, inserted opposite the 

fourth to sixth pectoral ray counted from below. 

The first dorsal spine is filamentous in the male, extending in the type specimen to base of 

ninth soft ray, when depressed. The second spine is also somewhat produced, reaching in the type 

to slightly beyond the base of the second soft ray of dorsal. The third and fourth dorsal spines are 

shortened, but extend slightly beyond base of first soft ray. The first three spines are close-set and 

evenly spaced; the fourth is more widely separated from the third, the interval about equaling that 

separating the first from the third spine. The distance between the base of the fourth dorsal spine and 

the origin of the second dorsal equals the length of the snout. In females the first spine is usually 

produced, but less so than in males. In some specimens it fails to reach the base of the first soft ray. 

The origin of the anal is opposite the interspace between the third and fourth dorsal rays. 

Its last ray is slightly posterior to the last dorsal ray. The last rays of the dorsal and anal overlap 

the base of the caudal. The caudal is produced, lanceolate, its length four-fifths that of head. 
Scales small, cycloid, partially embedded, not easily distinguishable. 

Color in spirits: males dusky brown, somewhat lighter toward middle line of belly, the pigment 

dots on head much coarser and more widely spaced than those on sides of body. A faint vertical 

dark line below the eye. Pectorals, ventrals, dorsals, and upper half of caudal fin translucent, with 

dusky rays. Anal black, its upper half translucent, strongly contrasting. In life the upper half ef 

caudal was yellow. 

The females are lighter and less uniform in coloration. The ground color is light olive, the 

upper part of head and the dorsal region finely mottled with brown, the sides of body with narrow 

streaks following the lines which separate the myotomes. The dorsal fins have translucent membranes, 

and almost uniformly dusky rays. The caudal has the upper half plain or faintly cross-banded, the 

lower half translucent or faintly shaded, the coloration of the two halves never sharply distinguished 

as in the male; there is a faint submarginal dusky streak, better defined on upper half of fin; the 

margin is narrowly translucent or whitish. The basal two-thirds of anal fin is dusky, more intense 

toward middle of fin, the marginal third translucent or whitish. The pectorals and ventrals are 

translucent, the former with dusky rays, the latter unmarked. 

This species is closely related to H#. zosterura. It is more extensively scaled 
than the latter, and seems to attain a larger size. It has one or two more soft rays 

in the dorsal and anai fins. The male is readily distinguished by its striking and 

peculiar coloration. The females require careful inspection, but can be separated 
usually at sight by the coloration of the second dorsal fin, which is noticeably speckled 
in £. zosterura. 

Forty specimens of this species were obtained in tide-pools on the Panama 
reef, 
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Measurements in Hundredths of Length without Caudal. 

| s — | erypey 9 9 
ee — 4 

Length withouticaudal ini mie...-es ee eeeeee eee ee neeaee eee 35 | 323 21 324 

Wengthiof head.22...scsesanseee ce esecee et ocr ceeeoee eR eRe 33 | 334 B24 32 

Lengthiof: snouts: 7. .shz,ievd:ceasectencess sees aeaeee eee eee eer ete Sit | 74 Gi 7 

Length ot maxillary. <0 .tst.ccece ttt ene teeec eae eee eee eee Oe 174 | 17 15 134 

Diameter ofvorbit.2..t5,de-racte. qi eeestne eee 5 53 6 6 

Interorbitaliwidthy; vse. accseccas stesso eer oe see eee eee eee ry | pote 14 1} 

Depth\ of body iat ventral esate pees te eee ee eee eee eeee 174 | 174 17 18 

eastidepthiot caudalipeduncle eee etree eee eee 8 8 74 7k 

Distance from snout to spinous dorsal.......... 20.0.0 .06.0. ceeeeeeee 43 44 || 42h 414 

Distanceybetween iront ol dorsals-syt ese eee eee eee 15 ils 164 164 

Base of, second dorsallpesesee oes. oe eee een ee eee B5n0 ie o4s 354 36 

Distancetromsnoulitoranal eee eeeseeeee eee eee eres anne 60 | 61 64 62 

Basé/of anall:..c85 taxeccastoackae atensc eee eee eee 31 30 27 30 

Wengthvoitcaudalipeduncleten-eene ase eee rine tee eee nee 10 10 84 8 

Heightiof longestidorsalispinelares---sseeeee eater iseeteceree 30 38 | 16 154 

Mengthiof pectoralitinies a eeseeceers eee eee eee 14 16 16} 15 

Benpthyote ventral itinesccc seer teee cee eee eee eee eee eee | 19 23 22 21 

Reng thioi*caudallifinkeeenecteeeetecce a cern ce eee eae eteee 25 25 26°" 24 

321. Tyntlastes brevis ((Giinther). 

This species is known from the type, and from two partially digested speci- 
mens taken from the stomach of a Centropomus (Gilbert, 18906, p. 451). 

Family ECHENEIDID 2. 

322. Echeneis naucrates Linneus. 

Recorded from the Gulf of Panama by Boulenger (1899, p. 3). 

323. Remora remora (Linneus). 

Obtained at Panama by Gilbert (Jordan, 1885, p. 372); not seen by us. 

Family OPISTHOGNATHID. 

324. Opisthognathus punctatum Peters. 

Recorded from Panama by Jordan (1885, p. 389) on specimens secured by 
Gilbert; not seen by others. 
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Family DACTYLOSCOPID. 

325. Dactyloscopus zelotes Jordan & Gilbert. 

Only the type known, collected at Panama by Captain J. M. Dow. 

Family URANOSCOPID. 

326. Kathetostoma averruncus Jordan & Bollman. 

Known from the type, dredged in Panama Bay at Albatross Station 2800, in 7 
fathoms (Jordan & Bollman, 1889, p. 163). Recorded by Garman (1899, p. 75) from 
depths of 56 to 210 fathoms. 

Family BATRACHOIDID. 

327. Batrachoides pacifici (Ginther). 

Very abundant at Panama, appearing daily in the markets; the young abun- 
dant in the tide-pools of the reef. The youngest specimen obtained by us is 24 mm. 
long, and shows a well-developed adhesive disk between the ventral fins. In a 
specimen 30 mm. long, no trace of the disk remains. In the young, the ground color 
is much lighter than in adults, while the black cross-bars on body and fins are much’ 
more conspicuous. 

In their account of this species, Meek and Hall (1885, p. 61) make two serious 
errors, which are repeated by Jordan and Evermann (1898, p. 2314). The scales 
are said to be ctenoid, whereas they are perfectly smooth, with entire edges; and the 
anterior mandibular teeth are described as in two rows, while they are in a cardiform 
band, some or all of the outer and the inner series enlarged as strong conical 
canines. In the outer row there seem to be regularly two or three pairs of these 
canines. 

The upper iateral line is interrupted under the middle of the soft dorsal, the 
lower line at a point slightly posterior to this: the two are then continued at the 
immediate base of dorsal and anal respectively, and are again interrupted near the 
ends of these fins, to reappear on caudal peduncle at their former levels; they are 
discontinued on the base of the caudal fin, but are each represented on the fin itself 
beyond the base by a series of two or three pores. 

The smaller number of fin-rays and the much larger eye serve readily to 
distinguish this species from swrinamensis and boulengeri. In dentition, it seems to 
agree more nearly with the latter. 

(24) January 5, 1904. 
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Measurements in Hundredths of Length without Caudal. 

Length to*base‘of caudallm'mmls-teases- ees saccete aes 208 235 

Length tof head | :2::.2¢s) crcl srauctasst ee a osnen eee eee ee 38 384 

Greatest: width of headehss--oasee see ee eee eee eeeeeeeeee 32 33 

Length of (Snout. 2525 stssn-semacseosmecee tteceneteasereecccees 8 8h 

Wiameter, of (eyeball Sars ee cece cree ee eee eee eee Rees 6 53 

Interocular: width oo eecieececeen eee reece eee eee 8 ite) 

Lengthy of maxillanyseere-s oe ceeennas- coer ee Pere eee ne Re Ecorse | 204 224 

Greatest depth; of bodiyanesss-s-cse ease ecme cere eee eee eens 18 17 

Depthyor.caudal peduncles aes. eeeeeeee a eee ene eee eee | 74 7s 

Snout tomirstdorsalls pinewesse ses eeee eee eee eee eee eee | 354 27 

Base of second dorsal (to base of last ray) ................. || 51 51 

Snoutitopirontioiganal Pasnscessseeee ce eee eee eee eee eee | 55 584 

Base ofeanaly(tovbasevolmlastaray) easeeeeeesee saeco eee | 42 40 

Lengthvot: caudalltes..asasecenaanescectoscseceere ree re ee eeeer eee || 18 17 

Length of pectoral (from middle of axil) ............02..024- | 18 17 

engthi ol ventral Rss cecmen nec ceeeee eee eee ee eee eee enone 15 15 

328. Batrachoides boulengeri sp. noy. 

PiateE XXXI, Fics. 57-57a. 

Batrachoides surinamensis GUNTHER, 1861 6, p. 174 (in part); GUNTHER, 1868, p. 388. Not 

Batrachus surinamensis BLOCH & SCHNEIDER (Surinam). 

Head 23 to 24 in length; greatest width of head 32; depth 54. Interorbital width 24 to 28 
in head; snout 44; maxillary 13 to 14 in head. Eye 33 to 4 in interorbital width, 10 to 11 in head. 
Dorsal III, 27 to 29; anal 25 or 26. 

Head very strongly depressed, the posterior part of trunk strongly compressed, the depth and 

width about equal at a point opposite the tip of the pectoral fins. The arrangement of pores and 

barbels on the head is essentially as in B. paczfici, but the filaments are more numerous and larger. 

As in other species, the filaments are clustered, being for the most part the fringed margins of cutane- 

ous flaps which occur in pairs on either side the organs of the lateral lines. 

The teeth near mandibular symphysis are in a broad cardiform patch, with the outer series 
enlarged to form broad conical canines. The sides of the mandible are occupied by a single series 

of very strong conical canines, two or three of which near the middle of each ramus are much larger 

than those in front and behind; this series is continuous with the posterior series of the cardiform band, 

where they decrease rapidly in size, those nearest the symphysis being scarcely larger than the others 
of the band. Vomerine teeth normally eight in number, the median ones small, the others increasing 

rapidly, the outermost usually as large as the largest of the palatine series. Palatine teeth strictly in a 
single series, eleven in number on each side; they increase regularly from the anterior end backward 
to the sixth, which is the largest, the remaining five being subequal, and about as large as the third. 
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The premaxillary teeth are all finely villiform, in a narrow band which tapers laterally to a point, and 

is discontinued opposite the fourth or fifth of the palatine series. Opercle and subopercle each with 

two strong diverging spines, the lower in each case shorter than the upper. 

The entire head, with the throat and breast and the pre-pectoral area are naked. The rest of 

the body, including the entire belly, is covered with elongate imbricated cycloid scales, the margins of 

which may be slightly crenate. As in other species of the genus, there are two lateral lines: the upper 

begins on a level with the upper opercular spine, runs parallel with the back for a distance slightly 

exceeding two-thirds the length of the trunk, to a point opposite the base of the eighteenth dorsal ray; 

it is there discontinued, to reappear at the extreme base of the dorsal fin, along which it is evident 

from the twentieth to the twenty-fifth ray; it is there again interrupted, reappearing at its former level, 

where it is continued to a point opposite the end of the dorsal fin. The lower lateral line curves around 

the lower base of the pectoral fin and up behind it, then runs nearly parallel with the base of the anal 

to its interruption at a point opposite the twelfth anal ray; it is then continued along the base of the 

anal to within a few rays of its end, when it reappears at its former level. Two short longitudinal 

series of filaments divide the basal portion of the caudal fin into thirds, and seem to represent a pos- 

terior continuation of the two lateral lines. 

There is a deep glandular pocket behind the upper portion of the pectoral fin. On the inner 

face of each pectoral toward the base is a series of grooves, one in each interradial membrane; these 

are continued proximally as canals which penetrate the base of the fin. 

The color is gray, very finely mottled with olive-brown. About seven dark bars cross the 

back and sides. The belly and under side of the head are whitish. The ventrals are whitish, the 

other fins colored like the body. 

This species seems to resemble the Atlantic B. surinamensis, with which it 

has been identified by Dr. Giinther. No specimens of swrinamensis are at hand for 

comparison, but published descriptions indicate important differences between the 

two forms. According to Cuvier and Valenciennes (Hist. Nat. Poiss., Vol. XII, 

p- 488), B. swrinamensis has a very small eye, the diameter of which is contained 

eight or ten times in the interorbital space; the palatine teeth are in two rows, the 

throat is scaly, and the two lateral lines disappear near the middle of the length of 

the trunk. Meek and Hall (1885, p. 61) state that the vomerine teeth are small, 

about fourteen in number, and the pectoral is without pores on its inner surface. All 

of these features are essentially different in the species here described, as has appeared 

in the above description. Authors are not agreed concerning the arrangement of 

the palatine teeth in B. surinamensis. They are variously described as in two rows, 

in one irregular row, or in a single series. We are also uncertain concerning the 

anterior mandibular teeth; Cuvier states that those of the anterior series of the cardi- 

form band are stronger than the others, while Giinther describes a villiform patch, 

the outer teeth of which are not canine-like. 

Through the courtesy of Dr. C. H. Eigenmann, we are enabled to give the fol- 

lowing notes on the specimen of B. swrinamensis, on which Meek and Hall based 

their account of the species. The specimen is 111 mm. long. It is numbered 2080 

in the catalogue of the Indiana University Museum. 

The longitudinal diameter of the eye is one-third the interorbital width. The 

palatine teeth are conic, irregular in size, in a single row. ‘The vomerine teeth are 

14 in number, increasing in size outward. The mandibular teeth are in a single 

series laterally, in a band in front, the anterior and the posterior series of the band 
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evidently enlarged. Upper jaw with a narrow band, the posterior row slightly 
enlarged. Region in front of ventrals naked. Lateral lines disappearing near 
middle of tail. No pores at base of pectoral rays on inner surface. 

Measurements in Hundredths of Length without Caudal. 

Length’ to) base of caudal intmmeeeers-ae-eeeee-eoeee rece 295 255 

Leneth of thead/aiacs : scooter te Beene eee 35a ee 

Greatest widthiioijheadtermsrsesssteee ee eeeeseeee necator eee 29 31¢ 

Length:of(snout .:-2:15:8: ss atacte ace aeeeecen ee ee eee 84 8h 

Diameter of eyeball eesnea-reeaesteeee reser e eee tease sees 34 34 

Interocularawidth 24. .45hces-aiececeee cece ena eee 124. | 13 

Lenethyofmmaxdllatyer-eueereeneesseaeeeeee eee ete eee eee 20$ | 21 

Greatestidepth! of bodiyg-s-eesseseeeeeeeeeeeecee: fee eg aks 16 18 

Depthvot caudalypeduncletereaes-e-eeceeeeneereereeeeecee 7 7 

Snout tovirst: dorsalispine @. 5.12 este eee eas eee ee 35 354 

Basetot second dorsal Bemreeecse sense sereceere ec eeeae 55 56 

Snoutitosrontotvanal ee seach arene eeeeee cere eee eee 50 50 

Base: ofvanall s..55. is.scaqsusetese cee Bee ee eee 47 49 

Length of caudal). .s:siesesestecea-cpetdsa- shod aease eee 16 18 

EKengthiot pectoral from analyse eee se ee acces eters | 16 17 

Lengthy otiventtallss...- ssesesssseacee-co eae eater || 13% 15 

Base of caudal to bend in upper lateral line.............. | 22 19 

Base of caudal to bend in lower lateral line.............. i e7 22 

329. Porichthys margaritatus (Richardson). 

Taken by the Albatross in Panama Bay at Station 2802, at a depth of 16 
fathoms. Also reported by Dr. Boulenger (1899, p. 5) from Rio Tuyra, Darien (as 

P. notatus). 

330. Porichthys greenei sp. nov. 

PuatTe XXX, Fie. 56. 

A small light-colored species, taken by us in the tide-pools of the Panama 
reef. It differs from all other species of the genus in the complete union of the 
dorsal and anal fins with the caudal, in the small head, and in the comparatively weak 

development of the phosphorescent spots. 

Head 4} to 44 in length; depth 54. The mouth is oblique, the lower jaw longest, the max- 

illary extending beyond the eye, slightly more than half length of head. A pair of slender cutaneous 

slips at tip of snout. Tip of maxillary with a cutaneous flap, the free edge of which is fringed. 
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Mandible anteriorly with an outer series of small canines, behind which is a narrow band of 

short cardiform teeth. The latter pass toward sides of jaw into a single series of canines, enlarging 

toward angle of mouth and hooked backward and laterally. Premaxillaries with a single close-set 

series of slender conical teeth, a median pair slightly larger than the others, but scarcely canine-like. 

Vomer with a pair of widely separated canines, about equaling the large teeth in sides of mandible, and 

much larger than any of the palatine teeth. The latter are of small size, nearly uniform, ten to 

twelve in number. The eye is small, its diameter about equaling the bony interorbital width. 

The lines of sense organs and phosphorescent organs of this species have been described by 

Dr. C. W. Greene (1899, p. 676), to whose paper we refer. As there stated, the rows agree very 

closely with those in P. nofatus and P. margaritatus. The phosphorescent organs are, however, 

much smaller, proportionally, than in these species, and are less developed in the dorsal region and 

on top and sides of head. The following account gives the principal differences between P. gvreenez 

and the other species mentioned. In some minor details, it differs from the account given by Dr. 

Greene. 
In the dorsa/ series, no phosphorescent spots are present. In the /a/era/ series, there is no 

upper row of phosphorescent organs. In the A/ewva/ row, both sets of organs are constantly present; 

the sense organs are difficult to distinguish, as they are not accompanied by dermal filaments; the 

line is discontinued at a point opposite the twenty-first anal ray. | Concerning the phosphorescent 

organs in this series in P. nofatws, Greene says (1. c., p. 671): ‘The organs of this line ......... have 

no relation to the body segments.’’ We find that the typical arrangement, in the three species 

known to us, gives two spots to each anal ray, along that part of the line which is parallel with the 

anal fin. The spots are not equally spaced, but are rather obviously arranged in pairs, though one 

member of a pair is occasionally undeveloped. Both cazda/ rows are well developed as in other 
species. The gastrogular row is always complete, but the sense organs are again difficult to detect, 

owing to the absence of filaments. In the wpfer opercular series, and ina row along the lower edge of 

the black subocular blotch, the phosphorescent organs are well developed; they are absent, however, 

or very sparingly developed on all other series on top and sides of head. 

The dorsal and anal fins are longer than in other species, the dorsal containing 2 spines 

and 38 or 39 rays, the anal 35 or 36 rays. The membrane of the last dorsal spine joins base of first 

soft ray. The last two or three dorsal rays are shortened, and the last ray is joined for its full length 
with the upper ray of the caudal; there is thus a notch between the two fins. The anal is continuous 

with the caudal, without notch, as the last rays are not shortened. 

As in other species, a gland is present in the axil of the pectorals; also a series of canals pene- 

trating the base of the fin on the axillary side, as in Batrachoides, one for each interradial membrane. 

The color is translucent grayish or olive, with five broad dark cross-bars on back along base 

of dorsal fin, and a sixth on nape (including base of spinous dorsal); there are also one on occiput, 

one behind orbits and one on snout, the last three less intense and more or less joined. The basal 

portion of the pectoral fin is more or less dusky. Fins otherwise translucent, unmarked. 

Twelve specimens were obtained. The species is named for Dr. Charles 

Wesley Greene. 
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Measurements in Hundredths of Length without Caudal. 

Length without caudal in mm............... | 76 75 

THead Aeccetce Shc eee eee is 24 

Sout Se See eee eee 5 5 

Interorbital space (bony)............-..--.-+ Bate 34 

1s eRe Comer caer eee acim 4 3h 

Maxillary tent oe ae ee enero 13 124 

Depth ee eres ree ee een eee 18 184 

Least depth at base of caudal............... 34 4 

Snoutitordersall sie ee eeeee eee 25 ae 

Distance between dorsals................--- 72 al lelosocone 

Base of second (dorsal een eee 70 afk 

Snot toranal ee esreee sae eer eee eee 37 37 

Base*ob anal Ser eee eee cee eae 63 61 

(te il iaremaetnaer edaoosaqesnacticadseos<iscebscoee II II 

Pectoral. eee eee 18 18 

ential ¢ 0. ces tee nere tesco s-cenenee ere eee II 12 

331. Thalassophryne reticulata Giinther. 

Teeth on mandible, vomer and palatines similar, in single series, small, nearly 

uniform in size, antero-posteriorly compressed so as to resemble diminutive incisors. 
Sometimes single teeth are crowded out of line, but they are never in two definite 
series, not even, as alleged, on front of mandible. The maxillary teeth are similar, 

but very much smaller, in two rows or a narrow band. 

The last dorsal and anal rays are inserted at a distance from base of caudal 

equaling more than half their length. They are joined by membrane for their entire 
length to the caudal peduncle and to the portion of the caudal fin which they 
overlap. 

The type is described as having 24 rays in the dorsal and 24 in the anal fin; 
it is figured, however, with 25 rays in the dorsal. Nine specimens counted by us 
show uniformly 26 rays in the dorsal fin, 25 in the anal; a tenth specimen has 27 

dorsal and 25 anal rays. 
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Measurements in Hundredths of Length without Caudal. 

Length to base of caudal in mm....................-- 255 218 

enothioks heads 2 sess insssces conn cose noe ee es 31 31 

Greatestiwicth) Of sHeads..2.5-ssceet on eee eee 30 30 

Rengthyotisnonts sii: 0s neice co eae ee 6 6 

Diameter, of eyeballl\.. 4 .<:.:<-cssecesc seeecosse eee 3 3 

Interorbitalawidthi.o.c2....2.s0s4.08 oe eee 6 7 

Mengthiotemaxillany:.2.ccs.0-4 sts eae eee iy. 16 16 

Greatest deptosot body nesses eae rete eee eae 19 19 

Depthiok caudal pedunclees: =e ee ee eee 53 6 

Snoustomirsts dorsal spine pees e eee eee 28 | 29 

Base of second dorsal (to base of last ray)........ 56 54 

SHOE IOEROAE OE GAL oe sneaosbenuns cstacaqabede vucbes 44 46 

Base of anal (to base of last ray) .................... || Ge 

Wenethyotn caudal ca. senceseeeeeta ceo eae ae 18 | 20 

Length of pectoral (from middle of axil)........... 224 23 

Mensthyotaventrala(Gutets ray) e--.esseaeceeeeeee tees 14h | 14h 

332. Thalassophryne dowi Jordan & Gilbert. 

This species seems to be rarely taken. A single specimen was obtained by 
us, 150 mm. long. The only others known are the three types from Punta Arenas, 
Costa Rica, and two specimens dredged by the Albatross in the Bay of Panama. 

The lower half of the body is whitish, unmarked; the dorsal portion is blackish, relieved by 

the white lateral line and by a few irregular blotches of white, which are most numerous toward the 

middle of the sides. The head is blackish above and on sides, very finely marbled with gray. The 

lower lip and the front of the lower jaw are similarly marked; the gular membrane is slightly dusky; 

the under side of the head otherwise white. The eyes are seen with difficulty, being colored like the 

surrounding area. The anal is white, except some of the posterior rays, which are margined with 

black. The basal half of the dorsal is white or grayish, sharply contrasting with the black marginal 

half. The terminal half of caudal is jet-black, the basal half white, blotched more or less with brown. 

The ventrals are white; the pectorals white, marbled with brown on their basal portion. Teeth in 

premaxillaries small, in two series, the front tooth of the outer series on each side a strong conical 

canine. Sides of mandible with a single series of strong canines, which increase in size backward to 

the eighth or ninth, then suddenly diminish. On the front of the mandible, are two series of similar 

teeth. The vomer contains twelve canines, increasing in size laterally. The palatine teeth are in a 

single series, about twelve in number on each side, large and small teeth regularly alternating in the 

series. 
The head is contained 3? to 4 times in the length. It is cuboid in shape, with vertical cheeks, 

and very oblique mouth; in appearance resembling Astroscopus. Greatest depth of head three-fourths 

its greatest width. 
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The last two or three rays in the dorsal and anal fins are progressively shortened, giving a 

rounded contour to the end of these fins. The last rays of each are united for their whole length by 

membrane to the caudal. In three specimens at hand the second dorsal contains respectively 30, 31, 

and 32 rays; the anal 29, 29, and 30. 

Two pairs of filaments project from the free margin behind the upper lip, one in front of each 

eye, the second pair nearer the median line. A pair of similar filaments on lower lip near symphysis. 

No other filaments on head or body; but pairs of inconspicuous thick fleshy lobes close in front of the 

isolated sensory organs on the lower jaw, and on the sides and top of the head. 

The opercular spine, and the spines of the dorsal fin are wholly enveloped in the integument. 

They contain a central canal, which opens in a shallow groove on the anterior face of the spine, at an 

appreciable distance below the tip. 

The genus Dector Jordan & Evermann (1898, pp. 2313 and 2325), of which 
this species is the type, seems to have little value, and is not here recognized. The 

characters assigned are the many rayed dorsal and anal fins, and the union of these 

with the caudal. Other species of Zhalassophryne have 19, 20, and 26 rays in the 
dorsal fin; 18, 19, and 25 rays in the anal. It seems unwarrantable to distinguish 
from these generically a species containing 30 to 33 rays in the dorsal and 29 or 30 
in the anal. As regards union of the dorsal and anal fins with the caudal, this occurs 

in varying degrees, and is not correlated with increased number of fin rays. 

T. maculosa (D. II, 19; A. 18) seems to have the fins wholly distinet; 7. amazonica 

(D. IT, 20; A. 18) has them completely joined; 7’. reticulata (D. II, 26; A. 25) has 

them almost wholly united. 

Measurements tn Hundredths of Length without Caudal. 

Kength to base ot caudallinimmess-eeee seers nets 134 

Lengthioft heady ence ore eae 274 

Greatestswidthyorsheadi see eee eee eee 234 

Weng thioimsnouteessessscee eee ese s en eeceeeees i95 OdEeoD GCE 4 

Diameterion eyeball eater eee eee eee 2 

Imterorbitaliwidthyeesss0- pace ceesseaeee eee eee near 6 

Leng thiofmaxillany semen scerese seen eeteee tence eee 13 

Greatestidepth of) bod varus eee eee eee Meer cree tereeree 20 

Depthyoricaudallpedunclelaessss eens eee eee 53 

Snouttorhrstidorsalispineeeeaeaeeereee tne se tere 25 

Base of second dorsal (to base of last ray) ........... 61 

Snout toront ofsanalsessneecee te eee ee eee eee 39 

Base of anal (to base/of last ray) ...........s.cccssse00e 58 

Lengthote caudal e. os: scccee cee soe ee Eee eee eee EE 16 

Length of pectoral (from middle of axil)............. 18 

Length of outersventrall vay, oes eae ears a neeeeeeee 9 
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Family GOBIESOCID 2. 

333- Gobiesox rhodospilus Giinther. 

The types of this species are from Panama, but it was not seen by us. It is 
recorded by Boulenger (1898-9, Vol. XTV, p. 8) also from the Bay of Santa Helena, 
near Guayaquil. 

Gobiesox gyrinus Jordan & Evermann (1898, p. 2381) is founded on Giinther’s 

description of specimens in the British Museum, to which he has applied the name 
Gobiesox nudus Bloch (see Giinther, 18616, p. 502). These specimens were partly 
from the West Indies, partly from the Island of Cardon (misspelled Cordova, fide 
Giinther, 1868, p. 381) on the Pacific coast of Nicaragua, and are probably not con- 

specific. Giinther’s description (copied by Jordan and Evermann) was doubtless 
based upon the adult specimens from the West Indies, not upon the very immature 
Nicaraguan specimens. 

Family BLENNIID. 

334. Malacoctenus delalandi (Cuvier & Valenciennes). 

Not seen by us; known from Mazatlan to Guayaquil (Bonlenger, 1898-9, Vol. 
XIV, p. 8). It is recorded by Giinther (1861 a, p. 371) from the “ Pacifie coast 

of Central America,” where it was collected by Captain Dow. 

335. Mnierpes macrocephalus ((rinther). 

This species has been taken several times at Panama, but was not seen by us. 
It is recorded by Boulenger (1899, p. 4) from Flamenco Island, Panama Bay. 

336. Auchenopterus monophthalmus (iinther. 

A very abundant species in the tide-pools at Panama. 
The sexes are readily distinguished by the coloration, and by the size of the 

mouth. In females, the lips, mandibles, and the lower portions of the cheeks and 

opercles are marbled or finely blotched with dark; the ventrals, the lower pectoral 
rays and the caudal are cross-barred. In males, all of these regions are plain, 
except the caudal, which may be faintly barred. In females, the mouth is small, the 
distance from tip of snout to tip of maxillary not exceeding (in adults) that from 

tip of snout to posterior edge of pupil. In males, the length of maxillary as meas- 

ured above, exceeds the distance from tip of snout to posterior edge of orbit. 

The first three dorsal rays form a detached fin, its posterior membrane joining 
fourth spine at or immediately above the base. The three spines are flexible, not 

pungent at tip, much weaker than the succeeding spines. The fourth spine becomes 
abruptly stiff and strong. So slender are the tips of the first and second spines that 

it is difficult to detect them where they terminate in the membrane. The first and 

second spines are about equal, and are somewhat longer than any of the spines in 
(25) January 8, 1904. 
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the posterior portion of the fin. The third spine is shortened, but still is longer than 
the fourth. The dorsal formula is III, XX VI-+1. In ten specimens examined, the 

anal fin contained constantly 2 spines and 20 rays, the last two rays being distinct, 
but closely approximated at the base. 

The lateral line traverses 38 to 40 scales, including the scale which overlies 
the base of the caudal fin and is sometimes without tube. The arched portion of the 
lateral line contains 18 to 20 scales, the straight portion 19 to 21. The scales con- 
stituting the upper portion of the arch are slightly enlarged, and are perforated on 
the anterior two-fifths only by a tube which opens on the under surface of the scale. 

At the summit of the arch, a single series of scales intervenes between the lateral 
line and the base of the dorsal fin. At the beginning of the straight portion of the 
lateral line, it is separated by five horizontal rows from the base of the dorsal, and 

by five rows from the base of the anal. 
The second dorsal fin is marked by seven dark bars, which are continued 

more or less definitely upon the back and sides, where every alternate band is more 
distinct, the fainter ones being often with difficulty distinguished. On the middle of 

sides, the bands are variously confluent and irregular. The dorsal ocellus occupies 
the next to the last dorsal bar; and is rarely accompanied by a second smaller ocellus 
developed in the last dorsal bar (in two out of eighty specimens). No small ocel- 
lated spots are present on the dorsal fin in advance of the main ocellus. The anterior 
dorsal fin is without ocellus, and is variously blotched with dusky; the first spine is 

light, with four narrow cross-bars in the female, plain in the male. The dorsal 
ocellus is found between the twentieth and twenty-second spines of the second 
dorsal, occasionally encroaching on the membrane between nineteenth and twen- 
tieth spines. The anal shows six or seven oblique dark bars, or is more frequently 
uniform blackish, with a white margin. The caudal, pectorals and ventrals are 
finely cross-barred in females, plain in males. In females, the lips, mandibles, 
and lower portion of cheeks and opercles are barred or freckled, these regions plain 

in the males. The opercle has a dark blotch; a dark shade is usually present below 
the eye. A dark blotch occupies the basal portion of some of the pectoral rays, this 

more specialized on the lower rays in females. 
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Measurements in Hundredths of Length without Caudal. 

3 é g g 

Menge theirs sss seensee es cence 67 52 67 50 

Bene thiot head crs. cz se. esse cess coestee: 30 31 31 29 

Eensthyol SNOUts 6.026 vos ss.vosdgnenesueses 8 8 8 7 

enpthtoremaxillary ss... c0cesscers-ocseere ee 16 16 134 124 

iameter Ofgorbitaccsses es seer co santos 6 > | © 6 

nferorbitalawidthieecscsemnseeesta eects 4 4 33 3 

Greatestidepthy ean n snk eon oe 24 23 25 24 

Depth of caudal peduncle ................. 9 8 8 8} 

Length of first dorsal spine............... gt 10 124 II 

Length of second dorsal spine............ II 114 13 tI 

Length of third dorsal spine .............. 7 ii 9 74 

Length of fourth dorsal spine ............ 6 63 

Length of twenty-sixth dorsal spine..... 94 9 II 10 

Length of first anal spine.................. 63 64 74 7 

Length of second anal spine.............. 8 8 93 84 

Length of longest anal ray................. 12 15 153 134 

Lreraveqilal (Oi (CEAUTCEN Wai wccsm douoaoeodoan oand0c 23 23 24 22 

eer Olwentrallifinmynreeseteeeeeeoeteece 19 Zi || Be 20 

Rene throtspectoralutinemessess: eres sesee 24 24 || 24 24 

337. Hypsoblennius piersoni sp. nov. 

Puiate XXXII, Fre. 60. 

Resembling 17. gentilis and H/. gilbert’, but with shorter spinous dorsal and much longer soft 

dorsal and anal. 

Headisedepthys.) Dr xoy25; eal 2a Pros Win Degen 

The form is elongate, with very bluntly rounded snout, the mouth subinferior, as in the other 

species mentioned. There is a slender nasal tentacle, longer than in its nearest relatives. The orbital 

tentacle is as long as diameter of eye; above a short basal stalk, it is finely dissected to form five or six 

slender filaments, one or more of which may be branched. The, mouth is very small, largely trans- 
verse, reaching posteriorly to a vertical midway between front and middle of pupil. No posterior 

canines. Gill-opening extending below to opposite lower edge of pectoral base; from this point, 

the margin of the branchiostegal membrane can be traced across the throat, but it is nowhere free. 

*In six specimens of H, gilberti from San Diego, the fin-formula stands: 

Dorsal XI, 17 XIE, 18" | XI, 18!) XT 19)” KT, 19) | TT, 19 

Anal ‘II, 18 II, 19 Il, 19 Il, 19 u, 19 I, 20 
In one specimen of H. gentilis from San Diego, we find D, XII, 16; A. II, 18. 
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The lateral line is conspicuously developed in its anterior part only, for a distance equaling the 

length of the head. 

The dorsal spines are very slender, and increase regularly in length posteriorly, there being 

no notch between spinous and soft dorsals. It differs in this respect from related species, there being 

a distinct though not conspicuous notch in A. gentelis and H. gilberti. 

The color is very light olivaceous, with black blotches and markings following the same pat- 

tern seen in HZ. gz/bert2. Along the back is a series of six quadrate blotches, below each of which is a 

similar smaller blotch, those anteriorly separated by a light streak corresponding in position to the 

lateral line. Below the middle of sides is a series of dark spots arranged in seven pairs, those of the 

anterior pairs developed as short vertical streaks. A few scattered smaller spots on head and sides of 

body. There is a narrow V-shaped bar on occiput, a broad bar downward from eye to angle of 

mouth, and a faint V-shaped mark on gular region. A conspicuous oval black blotch on front of 

spinous dorsal. The fin is translucent with dusky markings not in definite pattern. A conspicuous 

black point at the base of each anal ray. The anal is translucent, with a dusky lengthwise streak along 

the base of the distal third of the fin. Pectorals and ventrals translucent, with some dusky markings. 

Named for Mr. C. J. Pierson, a member of the Panama Expedition, to whose 

untiring industry much of its suecess was due. 

Measurements in Hundredths of Length without Caudal. 

Length in mm. to base of caudal......... B2 

1 e206 epee ane gee ac eRAGBAA RA Oras a tach oocednsott 25 

AS) 010] ee RACHA er Amanat men anneean.ccoosdaoiicn 7 

1 (ore eee SC cot nte acon sodas soboododun ae 7+ 

Gapeoliemouthieee-- peer cere etre reece 7 

Interonbital swidthipe sees eee eee 24 

eng thvotiorbital filamentsess-sseeeeeeee 8 

Depth oni bodyeeceeessaseosestease heer 20 

Depth of caudal peduncle.................. 8 

Mengthvotrdorsallbaseens-sese- seer eter 80 

engthiot anal basemere-seasmee sa nee ese 53 

Bengthiotipectoralssaess-tessrecreteeretee 22 

Wenethiotnventralstsseeeseeeeste sree aes 15 

Renothyottcaucdallueneereaseeeeeeeececene 15 

338. Hypsoblennius striatus (Steindachner). 

Abundant in the tide-pools of the Panama reef. 
The following details may be added to the original account given by Stein- 

dachner (1877, p. 15, Pl. VIII, fig. 4): 

The free tips of the rays and spines of the dorsal fin are white, the color less 
intense than that on anal margin. The edge of the membrane between the spines 
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and between the anterior dorsal rays is black, contrasting sharply with the white- 

tipped spines and rays. A well-defined elliptical spot of jet-black occupies the mem- 

brane between the first and second dorsal spines; it is nearly as large as the eye, and 

is margined with a whitish ring. The blackish blotch, mentioned by Steindachner, 

between third and fifth dorsal spines is diffuse and ill-defined, and sometimes 
extends beyond the limits assigned. There is a black spot at the base of each anal 
ray. The ventrals have the basal portion dusky, the distal third or half of each ray 

white. The supraorbital tentacle is crossed with red and whitish bars. 
The usual fin-formula is dorsal XII, 16; anal 20: occasionally dorsal XII, 15; 

anal 19. The dorsal spines are constantly twelve, and the dorsal rays never as numer- 
ous as seventeen. Steindachner’s type, described with seventeen dorsal rays, is figured 
with sixteen rays. The pectoral fin contains constantly fourteen rays, as figured, not 
fifteen, as stated in the description. The ventrals are described with one spine and 
two rays. They have constantly one spine and three rays. The spine is short but 

strong, and the inner ray is usually hidden in the integument enveloping the second 

ray, but is sometimes distinguishable externally. The ventral fins have been examined 

by us in H. gilberti, scrutator, punctatus and gentilis, and are found to contain con- 

stantly one spine and three rays. 
The interorbital space is rather deeply grooved. The anterior nostril is in a 

short tube, the posterior rim provided with a cirrus. The long supraorbital tentacles 

are unfortunately omitted in Steindachner’s drawing. The length of the gill-slit 

equals the distance from the tip of the snout to the front of the pupil, scarcely extend- 

ing below to the level of lower base of pectorals. 

A short lateral line extends to or into the second dark cross-band behind the 

head, its posterior portion more or less broken up into detached fragments. It gives 

off a few short and irregular branches above and below, each ending in an open pore. 

We have examined the mandibular teeth in twenty specimens without finding 

a posterior canine, such as was reported by Steindachner in one of his typical 

examples. 

339. Hypsoblennius brevipinnis ((inther). 

The species is apparently rare, as but one young specimen was obtained. 

Homesthes (Gilbert. 

Homesthes GILBERT (JORDAN & EVvERMANN, 1898, p. 2394) (caulopus). 

Differing from Hypsoblennius chiefly in the presence of four articulated ventral 

rays instead of three as is usual in Blenniinw. We have examined the ventrals of 

Hypsoblennius striatus, punctatus, ionthas, gentilis, and gilberti, and have found them 

to consist constantly of one short strong spine and three simple articulated rays. In 

Homesthes caulopus there is one strong short spine and four well-developed simple 

jointed rays. 
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340. Homesthes caulopus Gilbert. 

Puate XXXII, Fic. 61. 

Homesthes caulopus GILBERT, 7. ¢., Pp. 2394. 

Head 3% in length; depth at base of ventrals 4, at middle of abdomen 33; least depth of 

caudal peduncle 3 in length of head; snout 4; eye 4 to 44; longest dorsal spine 22; last dorsal spine 

34; longest (tenth) dorsal ray 2; longest (fifteenth) anal ray 24; ventrals 1%; longest pectoral ray 12 

caudal 13. Dorsal XII, 15 or 16; anal II, 17; pectorals 14; ventrals I, 4. 

Robust, moderately compressed, with wide heavy head and short bluntly rounded snout, the 

anterior profile of which is nearly vertical. In shape and general appearance much resembling Aypso- 

blennius gilberti. Mouth very wide, horizontal, short, the maxillaries reaching vertical from hinder 

edge of pupil, 3 to 34 in head. Teeth as usual in this group, the posterior not enlarged or canine- 

like. Nostrils with slightly elevated margins, scarcely tubular, the hinder edge of anterior nostril 

produced into a conspicuous laciniate flap, about two-thirds as long as the diameter of orbit. A similar 

but larger orbital cirrus, divided nearly to the base into six or eight slender filaments. Interorbital 

space deeply grooved, without median ridge, opening posteriorly into the deep transverse groove 

which separates the orbital region from the somewhat swollen occiput, its width 14 eye. The mucous 

canals of head give off transverse branches which open by numerous pores, which thickly beset the 

snout, subocular region, top of head, preopercle, and upper portion of opercle. Width of gill-slit 

equaling or slightly exceeding one-half length of head, confined to area above lower base of pectorals. 

First dorsal spine over margin of preopercle; spinous dorsal low, of nearly uniform height, 

much lower than second dorsal, the spines rather strong at base, with weak reflexed tips; membrane of 

last dorsal ray joined to extreme base of rudimentary caudal rays. Anal low, rising slightly poste- 

riorly, leaving a short free interval between its last ray and the caudal. 
Lateral line strongly developed anteriorly for a distance equaling length of head; from that 

point it is only faintly visible, declining abruptly to middle of sides, along which it may be traced to 

base of caudal; the anterior portion gives off numerous pairs of short transverse lines, each of which 

ends in a pore; no pores or lines are visible posteriorly. 

Blackish, without sharp markings, the sides with irregular light blotches, some of which are 

subcircular in outline and contain one or more black central specks; the light markings near the back 

are elongate and vertically placed, faintly outlining dark bars of the ground color; lower parts lighter. 

A vertical black blotch on cheek behind eye; no distinct bars on head; tentacles whitish. Fins all 

blackish; the anal, the ventrals, the lower caudal and pectoral rays deeper black; anal and caudal 

margined with white, some of the dorsal rays narrowly tipped with white. 

Two specimens, 102 and 115 mm. long, from Panama Bay. 

to 12; 

341. Scartichthys rubropunctatus (Cuvier & Valenciennes). 

Recorded once from Panama (Jordan & Gilbert, 1882 n, p. 628). 

342. Rupiscartes atlanticus (Cuvier & Valenciennes). 

There is no Panama record for this species, which is known, however, from 

the Mexican coast to Guayaquil (Boulenger, 1898-9, Vol. XIV, p. 8). 

343. Emblemaria nivipes Jordan & Gilbert. 

The type from Pearl Islands, Panama Bay; not seen by us. 
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Family CERDALID®. 

344. Microdesmus dipus (iinther. 

Not seen by us. In addition to the type, this species is known only from a 

specimen recorded by Lockington (1881, p. 114), from La Paz, L. C. 
Dr. G. A. Boulenger has kindly re-examined for us the type of the species, 

and writes: ‘There are four ventral rays. ‘The fifteen anterior dorsal rays are 

simple and inarticulate; further back they gradually become branched and articulate, 

and are distinctly so from the eighteenth. The anal rays are all articulate and 
branched.” 

345. Microdesmus retropinnis Jordan & (Gilbert. 

Puate XXXI, Fic. 59. 

Seven specimens were obtained in rock-pools on the Panama reef. 

The genus Microdesmus—with the two species JZ. dipus and JZ. retropinnis — 
has been described as having the ventrals reduced each to a single ray. Our 

material has shown, however, that in J/. retropinnis a serious error was committed, for 

each ventral fin consists of a short slender spine and three slender unbranched rays, 
the inner of which is the longest. Through the great kindness of Dr. G. A. 
Boulenger, who has examined for us the type of J/. dipus, we learn that that species 
also has ‘four ventral rays”? (undoubtedly one spine and three rays). 

In MV. retropinnis, the dorsal fin contains 15 slender spines and 382 to 34 rays. 
Each of the rays is definitely articulated, and the majority of them are many times 
forked. The anal rays are all articulate and all but the first one forked. 

We are informed by Dr. Boulenger that in J/. dipus also the fifteen anterior 

dorsal rays are simple and inarticulate, while further back they gradually become 

branched and articulate, being distinctly so from the eighteenth back. In this species 

the anal rays are all articulate and branched. 

In one specimen of VW. retropinnis, we enumerate 58 vertebre in addition to 

the hypural element. The latter is assisted by one spine in forming the basis for 

attachment of the caudal fin. 
In six specimens the fins count as follows: 

The seales are circular in outline, attached by their entire margin, and are 

non-imbricate. On the head and the anterior part of the body, they are closely 

crowded and are arranged in definite rows. Toward the tail, they are more widely 

spaced, and on the abdomen they are partially or wholly embedded and difficult to 

detect. They cover the entire head, including snout and branchiostegal membranes. 

The margin of the upper jaw is formed by the premaxillaries, the broad max- 
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illary lying behind it. The teeth are strong and conic, with rather acute tips; those in 
the mandible are in two rows anteriorly which narrow to a single series laterally; those 

in upper jaw apparently in a single series. 

346. Cerdale ionthas Jordan & Gilbert. 

PLATE XXXI, Fie. 58. 

Eighteen specimens were secured on the Panama reef. The genus Cerdale 

was described as differing from Microdesmus in having two rays in the ventral fin, 

but this was due to an error in observation. As in JMJicrodesmus, the ventral fin 

contains one spine and three rays. The two genera seem to differ only in the 
much shorter body and fewer vertebree in Cerdale. The vertebre are 204-23 in 

number in addition to the hypural element. One hzemal spine assists the hypural in 

supporting the caudal fin. 

The dorsal fin contains 12 slender spines and 30 to 32 branched articulate 
rays. The anal contains 27 to 29 branched rays (by error given 36 to 38 rays, 
instead of 26 to 28, in the original description and subsequently). 

Following are the fin-counts in twelve specimens: 

| 

Dorsalls. :vasseuthesdestonseceeets tececer ee 44 | 44 | 44 | 44 | 44 | 44 | 43 | 43 | 43 | 43 | 43 , 42 

Anal hae) [ats || Ae} |] Bis || BEE || 28) |"28) 928) |"27ale7aleeo 

The pectoral fin contains fourteen rays. 
The post-temporal is forked, and rather firmly joined to the skull. The supra- 

clavicle is apparently absent. he actinosts are thin, flat, and very large, the three 

uppermost joining the hypercoracoid, the lower one joining the hypocoracoid. The 

opercular bones are all present. 
The front of the mouth is formed by the premaxillaries only. The maxillaries 

are slender and much curved. The teeth are small and conic in both Jaws, uniserial 

in the premaxillaries, biserial in front of mandible becoming uniserial laterally. No 

teeth on vomer or palatines. 
ia : : Che branchiostegal rays are five in number. 
The restricted gill-openings can scarcely suffice to distinguish a family Cerda- 

lidee from the Blenniidee. 

Family OPHIDIID. 

347. Lepophidium prorates (Jordan & Bollman). 

Known only from type and eco-types taken in Panama Bay. 

348. Otophidium indefatigabile Jordan & Bollmann. 

Recorded from Albatross Station 2797, Panama Bay, 33 fathoms (Gilbert, 

1890 b, p. 455). 
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Family FIERASFERID/. 

349. Fierasfer dubius Puinum. 

A single specimen, 58 mm. long, was taken in a tide-pool at Panama. We 

think it better to use the name dubius rather than affinis (Giinther) for this species. 
The type locality for dubius is the Pearl Islands, near Panama; while the locality of 
affinis is unknown, and the deseription inadequate. In our very small specimen, 

the head is one-eighth the length, the dorsal begins a head’s length behind the occiput, 
the pectoral equals the maxillary and is half as long as the head. The outer mandi- 
bular teeth, and the teeth on front of vomer are slightly enlarged. 

3 

Family BROTULID 2. 

350. Ogilbia ventralis (ill). 

Not rare in tide-pools on the Panama reef. Heretofore known only from 

Mazatlan and Cape San Lucas. : 
The tip of the snout and the terminal portion of mandible are furnished with 

sharply elevated curving sensory ridges. 

Family BREGMACEROTID 2. 

351. Bregmaceros macclellandi Thompson. 

Dredged by the Albatross in Panama Bay, Station 2804, 47 fathoms; these 

are the types of B. bathymaster, Jordan and Bollman, 1889, p. 173 (see Jordan and 

Evermann, 1898 0, p. 2526). 

Family PLEURONECTID. 

352. Hippoglossina bollmani Gilbert. 

The types only known, from Albatross Stations 2804 and 2805, Panama Bay, 

47 and 514 fathoms. 

353. Paralichthys woolmanni Jordan & Williams. 

The type of this species was collected by the Albatross, in 1888, at Panama, 

and was first listed by Jordan and Bollman (1889, p. 182) as P. adspersus Steindach- 

ner. Later, when made the type of a new species, it was erroneously credited to the 

Galapagos Islands. The species is abundant at Panama, where we obtained numer- 

ous specimens, and is known to range as far north as the Gulf of California (Mazat- 

lan, Guaymas, La Paz). Specimens from Mazatlan and La Paz have been distin- 

guished under the name P. sinalow Jordan and Abbott (see Jordan & Evermann, 

1898, p. 2872), but seem to differ in no respect from P. woolmanmi. 

In ten specimens from Panama, the fin-rays and gill-rakers are as follows: 

| CARS ee vane amaatioc necbaceec 7O 7O 7O 72 73 738 t| 74 | 75 75 76 

NTT es Beep crer aa aeie CREE 52 53 54 58 GS || a | By NW GR 58 58 

(PANE A ETS 2 cee o. sressese nes | 12 | 14 | 14 13 14 | 13 | 14 | 4 13 13 

(26) January 14, 1904, 
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In nine specimens from Mazatlan (including the type of P. sinalow), the gill- 
rakers on horizontal limb of arch are constantly thirteen or fourteen in number, and 
the fin rays as follows: 

The longest gill-raker in P. woolmanni is two-fifths to one-third as long as the 
diameter of the eye; on the vertical limb of the arch 4 or 5 are usually present, 1 or 
2 of which may be immovable and rudimentary. 

In the northern portion of its range, P. woolmanni is accompanied by the closely 
related P. wstuarius, which differs in its more elongate form, the longer, more numerous 

gill-rakers, the more numerous fin-rays, and the lighter, more nearly uniform coloration; 

a row of distinct small white spots follows the contour of the body, near the base of 
the vertical fins. P. magdalene Abbott (Jordan & Evermann, 1898, p- 2871), is a 

synonym of P. wstwarius. We have compared the types of the two species. 

Measurements in Hundredths of Length without Caudal. 

Locality isis ste soe occ eee ee eee eee eee Panama ere 

otalvlenothminimim: sess eee eee 272 270 260 

Length to base of caudal in mm......... 219 | 219 208 

Head (without opercular membrane)... || 284 29h | 304 

Snout (to upper eye))...2.5-s2. sss eeeseeee 64 6+ 7 

Masallary: «2: sasc oiatacnich a eee eee 14 14+ 15 

| Ojojersi nian fontum saps cenee soncecucsosoobouconnde 5 Sar 53 

Interorbital width (total)..................- 24 24 25 

Greatestidepthisnes eee eee 45 46} 474 

Depth of caudal peduncle.................. 12 12+ 12} 

ongestigillEralcer. ssere-emeeesee sence eee | 24 23 24 

eng thiotcaudallees. nse eee | 24 234 | 24 

engthyofsventrallyn.scees eee cere 84 9 83 

Lengthiofspectoralliye earn eseanse eee 14 144 14 

Longestidorsaltraye....- tse eeeereeeeetee 13 13 124 

Longest ‘analirayee.ss.-6 a eee eee eee 13 13 12 

Chord of arch of lateral line .............. |l-...0.+:- 154 15 
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354. Ancylopsetta dendritica Gilbert. 

PLATE XXXIII, Fie. 62. 

Hippoglossina sabanensis BOULENGER, 1899, p. 4. 

Infrequent; five specimens obtained. 

In this species the tubes of the lateral line are profusely branched in adults, 

but the structure does not differ from that found in other flounders with branched 
tubes. Weare unable, therefore, to recognize the genus Ramularia Jordan and Ever- 
mann (1898, p. 2633) based on this character. The species is closely related to 
A. quadrocellata Gill, from which it differs most strikingly in having the anterior 
dorsal rays not produced. This also we consider of less than generic importance. 

Our specimens are smaller than the type. The depth is 1} in the length. 
The interorbital width is about half the diameter of the upper eye. The length of 

the maxillary is contained 2? to 23 times in the length of the head. The color is 

blackish brown, becoming black on distal portion of vertical fins, which are narrowly 

margined with white. The fins are similarly colored on the blind side; the head and 

body of the blind side are also more or less washed with dark brown, especially around 

the margins. The ocellated spots are arranged as in A. quadrocellata, but the one 

above-the arch of the lateral line is wanting. The central light spot is yellow in life. 

In five specimens, the fin-rays are as follows: 

This is the species described by Boulenger (1899, p. 4) from Rio Sabana, 

under the name Hippoglossina sabanensis. 

355. Platophrys constellatus Jordan. 

Taken by the Albatross in Panama Bay, at Stations 2795, 2796, 2797, at a 

depth of 33 fathoms (Jordan & Bollman, 1889, p. 183). 

356. Engyophrys sancti-laurentii Jordan & Bollmann. 

Panama Bay, Stations 2795 and 2805, depths 33 and 51} fathoms; recorded 

by Garman (1899, p. 222). 

357. Syacium latifrons (Jordan & Gilbert). 

Known only from the types, which were taken at Panama. 

358. Syacium ovale ((iinther). 

But few seen; nine specimens obtained. None of these show any tendency 

to increased width of interorbital space. 
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359. Cyclopsetta querna (Jordan & Bollman). 

Abundant. In adult specimens, 255 mm. long, the colored side is uniform 
dusky brown on head, body and fins, the fins without dusky blotches. 

The tubes of the lateral line are profusely branched above and below. An 

intricate network of branching tubes covers the preopercle and the postocular region 
of the head. The upper eye is distant from profile a distance less than diameter of 

pupil. The interorbital width in adults equals half the diameter of the eye. 

360. Azevia panamensis (Steindachner). 

Infrequent; but four specimens secured. 

The scales on the colored side of the body are strongly ctenoid, those of the 
uncolored side perfectly smooth. 

361. Citharichthys platophrys (Gilbert. 

Known from the type only; Albatross Station 2799, Panama Bay, 295 

fathoms. 

362. Citharichthys gilberti Jenkins & Evermann. 

Abundant; differing from C. spilopterus in the longer* gill-rakers, which are 
also more numerous, in the slightly larger scales, and the slightly larger eye. In 
our specimens, the lateral line traverses 40 to 43 scales. In nine specimens of 
C’. spilopterus from Havana, there are 45 to 47 scales in the lateral line. Our 

specimens of gi/berti have thirteen or fourteen gill-rakers on horizontal limb of outer 
arch. Havana specimens of spilopterus have constantly eleven gill-rakers. 

303. Etropus crossotus Jordan & Gilbert. 

3ut few seen by us. 

Family SOLEID. 

304. Achirus klunzingeri (Steindachner). 

Common in Panama Bay. 
Resembling A. mazatlanus, but differing in the smaller scales, the smaller eye 

and wider interorbital space, the larger mouth, the increased number of fin-rays, the 
finer, more numerous cilia (in specimens of equal size), and the more elongate form. 

The color is almost uniform brown on body and fins; in lighter specimens only 

are the vertical fins faintly mottled or blotched with dusky. Ten to twelve faint 
dark hair-lines cross the body, often to be made out with extreme difficulty. Young 
specimens show numerous patches of fine black cilia on head and body, the larger 

patches arranged in two series nearly midway between the lateral line and the bases 

* By error, Jordan and Eyermann (1898, p. 2686) state that the gill-rakers in this species are shorter than in C. spilopterus. 
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of dorsal and anal fins respectively. In older specimens, the cilia are less numerous, 

and usually disappear entirely in adults. 
As in A. mazatlanus, the lower two-thirds of the opercle, as well as the sub- 

opercle and the preopercle on the blind side are naked; in A. klunzingeri, the scales 

on cheeks and upper part of opercles are non-imbricate and frequently smooth, 

especially in specimens of large size. 
The eyes are small and distant, the interocular space usually wider than the 

diameter of the eye. The pectoral varies widely in length and in the number of 
rays, seven specimens showing respectively 5, 5, 4, 4, 4, 3 and 2 pectoral rays. In 
five specimens there are 71 to 76 oblique rows of scales running downward and 
backward to the lateral line. In five specimens of A. mazatlanus, there are 54 to 61 

oblique rows. In three specimens of A. k/unzingeri, there are 62 to 64 dorsal rays, 
46 to 49 anal rays; in four specimens of A. mazatlanus, 52 to 55 dorsal rays, 40 to 43 

anal rays. 

Measurements in Hundredths of Length without Caudal. 

Length to base of caudal in mm..................... | 160 

Flea dls eyate ce S rw ree geass ce eeruaeee cose sce EOE: 27 

SDOU bares sche ae ae sesiaisb eet steers cede eae siesageserece ace 8 

IMietxi Waryi: secur tepter coer Se cece aactie reese ns ieee Ore 10} 

PEGs tet othr con uae tee spas degceetecie Cestsantmars sede: 22 

Interonbitalwidthees.ccy.3 se csrs sc Caeeee eee 24 

ID Jeo N. sagnemancobace Seas Sat claiswncaa hese sages Seeeaete 64 

Depth or caudalipedunclese-n--eseesese eens 20 

Wenetogoticaticalttinteesenns eee eee ecce eee eereee 30 

enethyotspectoral pence eaeaeeseccae tee ere 4 

ongest!dorsalitrayenans eccee cance sea e ona 144 

Wongest analitay: 2. decusecreescsesscuece tease eee ee 15 

305. Achirus fonsecensis (Ginther). 

Solea fonsecensis GUNTHER, 1862, p. 475 (Gulf of Fonseca). 

Solea fischeri STEINDACHNER, 1879 ¢, p. 13, Pl. Il, fig. 8 (Rio Mamoni, near Panama). 

Solea panamensis STEINDACHNER, 1877, p. 10, Pl. I] (Panama). 

This species is abundant in the Bay of Panama and appears frequently in the 
market. It has not been recorded south of this point, but extends to the northward 

as far as Mazatlan. 
The pectoral fin is greatly reduced, containing usually two short divergent 

rays, which fail to equal the diameter of the orbit. In one of our specimens three 
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rays are present, four specimens have but a single ray each, while two specimens are 
without any trace of a pectoral fin. A. fischeri, based on a young specimen with one 
pectoral ray, and S. panamensis, based on an adult specimen without pectoral, are 
duplicated by our material, and are to be considered as synonyms of A. fonsecensis. 
The best description and figure are given by Steindachner under the name of 
S. panamensis. The figure should be reversed. 

The scales along the lateral line are 60 to 65 in number, not about 85, as 

stated by Giinther. In ten specimens, the fin-rays run as follows: 

| 
Dorsal yea ces ee 61 61 61 60 60 60 59 58 57 57 

Je MHF le ep deciod cucosnderaceeas 45 45 42 45 45 44 44 44 43 43 

Measurements tn Hundredths of Length without Caudal. 

Wengthiwithout caudallintmmiey-- pe reee eee 150 158 

LG KX eee penten cra ok aetcodd i eacencada seocdatscaGcdl to 274 27 

22) #(0) 1 | SRS Sua eRe cago potl co smbencaotacebisdo Sc ddahdcein 9 84 

Miarxallarythceh wcnsoheneenen Ge oetech tare arenes oe 10} fe) 

| D3 ree Sere aeerod fe ccooce mn cect aeocstcosdduna tin 3 23 

Interorbitalliwidthieesreeeesee ee neee tence eseee eee 3 24 

De pth .ccccastacesdseia coast ee ee eee eee 61 70 

Depthyotcaudalpeduncleeeeeee--eeaeacee secretes 20 18} 

enothrot: caudal tint e-aeeeaare eee aceteeeee ee 29 264 

Mengthiok pectoral tines ee seeseeeeneseee eee 24 3 

longest dorsal ray ssceare cece secereneie menos bees 144 134 

Vongestianal way zee- escent ensesees peeeenee esas 15 134 

306. Achirus scutum (Gimnther), 

Known only from: Panama and the Gulf of Fonseca; not recognized until 
now since the original description. We found the species abundant at Panama, 
securing about thirty specimens, the largest 18 em. long. 

The species is strikingly marked with numerous narrow gray bars on a dark 
brown background, the bars varying in number from thirteen to twenty, often pursu- 
ing a wavy course and forking or coalescing with adjacent bars in a most irregular 
and intricate way. In some specimens, the irregularities are few in number. The 
dorsal and anal are marked like the body, but the caudal is much lighter, crossed 

by about four irregular dark bars which often break up into series of roundish spots. 
The pectoral is usually shorter than the eye and contains three rays, of which 

the middle is the longest. In twenty-five specimens, eight were found with two rays, 

and three with four rays. In five specimens, the fin-rays are as follows: 
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Morsaler sac nee | 56 55 54 54 53 

In the original description, the anal fin is said to have 48 rays, but there must 

have been included by inadvertence the five rays of the right ventral fin, which is 

continuous with the anal fin. There are 70 to 80 oblique rows of scales running 
downwards and backwards above the lateral line. The blind side of the head in 

advance of the preopercle, and the anterior rays of the dorsal and anal fins are 

fringed with rows and clusters of filaments. These are not so long or so numerous 
as in A. fonsecensis. 

Measurements in Hundredths of Length without Caudal 

Length to base of caudal in mm............ 139 125 

ensthvotebeadeaenssee eeree eee aeeases 284 28 

engthy ofisnoutstensccas ree caaceees cues nec 9 84 

esothvotemaxil lanyeseeeesesceeeetecesecers | 10 io 

IDIETENAIS? GW QSs50000 ndvose aonvoooae ofcooa cokes 4 4 

Interorhitall widthiees seat ans-eeee ease 24 Se 

Greatestzdepthyee esses tee tee ees seers 76 75 

Depthrot caudal peduncleeeasreeeeee tere | 204 20 

Bengtbromcancallitinieeresasta rete eer Bit 314 

Bengthy ofspectoralitmesrecsees eae: Whee 3h 

Wongestid orsalarayeneae- senescence tenes | 154 17 

Longestjanalurayy.p ete se scentuaestaaencunour 16 17 

307. Symphurus atramentatus Jordan & Bollman. 

Known from specimens dredged by the Albatross in Panama Bay at Sta- 

tions 2795, 2797 and 2805, depths 33 to 514 fathoms; recorded by Garman (1899, 

p- 229). 

368. Symphurus elongatus ((iinther). 

Occasional in the Panama market, reaching a large size, the largest specimen 

seen by us being 255 mm. long. In adults, the depth is contained 31 to 32 in the 
length, thus much greater than has been ascribed to the species. 
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Measurements in Hundredths of Length without Caudal. 

Length without caudal in mm. .....................0e00e 225 233 189 170 137 

| Co (0 nee ARR BR eeRPEB ENC na senacmonaosneascroeudacd cocaccarnac 19 21 20 20} 20 

ID Yejold ele caucus dyur ane: ubkcoction canscaane ooocateas snosencencoduud 28 274 29 28 244 

Maxillary ic: sac5.ha-Bt cosas cp ssae nates to deer eres 5 54 54 53 5 

STo OWI EKO ONE OVS bangevood.asan cH oadegadoxeancocucesunane 5 5 5 43 33 

Vengthiot lower eyen.«.a-e--scseseaeeerie eee eee eee | iz | 2 13 2 14 

Lengthyof ventralee. cae ee-cc secre ecase renee eeeeaee | 6 5t 6 6 6 

Mongest dorsalitrayats..ccs eee a pet eee eae eeeee eect 7 7 7 7k 7 

Longest:anal ray... cccca: see oe os see Soe seepeeerecse seers 7 7 7 74 73 

length: of caudall fin. 25 :e-eeeees eco ese eae eee 8 8 8 10 ro} 

Height of gillZopeming ese sseeeeeeee eee eee ere 7 64 64 7 64 

S Call eS 12.250 Sasaeseatqenn FOR ene DoE Oe eect Oe 96 99 93 95 95 

| DYoy gcr-l es geen oe oeso eG. doaad ant acmpupociccaadseadar nce 106 110 108 107 104 

Attiall TayS.s..ccdacenesa tose sove s aseeace mene ces see seen ee | 88 92 87 87 89 

369. Symphurus atricaudus (Jordan & Gilbert). 

A specimen of this species has been listed from Panama by Eigenmann (1894, 

». 632). The record is in need of verification. ] 

370. Symphurus leei Jordan & Bollman. 

Recorded from Albatross Stations 2800, 2802, 2805 and 2804, depths 7 to 614 

fathoms. 

371. Lophiomus caulinaris Garman. 

Described by Garman (1899, p. 79) from Albatross Stations 3387 and 3391, 

off Panama, in depths of 127 and 153 fathoms. It had been previously recorded by 
Gilbert (1890 6, p. 454) as ZL. setigerus, from Station 2805, Panama Bay, 51} 

fathoms. 

372. Antennarius strigatus (ill. 

Not seen by us. 

373. Antennarius sanguineus (ill. 

Not seen by us. 

374. Zalieutes elater (Jordan & Gilbert). 

Recorded from Stations 2794 and 2795, depths 62 and 33 fathoms (Gilbert, 

1890 b, p. 455); and from Panama (Jordan & Bollman, 1889, p. 183). 



GENERAL REMARKS ON DISTRIBUTION. 

The ichthyological province to which Panama belongs extends to the north- 
ward as far as the Gulf of California and Magdalena Bay. Of the 374 species recorded 
from Panama, 204 are now known to occur in the Gulf of California, and further 

exploration will certainly increase this list. The two regions differ principally in the 
greater development at Panama of Siluroids and Scizenoids, the majority of which fail 
to reach the northern limits of the province. 

To the south of Panama, the faunal relations are as yet poorly defined. The 
coast of Ecuador is known to us principally from Boulenger’s (1898-9) brief account 

of a collection from the Bay of Santa Helena, near Guayaquil. The marine species 
there listed belong almost exclusively to the Panama fauna, and include many char- 

acteristic forms. How much farther to the southward these extend their range is 
unknown. The coast of Peru is largely unexplored, but the very incomplete lists 
which we possess indicate an almost total absence of Panama species. When these 
ecasts shall be adequately investigated, there will probably be discovered a rather 
sharp line of demarcation of faunas, corresponding with the interval between the 

areas of the South Equatorial and the Equatorial Counter Currents. 
Much has been written concerning the close parallelism between the fish- 

faunas on opposite sides of the Isthmus of Panama, and the bearing of this upon the 

question of a water-way formerly open between the two oceans. A full bibliography 

of the subject is given by Gregory (1895), together with a résumé of the geological 

and biological evidence for the former existence of such an interoceanic connection, 

and a discussion of the probable date of its occurrence. 

From the biological side, the subject is treated in a most satisfactory way by 

Faxon (1895), with whose views we find ourselves wholly in accord. The ichthy- 

ological evidence is overwhelmingly in favor of the existence of a former open 

communication between the two oceans, which must have become closed at a period 

sufficiently remote from the present to have permitted the specific differentiation of 

a very large majority of the forms inyolved. That this differentiation progressed at 

widely varying rates in different instances becomes at once apparent. A small 

minority of the species remain wholly unchanged, so far as we have been able to 

determine that point. A larger number have become distinguished from their 

representatives of the opposite coast by minute (but not “‘trivial”) differences, 

which are wholly constant. From such “representative forms,” we pass by imper- 

ceptible gradation to species much more widely separated, whose immediate relation 

in the past we cannot confidently affirm. Of identical species, occurring in both 

(27) January 25, 1904. 
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oceans, our Panama list contains 43, as shown on the appended table of distribution. 

To these should be added the following forms, unrecorded as yet from Panama, but 

known from other localities on the Pacific Coast of North America: 

Manta birostris Scomber colias 

Trachurus picturatus Remora albescens 

Trachurus trachurus Mola mola 

Caranx lugubris Diodon hystrix 

Thunnus thynnus Lampris luna 

Germo alalunga 

The total number of identical species which we recognize in the two faunas 

now separated by the Isthmus is therefore 54, as compared with the 71 enumerated 

by Jordan (1885). It is obvious, however, that the striking resemblances between the 

two faunas are shown as well by slightly divergent as by identical species, and the 

evidence in favor of interoceanic connection is not weakened by an increase in one 

list at the expense of the other. All evidence concurs in fixing the date of that 

connection at some time prior to the Pleistocene, probably in the early Miocene. 

When geological data shall be adequate definitely to determine that date, it will give 

us the best known measure of the rate of evolution in fishes. 

Of the 82 families of fishes represented at Panama, all but 5 (Cerdalide, 

Cirrhitidse and Nematistiide) occur also on the Atlantic side of Central America; 

while of the 218 genera of our Panama list, no fewer than 170 are common to both 

oceans. The well-developed families Centropomide and Dactyloscopide are pecu- 
liar to the two tropical faunas now separated by the Isthmus of Panama. 

TABLE OF DISTRIBUTION. 

The following table indicates the distribution of Panama fishes, in so far as 

they have been reported from the Gulf of California, the Galapagos Islands, the 
coasts of Ecuador and Peru, and the Atlantic Ocean. For the Gulf of California, 

we have depended upon Jordan (1895 6), Evermann and Jenkins (1891), and Gill 
(1862). For the Galapagos Islands, we have at hand a manuscript list by Messrs. 
Snodgrass and Heller. Ecuador is known to us principally through the list published 
by Boulenger (1898-9), and Peru through the paper by Abbott (1899). Very few 
characteristically South American forms extend their range northward to Panama; 
and very few species from the Indo-Pacific fauna reach the continental shore-line, 

though a somewhat larger number of the latter find their way to the series of out- 

lying islands (Revillagigedos and Galapagos). 
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Figs. 1, 1a. 

Figs. 2, 2a. 

Figs. 3, 3a. 
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EXPLANATION OF PLATE I. 

Mustelus lunulatus JORDAN & GILBERT. Panama. 
Galeus dorsalis GILL. Panama. 
Carcharias velox GILBERT. Type specimen; Panama. 
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230 CALIFORNIA ACADEMY OF SCI 

° EXPLANATION OF PLATE II. 

Figs. 4, 4a. Carcharias cerdale GILBERT. Type specimen; Panama. : 

Figs. 5, 5a. Carcharias azureus GILBERT & STARKS. Type specimen; Panama. 
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-_ EXPLANATION OF PLATE we 

Fig. 6. Myliobatis asperrimus GILBERT. Type specimen; Panama. 
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234 CALIFORNIA ACADEMY OF SCIENCES 

EXPLANATION OF PLATE IV. 

PAGE 
Fig. 7. Galeichthys xenauchen GILBERT. Type specimen; Panama. 24 
Fig. 8. Galeichthys eigenmanni GILBERT & STARKS. Type specimen; Panama. 21 
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936 CALIFORNIA ACADEMY OF SCIENCES 

EXPLANATION OF PLATE V. 

PAGE 
Fig. 9. Tachysurus steindachneri GILBERT & STARKS. Type specimen; Panama. 29 

Fig. 10. Tachysurus evermanni GILBERT & STARKS. Type specimen; Panama. 32 
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EXPLANATION OF PLATE VI. 

Figs. 11, t1a. Tachysurus emmelane GILBERT. Type specimen; Panama. 
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EXPLANATION OF PLATE VII. 

Fig. 12. Pisoodonophis daspilotus GILBERT. Type specimen; ‘Panama. 
Fig. 13. Murena clepsydra GILBERT. Type specimen; Panama. 
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EXPLANATION OF PLATE VIII. 

Fig. 14. Anchovia rastralis GILBERT & Prerson. Type specimen; Panama. 

Fig. 15. Anchovia spinifera CuvIER & VALENCIENNES. Panama. 
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EXPLANATION OF PLATE IX. 

Fig. 16. Hemirhamphus saltator GILBERT & STARKS. Type specimen; Panama. 
Fig. 17. Atherinella panamensis STEINDACHNER. Panama. 
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Figs. 18, 18a. 

EXPLANATION OF PLATE X. 

Fistularia corneta GILBERT & STARKS. Type specimen; Panama. 
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EXPLANATION OF PLATE XI. 

-Fig. 19. Oligoplites refulgens GILBERT & Starks. Type specimen; Panama. 
Fig. 20. Oligoplites altus GUNTHER. Panama. 
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250 CALIFORNIA ACADEMY OF SCIENCES — a 

EXPLANATION OF PLATE XU. 

Fig. 21. Oligoplites mundus Jorpan & STaRKs. Panama. ‘ 
Fig. 22. Hemicaranx zelotes GILBERT. Type specimen; Panama. 

Fig. 23. Peprilus sayderi GILBERT & STARKS. Type specimen; Panama. 
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EXPLANATION OF PLATE XIII. 

Centropomus ensiferus POEY. Havana. 

Centropomus robalito JORDAN & GILBERT. 
Centropomus armatus GILL. Panama. 

Centropomus unionensis BOCOURT. Panama. 

Panama. 
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254 CALIFORNIA ACADEMY OF SCIENCES 

EXPLANATION OF PLATE XIV. 

Fig. 28. Lobotes pacificus GILBERT. Type specimen; Panama. 
Fig. 29. Lutianus jordant GILBERT. Type specimen; Panama. 
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EXPLANATION OF PLATE XV. 

Fig. 30. Orthopristis brevipinnis STEINDACHNER. Panama. 
Fig. 31. Rhegma thaumasium GILBERT. Type specimen; Panama. — 
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258 CALIFORNIA ACADEMY OF SCIENCES 

- EXPLANATION OF PLATE XVI. 
Ww 7 

a ee ae. 
Fig. 32. Sagenichthys mordax Gitpert & STARKS. Type specimen; Panama. 

_ Fig. 33. Larimus effulgens GILBERT. Type specimen; Panama. ° 4 
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EXPLANATION OF PLATE XVI 

Fig. 34. Larimus acclivis JoRDAN & BrisToL. Panama. © i‘ - -, 

Fig. 35. Odontoscion xanthops GILBERT. Type specimen; Panama. _ 
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262 CALIFORNIA ACADEMY OF SCIENCES — 

EXPLANATION OF PLATE XVIII. — 

Fig. 36. Stellifer illecebrosus GILBERT. Type specimen; Panama. _ 

Fig. 37. Stellifer zestocarus GILBERT. Type specimen; Panama. 
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Fig. 38. Ophioscion simulus GILBERT. Type specimen; Panama. — 
Fig. 39. Ophioscion scierus JORDAN & GILBERT. Panama. 
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EXPLANATION OF PLATE XX. 

oe Figs. 40, 40a. Polyclemus goodet GILBERT. Type specimen; Panama. 

- Fig. 41. Paralonchurus petersi BocourT. Panama. 7 
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268 CALIFORNIA ACADEMY OF SCIENCES 

EXPLANATION OF PLATE XXI. 

Fig. 42. gues viola GILBERT. Type specimen; Panama. 
Fig. 43. Chromis atrilobatus GILL. Panama. 
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270 CALIFORNIA ACADEMY OF SCIENCES 

EXPLANATION OF PLATE XXII. | 

Fig. 44. Pomacentrus gilli GILBERT & STARKS. Type specimen; Panama. ~ 
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EXPLANATION OF PLATE XXIII. 

Fig. 45. Halicheres macgregori GILBERT & STARKS. Type specimen; Panama. 

Fig. 46. Lumycterias punctatissimus GUNTHER. Panama. : 
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EXPLANATION OF PLATE XXIV. 

Hig. 47- Chetodon nigrirostris GILL. Panama. 
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EXPLANATION OF PLATE XXV. 

Fig. 48. Xesurus hopkinsi Gippert & STARKs. Type specimen; Panama. 
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. 
Fig. 49. Balistes verres GILBERT & STARKS. Type specimen; I 
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EXPLANATION OF PLATE XXVII. 
4 

Figs. 50, 50a. Prionolus ruscarius GILBERT & STARKS. Type specimen; Panama. 
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282 CALIFORNIA ACADEMY OF SCIENCES 

EXPLANATION OF PLATE XXVIII. 

Fig. 51. Gobtonellus microdon GILBERT. Panama. 

Fig. 52. Garmannia paradoxa GUNTHER. Panama. 



1
8
°
5
8
 

¥ 
N
O
L
I
M
M
E
H
L
T
-
O
l
o
H
a
 

L
I
I
A
X
X
 

S
L
V
I
G
 

[
S
U
A
V
L
S
 

@ 
J
M
S
 

|
 

A
l
 

W
A
 

13
5 

W
w
o
y
 

T
v
]
 

S
Y
I
d
w
a
y
y
 

:
 

—
—
—
—
—
—
—
—
—
 

? 
: 

- 
i 

* 







i. ee 
Ss) ‘ 

’ — 1 , 

284 CALIFORNIA ACADEMY OF SCIENCES = 
vy 

bs : a 

EXPLANATION OF PLATE XXIX. 

Fig. 53. Lnypnias seminudus GUNTHER. Panama. ; 
Fig. 54. MWZicrogobius miraflorensis GILBERT & STARKS. Type specimen; Panama. 
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286 CALIFORNIA ACADEMY OF SCIENCES : 

EXPLANATION OF PLATE XXX. 

Fig. 55. vermannia panamensis GILBERT & STARKS. Type specimen; Panama. | 
Fig. 56. Porichthys greenei GILBERT & STARKS. Type specimen; Panama. 
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EXPLANATION OF PLATE XXxXI. 

Figs. 57, 57a. Batrachoides boulengert GILBERT & STARKS. Type specimen; Panama 

Fig. 58. Cerdale ionthas JORDAN & GILBERT. Panama. 

Fig. 59. Microdesmus retropinnis JORDAN & GILBERT. Panama. 
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EXPLANATION OF PLATE XXXII. 

Fig. 60. Aypsoblennius piersont GILBERT & STARKS. Type specimen ; Panama. | 

Fig. 61. Homesthes caulopus GILBERT. Type specimen; Panama. : ae 
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EXPLANATION OF PLATE XXXIII. 

Fig. 62. Ancylopsetta dendritica GILBERT. Panama. 
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aratus, Lutianus 103, 213 

archidium, Elattarchus 125, 214 

Archoscion 117 

argenteus, Larimus 123, 124, 214 

argentiventris, Lutianus 103, 212 

argus, Murena 38 

arioides, Bagrus 32, 33 

Arius assimilis 23 

melanopus 29 

seemanni 22 

armata, Bairdiella 126, 214 

armatus, Centropomus 90, 92, 94, 212 

armiger, Alexurus 170, 216 

Arothron erethizon 159 

asperrimus, Myliobatis 5, 19, 207 

aspidurus, Urolophus 16, 17, 207 

assimilis, Arius 23 

asterias, Urolophus 16 

Astroscopus 187 

Atherinella panamensis 59, 210 

Atherinidaw 57 

atlanticus, Rupiscartes 194, 217 

atramentatus, Symphurus 203, 218 

atricaudus, Apogon 89 

Symphurns 204, 218 
atridorsalis, Apogon 89 

atrilobatus, Chromis 139, 140, 215 

atrimanus, Hemicaranx 75, 76, 211 

January 30, 1904, 
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Auchenopterus monophthalmus 189, 217 brevis, Tyntlastes 180, 217 

auctorum, Lobotes 100 Brotulidw 197 

auliscus, Siphostoma 57, 210 Buccone 118 

aureolus, Gerres 114, 115, 213 

auritus, Brachydeuterus 111 CABALLUS, Caranx 78, 211 

averruncus, Kathetostoma 181, 217 cxsius, Anisotremus 107, 213 

axillaris, Brachydeuterus 111 Calamus brachysomus 112, 113, 213 

Azevia panamensis 200, 215 taurinus 112, 113 

azureus, Carcharias 5, 11, 12, 207 calamus, Chrysophrys 112 

californicus, Galeus 7, 9 

BAGRUS ARIOIDES 32, 33 californiensis, Eucinostomus 113, 114, 213 

bahianus, Teuthis 151 callopterus, Cypselurus 55, 210 

Bairdiella 128 capistratus, Balistes 153, 154 

aluta 127 Chetodon 149 

armata 126, 214 Carangidss 70 

chrysoleuca 127, 214 Caranx caballus 78, 211 

ensifera 126, 214 erysos 78 

icistia 126 hippos 77, 211 

balao, Hemirhamphus 53 latus 78, 79 

balearicum, Ophisoma 34 lugubris 206 

Balistes capistratus 153, 154 marginatus 78, 211 

carolinensis 152 medusicola 78, 79 

naufragium 152, 153, 216 vinetus 77, 211 

polylepis 152, 153, 216 Carcharias 9 

verres 5, 153, 154, 216 wthalorus 9, 11, 207 

Balistide 152 azureus 5, 11, 12, 207 

bathymaster, Bregmaceros 197 cerdale 5, 10, 11, 207 

Batrachoides 185 nicaraguensis 12 

boulengeri 5, 181, 182, 217 velox 5, 9, 207 

pacifici 181, 182, 217 Carcharinus cerdale 10 

surinamensis 181, 182, 183 velox 9 

Batrachoidids 181 carolinensis, Balistes 152 

Batrachus surinamensis 182 carolinus, Trachinotus 84 

bayanus, Pomadasis 109, 213 Cathorops 34 

Belone truncata 52 gulosus 33, 208 

birostris, Manta 206 hypophthalmus 33, 208 

birostratus, Prionotus 165 caudimacula, Hemulon 105 

Blenniidw 189, 196 caulinaris, Lophiomus 204, 218 

Blenniine 193 caulopus, Homesthes 5, 193, 194, 217 

bollmani, Hippoglossina 197, 218 Centropomidax 89, 206 

Bollmannia chlamydes, 174, 217 Centropomus 180 

boucardii, Poecilia 51, 210 armatus 90, 92, 94, 212 

boulengeri, Batrachoides 5, 181, 182, 217 ensiferus 92, 94 

boulengeri, Mycteroperca 97, 212 grandoculatus 90 

Brachydeuterus 111 medius 90 

auritus 111 nigrescens 90, 212 

axillaris 111 pedimacula 90, 212 

corvineformis 111 robalito 90, 91, 92, 94, 212 

elongatus 111 undecimalis 89, 212 

leuciscus 109, 213 unionevsis 90, 92, 212 

nitidus 109, 111, 213 viridis 89 

brachysomus, Calamus 112, 113, 213 cephalus, Mugil 59, 210 

branicki, Pomadasis 110, 213 Cerdale 196 

brasiliensis, Hemirhamphus 5%, 54 ionthas 196, 218 

Bregmaceros bathymaster 197 cerdale, Carcharias 5, 10, 11, 207 

macclellandi 197, 218 cerdale, Carcharinus 10 

Bregmacerotids 197 Cerdalidsw 195, 196, 206 

brevimanus, Gerres 115, 213 Cetengraulis 42 

breyipinnis, Hypsoblennius 193, 217 edentulus 47, 48 

Orthopristis 111, 213 engymen 5, 45, 209 
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Cetengraulis mysticetus 47, 48 209 Chenomugil proboscideus 61, 210 
Chextodipterus 148 

faber 147, 148 
zonatus 147, 148, 215 

Chetodon capistratus 149 
humeralis 149, 215 
nigrirostris 148, 215 

Chxtodontids 148 
chalzeus, Orthopristis 110, 213 
Cheilodipterids 8g 
chilensis, Sarda 68, 211 
chlamydes, Bollmannia 174, 217 
Chloroscombrus chrysurus 82 

orqueta 82, 21] 
Chromis atrilobatus 139, 140, 215 

notatus 140 
chrysoleuca, Bairdiella 127, 214 
Chrysophrys calamus 112 
chrysurus, Chloroscombrus 82 
ciliaris, Alectis 80, 211 
cinereum, Xyst#ma 114, 213 
cinereus, Microspathodon 144 
cirratum, Ginglymostoma 5, 207 
Cirrhites rivulatus 139, 215 
Cirrhitide 139, 206 
Citharichthys 4 

gilberti 200, 218 
platophrys 200, 218 
spiloplerus 200 

Citula dorsalis 79, 211 
clarionis, Xesurus 155 
clepsydra, Murwna 5, 38, 209 
Clevelandia 178 

ios 178 
Clupeidx 39 
colias, Scomber 206 
colorado, Lutianus 103, 213 
compressa, Anchoyia 43. 44, 45 
concolor, Nexilarius 143, 215 

Scomberomorus 68 
Congrellus gilberti 34, 208 

nitens 34, 208 
proriger 34, 208 

coniceps, Murznesox 35, 208 
constellatus, Platophrys 199, 218 
corneta, Fistularia 5, 56, 57, 210 
corvineformis, Brachydeuterus 111 
Corvula macrops 125, 214 
crebripunctata, Pteroplatea 18, 207 
creolus, Serranus 98 
crescentalis, Pomacanthus 150 
crestonis, Teuthis 151, 216 
crocro, Pomadasis 109 
crossotus, Etropus 200, 218 
crumenophthalmus, Trachurops 75, 211 
crysos, Caranx 78 
cultrata, Anchoyvia 44 
culveri, Trachinotus 84, 211 
curema, Mugil 60, 210 
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curta, Anchovia 42, 209 
cyclolepis, Microgobius 174, 175 
Cyclopsetta querna 200, 218 
Cynoscion em UNE abe, 120, 125 

albus 119, 214 
othonopterus 119, 214 
phoxocephalus 120, 214 
predatorius 118, 214 
reticulatus 119, 214 
sSquamipinnis 118, 214 
stolzmanni 119, 214 

cyprinoides, Lophogobius 176 
Cypselurus callopterus 55, 210 

DacryLoscorip» 181, 206 
Dactyloscopus zelotes 181, 217 
Dector 188 
daspilotus, Pisoodonophis 5, 36, 208 Dasyatide 15 
Dasyatis dipterura 18 

longa 17, 18, 207 
dasycephalus, Galeichthys 25, 26, 208 declivifrons, Glyphisodon 143 
delalandi, Malacoctenus 189, 217 
delicatissima, Anchoyia 44 
deliciosa, Sciwna 132, 214 
dendritica, Ancylopsetta 199, 218 
depressa, Fistularia 55, 56, 210 
Diapterus dowii 113 
Diodon holacanthus 160, 216 

hystrix 161, 206 
Diodontidxw 160 
Diplectrum 4 

euryplectrum 97, 98, 212 
macropoma 97, 98, 212 
radiale 97, 98, 212 

diplotznia, Harpe 144, 215 
dipterura, Dasyatis 18 
dipus, Microdesmus 195, 218 
Discopyge ommata 15, 207 
dispilus, Halichwres 146, 215 
Dormitator maculatus 169, 216 
dormitor, Philypnus 168 
dorsalis, Citula 79, 211 

Galeus 7, 207 
Microspathodon 1438, 215 
Umbrina 133, 214 

dovii, Anisotremus 106, 107, 213 
Apogon 88, 89, 212 
Lycodontis 37, 209 
Opisthopterus 41, 209 

dowei, Anableps 51 
dowi, Exoceetus 55 

Selenaspis 26, 208 
Thalassophryne 187, 217 

dowii, Diapterus 113 
Eucinostomus 113 

dubius, Fierasfer 197, 218 
dumerili, Polyclemus 134, 135, 215 

29 
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ECHENEIDIDZ 150 

Echeneis naucrates 180, 217 

edentulus, Cetengraulis 47, 48 

effulgens, Larimus 5, 123, 214 

eigenmanni, Galeichthys 5, 21, 22, 23, 28, 208 

elater, Zalieutes 204, 218 

Elattarchus archidium 125, 214 

elattura, Netuma 29, 208 

elegans, Kyphosus 116, 213 

Eleotris abacurus 170 

zquidens 169 

amblyopsis 170 

pictus 169, 216 

pisonis 170 

elongata, Poecilia 50, 210 

elongatus, Brachydeuterus 111 

Menticirrhus 134, 215 

Symphurus 203, 218 

Elopide 39 

Elops saurus 39, 209 

Emblemaria nivipes 194, 217 

emblematicus, Microgobius 174, 175, 176, 217 

emmelane, Tachysurus 5, 30, 31, 208 

Engraulidide 42 

engymen, Cetengraulis 5, 48, 209 

Engyophrys sancti-laurentii 199, 218 

ensifera, Bairdiella 126, 214 

ensiferus, Centropomus 92, 94 

ensis, Sphyrena 62, 210 

entemedor, Narcine 15, 207 

Enypnias 174 

seminudus 173, 217 

Ephippidae 147 

Epinephelus analogus 96, 212 

labriformis 96, 212 

louti 95 

equatorialis, Raja 15, 207 

Eques viola 5, 128, 138, 215 

erate, Lobotes 100 

erethizon, Arothron 159 

Tetraodon 160 

ericymba, Stellifer 129, 214 

Esocidew 51 

Etropus crossotus 200, 218 

Eucinostomus californiensis 113, 114, 213 

dowii 113 

harengulus 114 

pseudogula 114 

eulepis, Microgobius 176 

Eumycterias punctatissimus 160, 216 

euryplectrum, Diplectrum 97, 98, 212 

Eyapristis 111 

evermanni, Synodus 49, 209 

evermanni, Tachysurus 5, 32, 208 

Evermannia 178 

panamensis 5, 178, 179, 217 

zosterura 178, 179, 217 

Evoplites 101 

Exoceetidm 55 

Exocceetus dowi 55 

Exonautes rufipinnis 55, 210 

FABER, Chetodipterus 147, 148 

falcatus, Trachinotus 84 

fasciatus, Genyanemus 134 

Prionodes 98, 212 

Felichthys panamensis 20, 207 

pinnimaculatus 20, 207 

fernandinus, Squalus 13 

Fierasfer affinis 197 

dubius 197, 218 

Fierasferids 197 

fischeri, Solea 201, 202 

Fistularia corneta 5, 56, 57, 210 

depressa 55, 56, 210 

petimba 56 

serrata 56 

tabacaria 57 

Fistulariide 55 

flaviguttatum, Lythrulon 105, 106, 213 

flavilatus, Pomacentrus 142, 215 

Fodiator acutus 55, 210 

fodiator, Tylosurus 52, 210 

fonsecensis, Achirus 201, 203, 218 

Solea 201, 202 

forbesi, Orthopristis 111 

formosa, Guentheridia 159, 216 

formosus, Tetraodon 159 

Tetrodon 158 

forsteri, Sphyrwena 62 

furcifer, Paranthias 95, 212 

furthi, Ilisha 40, 209 

Pellona 40 

Stellifer 127, 214 

furthii, Hemicaranx 77, 211 

Spheroides 158, 216 

Tachysurus 30, 31, 32, 33, 208 

GALEICHTHYS 21 

dasycephalus 25, 26, 208 

eigenmanni 5, 21, 22, 23, 28, 208 

gilberti 22, 23 

guatemalensis 25, 208 

jordani 22, 23, 28, 208 

lentiginosus 20, 207 

longicephalus 25, 26, 208 

peruvianus 21, 207 

platypogon 23 

seemanni 21 

xenauchen 5, 24, 208 

Galeidxw 5 

Galeocerdo tigrinus 9, 207 
Galeus californicus 7, 9 

dorsalis 7, 207 

Garmannia 173 

paradoxa 172, 173, 174, 217 

gentilis, Hypsoblennius 191, 192, 193 

Genyanemus fasciatus 134 

Genyoroge 101, 102 
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Germo alalunga 206 

Gerres aureolus 114, 115, 213 

brevimanus 115, 213 

lineatus 115 

olisthostomus 115 

peruvianus 115, 213 

Squamipinnis 114 

Gerridse 113 

gilberti, Citharichthys 200, 21S 

Congrellus 34, 208 

Galeichthys 22, 23 

Hypsoblennius 191, 192, 193, 194 

Kirtlandia 57, 58, 210 

gilli, Pomacentrus 5, 140, 141, 215 

Ginglymostoma cirratum 5, 207 

Ginglymostomide 5 

glaucostigma, Rhinobatus 14 

glaucus, Trachinotus 82, 83 

Glyphisodon declivifrons 143 

saxatilis 143, 215 

Gnathanodon speciosus 79, 211 

Gobiesocide 189 

Gobiesox gyrinus 189 

nudus 189 

rhodospilus 189, 217 

Gobiidae 167 

Gobionellus microdon 171, 217 

sagittula 171, 216 

Gobius 173, 174 

nicholsi 176 

soporator 171, 216 

goodei, Paralonchurus (Zaclemus) 135 

goodei, Polyclemus 5, 135, 215 

goodei, Urolophus 16, 207 

Gramma 98 

Grammistes 98 

grandisquamis, Upeneus 67, 211 

grandoculatus, Centropomus 90 

greenei, Porichthys 5, 184, 217 

gronoyii, Nomeus 84, 211 

grossidens, Lycengraulis 49 

guatemalensis, Galeichthys 25, 208 

guentheri, Hoplopagrus 101, 212 

Guentheridia 158, 159 

formosa 159, 216 

gulosus, Cathorops 33, 208 

Microgobius 176 

guttatus, Lutianus 103, 212 

Petrometopon 95 

Promicrops 96, 212 

Gymueleotris seminudus 170, 216 

gyrinus, Gobiesox 189 

HaMULIpz 104 

Hemulon caudimacula 105 

macrostomum 104 

mazatlanum 106 

parra 104, 105 

scudderi 104, 105, 213 

steindachneri 105, 213 

Halichwres dispilus 146, 215 

macgregori 5, 145, 215 

nicholsi 145 

sellifer 144, 215 

halleri, Urolophus 15, 207 

harengulus, Eucinostomus 114 

harengus, Querimana 61, 62, 210 

Harpe diplotenia 144, 215 

Hemicaranx atrimanus 75, 76, 211 

furthii 77, 211 

leucurus 77, 211 

zelotes 5, 76, 211 

Hemirhamphidsw 52 

Hemirhamphus balao 53 

brasiliensis 53, 5 

saltator 5, 53, 54, 210 

Hexanematichthys 21 * 

xenauchen 24 

Hippocampus ingens 57, 210 

Hippoglossina bollmani 197, 218 

sabanensis 199 

hippos, Caranx 77, 211 

hispidus, Tetraodon 157, 159, 160, 216 

histrio, Scorpwna 161, 216 

Holacanthus 151 

passer 150, 216 

strigatus 150 

holacanthus, Diodon 160, 216 

Holocentridw 64 

Holocentrus suborbitalis 66, 211 

Homesthes 193 

caulopus 5, 193, 194, 217 

hopkinsi, Xesurus 5, 155, 216 

Hoplopagrus guentheri 101, 212 

horrens, Prionotus 162, 165, 166, 216 

hospes, Mugil 60, 210 

humeralis, Cheetodon 149, 215 

Paralabrax 97, 212 

humile, Pristipoma 109 

humilis, Pristipoma 109 

hypophthalmus, Cathorops 33, 208 

Hypoplectrus lamprurus 97, 212 

Hypoprion 9 

Hyporhamphus poeyi 52 

roberti 53, 210 

unifasciatus 52, 210 

Hypsoblennius 193 

breyipinnis 193, 217 

gentilis 191, 192, 193 

gilberti 191, 192, 193, 194 
ionthas 193 

piersoni 5, 191, 217 

punctatus 193 

serutator 193 

striatus 192, 193, 217 

hystrix, Diodon 161, 206 

1c1sT1A, Bairdiella 126 

Ilisha furthi 40, 209 

panamensis 40 
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illecebrosus, Stellifer 5, 128, 129, 138, 214 

Ilypnus 178 

imiceps, Ophioscion 131, 214 

incilis, Mugil 59 
indefatigabile, Otophidium 196, 218 

inermis, Rabirubia 103, 213 

ingens, Hippocampus 57, 210 

inornatus, Microlepidotus 111 

Orthopristis 111 

insculpta, Netuma 27, 208 

insularum, Murzena 38 

interruptus, Anisotremus 107, 213 

ionthas, Cerdale 196, 215 

Hypsoblennius 193 

ios, Clevelandia 178 

Isaciella 111 

ischana, Anchovia 42, 43, 209 

Isopisthus 117, 122 

affinis 117 

parvipinnis 117 

remifer 117, 213 

JENKINSI, Synodus 450 

jordani, Galeichthys 22, 23, 28, 208 

jordani, Lutianus 5, 101, 102, 212 

jordani, Neomenis 102 

KATHETOSTOMA AVERRUNCUS 181, 217 

kennedyi, Trachinotus 84, 211 

kessleri, Netuma 26, 208 

Kirtlandia 57 

gilberti 57, 58, 210 

pachylepis 57, 210 

vagrans 57 
klunzingeri, Achirus 200, 201, 218 

kneri, Pristipoma 110 

Kyphoside 116 

Kyphosus analogus 116 

elegans 116, 213 

Lapripz 144 

labriformis, Epinephelus 96, 212 

Lampris luna 206 

lamprurus, Hypoplectrus 97, 212 

Larimus acclivis 123, 124, 214 

argenteus 123, 124, 214 

effulgens 5, 123, 214 

pacificus 124, 214 

lateralis, Philypnus 167, 168, 216 

laticlavinus, Xesurus 155 

latifrons, Syacium 199, 218 

latus, Caranx 78, 79 

leei, Symphurus 204, 218 

lentiginosa, Murena 39, 209 

lentiginosus, Galeichthys 20, 207 

Lepophidinm prorates 196, 218 

Leptocephalide 34 

lepturus, Trichiurus 70, 211 

leuciscus, Brachydeuterus 109, 213 

leucurus, Hemicaranx 77, 211 

leucorhynchus, Rhinobatus 14, 207 

libertate, Opisthonema 40, 209 

lineatus, Gerres 115 

liropus, Tachysurus 29, 30, 31 

lobatus, Spheroides 156 

Lobotes 100 

auctorum 100 

erate 100 

pacificus 5, 100, 212 

surinamensis 100, 101 

Lobotid 100 

longa, Dasyatis 17, 18, 207 

longicephalus, Galeichthys 25, 26, 208 

longurio, Scoliodon 12, 207 

Lophiomus caulinaris 204, 218 

setigerus 204 

Lophogobius cyprinoides 176 

louti, Epinephelus 95 

loxias, Prionotus 162, 216 

lucasanum, Thalassoma 146, 215 

lucida, Anchovia 42, 43, 209 

lucretiw#, Aboma 174, 217 

lugubris, Caranx 206 

luna, Lampris 206 

lunulatus, Mustelus 5, 6 7, 8, 207 

Lutianidx 101 

Lutianus 101, 102 

aratus 103, 213 

argentiventris 103, 212 

colorado 103, 213 

(Eyoplites) viridis 101, 102 

guttatus 103, 213 

jordani 5, 101, 102, 212 

novemfasciatus 102, 212 

Lycengraulis grossidens 49 

poeyi 49, 209 

Lycodontis dovii 37, 209 

verrilli 37, 209 

Lythrulon flaviguttatum 105, 106, 215 

opalescens 105, 106 

MACCLELLANDI, Bregmaceros 197, 218 

macgregori, Halichwres 5, 145, 215 

maclura, Pteroplatea 18 

macracanthus, Pomadasis 110, 213 

macrocephalus, Mnierpes 189, 217 

macrolepidota, Anchovia 47, 209 

macropoma, Diplectrum 97, 98, 212 

macrops, Corvula 125, 214 

Opisthopterus 41, 209 

macrostomum, Hemulon 104 

maculatus, Dormitator 169, 216 

Scomberomorus 68, 69 

maculicauda, Orthosteechus 106, 213 

maculosa, Thalassophryne 188 

magdalenm, Paralichthys 198 

Malacoctenus delalandi 189, 217 

Manta birostris 206 

margaritatus, Porichthys 184, 185, 217 

marginatus, Caranx 78, 211 
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marmoratus, Symbranchus 34, 20S Murenesox coniceps 35, 208 
matoides, Teuthis 15] savanna 35 
mazatlanum, Hamulon 106 Muranids 37 
mazatlanus, Achirus 200, 201 Mustelus lunulatus 5, 6, 7, 8, 207 
medius, Centropomus 90 Mycteroperca boulengeri 97, 212 

Peprilus 88, 212 Myliobatids 18 
medusicola, Caranx 78, 79 Myliobatis asperrimus 5, 19, 207 
melanopus, Arius 29 Myrichthys tigrinus 35, 208 

Tachysurus 29, 31, 32 Myridew 35 
melanotis, Murzena 38 Myripristis occidentalis 64, 65, 210 
Menidia 57 pecilopus 64, 65, 210 
Menticirrhus elongatus 134, 215 Myrophis punctatus 35 

nasus 133, 134, 215 vafer 35, 208 

panamensis 133, 134, 215 mystes, Scorpwna 161, 216 
simus 133 mysticetus, Cetengraulis 47, 48, 209 

miarcha, Anchovia 42, 209 

Microdesmus 195, 196 NARCINE ENTEMEDOR 15, 207 
dipus 195, 218 Narcobatidw 15 

retropinnis 195, 218 narinari, Aetobatus 18, 207 

microdon, Gobionellus 171, 217 naso, Anchovia 5, 43, 209 

Microgobius 177 naso, Stolephorus 43 

eyclolepis 174, 175 nasus, Menticirrhus 133, 134, 215 

emblematicus 174, 175, 176, 217 naucrates, Echeneis 180, 217 

eulepis 176 naufragium, Balistes 152, 153, 216 

gulosus 176 Nebris 122 

miraflorensis 5, 176, 217 occidentalis 122, 214 

signatus 175, 176 zestus 122 

thalassinus 175, 176 nebulosus, Urolophus 15 

Microlepidotus 111 Nematistiida 70, 206 

; inornatus 111 Nematistius pectoralis 70, 211 

Micropogon altipinnis 132, 215 Neoconger vermiformis 35, 208 

Microspathodon cinereus 144 Neomenis 101 
dorsalis 143, 215 jordani 102 

miraflorensis, Microgobius 5, 176, 217 Netuma 24 

minor, Stellifer 128 elattura 29, 208 

Mnierpes macrocephalus 189, 217 insculpta 27, 208 

Mola mola 206 kessleri 26, 208 

mola, Mola 206 oscula 28, 29, 208 

monophthalmus, Auchenopterus 189, 217 planiceps 20, 22, 27, 28, 29, 208 

mordax, Sagenichthys 5, 121, 2)4 platypogon 27, 28, 208 

Mugil cephalus 59, 210 Nexilarius concolor 143, 215 

curema 60, 210 nicaraguensis, Carcharias 12 

hospes 60, 210 nicholsi, Gobius 176 

incilis 59 Halichewres 145 

thoburni 59, 210 nigrescens, Centropomus 90, 212 

Mugilidw 59 nigripinnis, Rypticus 100, 212 

Mullid# 67 nigrirostris, Chetodon 148, 215 

multiguttatus, Alphestes 96, 97, 212 nitens, Congrellus 34, 208 - 

multiradiatus, Tachysurus 32, 33, 208 nitidus, Brachydeuterus 109, 111, 213 

mundeola, Anchovia 5, 43, 44, 45, 46, 209 nivipes, Emblemaria 194, 217 

mundeolus, Stolephorus 44 Nomeus gronoyii 84, 211 

mundus, Oligoplites 70, 72, 73, 74, 211 notatus, Chromis 140 

Urolophus 16, 17, 207 : Porichthys 184, 185 

Murena argus 38 notospilus, Pseudojulis 145, 146, 215 

clepsydra 5, 38, 209 novemfasciatus, Lutianus 102, 212 

insularum 38 nudus, Gobiesox 189 

lentiginosa 39, 209 
melanotis 38 OCCIDENTALIS, Myripristis 64, 65, 210 

panamensis 37 Nebris 122, 214 

Murenesocide 35 ocyurus, Sectator 116, 213 
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Odontognathus panamensis 41, 209 

Odontoscion xanthops 5, 124, 214 

cerstedii, Selene 81, 211 

Ogilbia ventralis 197, 218 

oglinum, Opisthonema 40 

Oligoplites altus 72, 73, 74, 211 

mundus 70, 72, 73, 74, 211 

refulgens 5, 73, 74, 211 

saurus 70, 72, 73, 74, 211 

olisthostomus, Gerres 115 

.ommata, Discopyge 15, 207 

opalescens, Lythrulon 105, 106 

opercularis, Anchovia 42, 209 

Polydactylus 63, 64, 210 

Ophichthus triserials 37, 208 

zophochir 37, 209 

Ophichthyidz 35 

Ophidiide 196 

Ophioscion imiceps 131, 214 

scierus 131, 214 

simulus 5, 130, 131, 214 

strabo 130, 131, 214 

typicus 129, 131, 214 

Ophisoma balearicum 34 

Ophisurus xysturus 35 

Opisthognathidsw 180 

Opisthognathus punctatum 180, 217 

Opisthonema libertate 40, 209 

oglinum 40 

Opisthopterus dovii 41, 209 

macrops 41, 209 

orqueta, Chloroscombrus 82, 211 

Orthopristis 111 

brevipinnis 111, 213 

chalceus 110, 213 

forbesi 111 

inornatus 111 

Orthostcechus maculicauda 106, 213 

oscitans, Stellifer 127 

oscula, Netuma 28, 29, 208 

osculus, Tachisurus 29 

othonopterus, Cynoscion 119, 214 

Otophidium indefatigabile 196, 218 

ovale, Syacium 199, 218 

PACHYLEPIS, Kirtlandia 57, 210 

pacifici, Anisotremus 106, 107, 213 

Batrachoides 181, 182, 217 

pacificus, Larimus 124, 214 

pacificus, Lobotes 5, 100, 212 

pacificus, Tylosurus 52, 210 

paloma, Trachinotus 84, 211 

palometa, Peprilus 85, 212 

panamensis, Anchovia 43, 44, 45, 209 

Atherinella 59, 210 

Azevia 200, 218 

panamensis, Evermannia 5, 178, 179, 217 

panamensis, Felichthys 20, 207 

Tlisha 40 

Meuticirrhus 133, 134, 215 

panamensis, Murena 37 

Odontognathus 41, 209 

Parapsettus 148, 215 

Pellona 40 

Petrometopon 95, 212 

Pomadasis 109, 213 

Rabula 37, 209 

Solea 201, 202 

pannosa, Scorpena 161, 216 

paradoxa, Garmannia 172, 173, 174, 217 

Paralabrax humeralis 97, 212 

Paralichthys adspersus 197 

estuarius 198 

magdalenz 198 

sinalow 197, 198 

woolmanni 197, 198, 218 

Paralonchurus 136, 137 

petersi 135, 136, 215 

(Zaclemus) goodei 135 

Paranthias furcifer 98, 212 

Parapsettus panamensis 148, 215 

parra, Hemulon 104, 105 

parvipinnis, Isopisthus 117 

passer, Holacanthus 150, 216 

pectoralis, Nematistius 70, 211 

pedimacula, Centropomus 90, 212 

Pellona furthi 40 

panamensis 40 

Peprilus medius 88, 212 

palometa 85, 212 

snyderi 5, 87, 212 

perrico, Pseudoscarus 146, 215 

perspicillaris, Tetraodon 159 

peruanus, Polyclemus 135 

peruvianus, Galeichthys 21, 207 

Gerres 115, 213 

petersi, Paralonchurus 135, 136, 215 

petimba, Fistularia 56 

Petrometopon guttatus 95 

panamensis 95, 212 

Philypnus 168 

dormitor 168 

lateralis 167, 165, 216 

phoxocephalus, Cynoscion 120, 214 

picturatus, Trachurus 206 

pictus, Eleotris 169, 216 

piersoni, Hypsoblennius 5, 191, 217 

pinnimaculatus, Felichthys 20, 207 

pisonis, Eleotris 170 

Pisoodonophis daspilotus 5, 36, 208 

planiceps, Netuma 20, 22, 27, 28, 29, 208 

platophrys, Citharichthys 200, 215 

Platophrys constellatus 199, 218 

Platypodon 11 

platypogon, Netuma 23, 27, 28, 208 

Pleuronectide 197 

plumieri, Scorpwna 161 

Peecilia boucardii 51, 210 

elongata 50, 210 

Peeciliides 50 
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pecilopus, Myripristis 64, 65, 210 
poeyi, Hyporhamphus 52 

Lycengraulis 49, 209 
politus, Spheroides 157, 158 
Polyelemus 135 

dumerili 134, 135, 215 

goodei 5, 135, 215 

peruanus 135 

rathbuni 135, 215 
Polydactylus approximans 63, 210 

opercularis 63, 64, 210 
polylepis, Balistes 152, 153, 216 
Polynemida 63 
Pomacanthus crescentalis 150 

zonipectus 150, 215 
Pomacentridw 139 
Pomacentrus flavilatus 142, 215 

gilli 5, 140, 141, 215 
rectifrenum 140, 141, 142, 215 

Pomadasis 111] 

bayanus 109, 213 

branicki 110, 213 

crocro 109 

macracanthus 110, 213 

panamensis 109, 213 
Pomadasys 100 
Porichthys greenei 5, 184, 217 

margaritatus 184, 185, 217 

notatus 184, 185 

predatorius, Cynoscion 118, 214 
Priacanthidx 101 

Priacanthus serrula 212 

Prionodes fasciatus 98, 212 

Prionotus 4 

albirostris 162, 216 

birostratus 165 

horrens 162, 165, 166, 216 

loxias 162, 216 

quiescens 162, 216 

ruscarius 5, 162, 163, 165, 216 
tribulus 162, 165 

xenisma 162, 216 

Pristide 14 

Pristipoma humile 109 

humilis 109 

kneri 110 

Pristis zephyreus 14, 207 

proboscideus, Chwnomugil 61, 210 

Promicrops guttatus 96, 212 

prorates, Lepophidium 196, 218 

proriger, Congrellus 34, 208 

pseudogula, Eucinostomus 114 

Pseudojulis notospilus 145, 146, 215 
Pseudopriacanthus serrula 101 

Pseudoscarus perrico 146, 215 

Pteroplatea crebripunctata 18, 207 

maclura 18 

tava 18 

punctatissimus, Eumycterias 160, 216 

punctatum, Opisthognathus 180, 217 

(89) 

punetatus, Aypsoblennius 193 
Myrophis 35 

Xesurus 155 

QUADROCELLATA, Ancylopsetta 199 
Querimana harengus 61, 62, 210 
querna, Cyclopsetta 200, 218 
quiescens, Prionotus 162, 216 

RABIRUBIA INERMIS 103, 213 
Rabula panamensis $7, 209 
radiale, Diplectrum 97, 98, 21 
Raja equatorialis 15, 207 
Rajide 15 

Ramularia 199 

rastralis, Anchoyia 5, 42, 209 
rastralis, Stolephorus 42 
rathbuni, Polyclemus 135, 215 
rava, Pteroplatea 18 
rectifrenum, Pomacentrus 140, 141, 142, 215 
refulgens, Oligoplites 5, 73, 74, 211 
remifer, Isopisthus 117, 213 

Remora albescens 206 

remora 180, 217 

remora, Remora 180, 217 

reticulata, Thalassophryne 186, 188, 217 
reticulatus, Cynoscion 119, 214 

retropinnis, Microdesmus 195, 218 

retrosella, Apogon 89 

Rhegma 98 

thaumasium 5, 99, 212 

Rhegmatinz 99 

Rhinobatidaw 14 

Rhinobatus glaucostigma 14 

leucorhynchus 14, 207 

rhodopus, Trachinotus 82, 83, 211 

rhodospilus, Gobiesox 189, 217 

rivulatus, Cirrhites 139, 215 

robalito, Centropomus 90, 91, 92, 94, 212 

roberti, Hyporhamphus 53, 210 
rogersi, Urolophus 16 

rubropunctatus, Scartichthys 194, 217 
rufipinnis, Exonautes 55, 210 

Rupiscartes atlanticus 194, 217 

ruscarius, Prionotus 5, 162, 163, 165, 216 

russula, Scorpwna 161, 216 

Rypticinss 98, 99 

Rypticus 98 

nigripinnis 100, 212 

is] 

SABANENSIS, Hippoglossina 199 

Sagenichthys 122, 137 

ancylodon 121] 

mordax 5, 121, 214 

sagittula, Gobionellus 171, 216 

saltator, Hemirhamphus 5, 53, 54, 210 

saneti-laurentii, Engyophrys 199, 218 

sanguineus, Antennarius 204, 218 

Sarda chilensis 68, 211 

January 30, 1904, 
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Sardinella stolifera 39, 209 

saurus, Elops 39, 209 

Oligoplites 70, 72, 73, 74, 211 

savanna, Mursnesox 35 

saxatilis, Glyphisodon 143, 215 

scapularis, Tylosurus 51, 210 

Scaridwe 146 

Scartichthys rubropunctatus 194, 217 

Searus 4 

Sciadeichthys troscheli 26, 208 

Sciwna deliciosa 132, 214 

Sciwnide 117 

scierus, Ophioscion 131, 214 

scituliceps, Synodus 50, 209 

Scoliodon longurio 12, 207 

Scomber colias 206 

Scomberomorus concolor 68 

maculatus 68, 69 

sierra 68, 69, 211 

Scombridx 68 

Scorpena histrio 161, 216 

mystes 161, 216 

pannosa 161, 216 

plumieri 161 

russula 161, 216 

Scorpenide 161 

serutator, Hypsoblennius 193 

scudderi, Hemulon 104, 105, 213 

scutum, Achirus 202, 218 

Sectator ocyurus 116, 213 

seemanni, Arius 22 

Galeichthys 21 

Selenaspis dowi 26, 208 

Selene crstedii 81, 211 

vomer 81, 82, 211 

sellifer, Halichwres 144, 215 

seminudus, Enypnias 173, 217 

Gymneleotris 170, 216 

Serranidsw 95 

Serranus albomaculatus 97 

creolus 98 

serrata, Fistularia 56 

serrula, Pseudopriacanthus 101, 212 

setigerus, Lophiomus 204 

setipinnis, Vomer 80, 211 

setosus, Tetraodon 159 

sierra, Scomberomorus 68, 69, 211 

Sigmurus vermicularis 132, 214 

signatus, Microgobius 175, 176 

Silurids 20 

simulus, Ophioscion 5, 130, 131, 214 

simus, Menticirrhus 133 

sinalow, Paralichthys 197, 198 

Siphostoma auliscus 57, 210 

snyderi, Peprilus 5, 87, 212 

Solea fischeri 201, 202 

fonsecensis 201, 202 

panamensis 201, 202 

Soleids 200 

soporator, Gobius 171, 216 

Sparide 112 
speciosus, Gnathanodon 79, 211 

Spheroides 158, 159 

angusticeps 156, 216 

annulatus 156, 157, 158, 159, 216 

furthii 158, 216 

lobatus 156, 216 

politus 157, 158 

testudineus 156, 216 

Sphyrzna ensis 62, 210 

forsteri 62 

Sphyrenidx 62 

Sphyrna tiburo 13, 207 

tudes 13, 207 

zygeena 13, 207 

Sphyrnide 13 

spilopterus, Citharichthys. 200 

spinifera, Anchovia 46, 209 

spixii, Vomer 80 

Squalide 13 

Squalus 13 

fernandinus 13 

sucklii 13, 207 

squamipinnis, Cynoscion 118, 214 

Gerres 114 

starksi, Anchovia 5, 43, 209 

starksi, Stolephorus 43 

steindachneri, Hemulon 105, 213 

steindachneri, Tachysurus 5, 29, 30, 208 

Stellifer 128 

ericymba 129, 214 

furthi 127, 214 

illecebrosus 5, 128, 129, 138, 214 

minor 128 

oscitans 127, 214 

zestocarus 5, 129, 214 

Stolephorus mundeolus 44 

naso 43 

rastralis 42 

starksi 43 

stolifera, Sardinella 39, 209 

stolzmanni, Cynoscion 119, 214 

Tylosurus 52, 210 

strabo, Ophioscion 130, 131, 214 

striatus, Hypsoblennius 192, 193, 217 

strigatus, Antennarius 204, 218 

Holacanthus 150 

suborbitalis, Holocentrus 66, 211 

sucklii, Squalus 13, 207 

surinamensis, Anisotremus 107 

Batrachoides 181, 182, 183 

Batrachus 182 

Lobotes 100, 101 

Syacium latifrons 199, 218 

ovale 199, 218 

Symbranchide 34 

Symbranchus marmoratus 34, 208 

Symphurus 4 

atramentatus 203, 218 

atricaudus 204, 218 
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Symphurus, elongatus 203, 218 

leei 204, 218 

Syngnathidw 57 

Synodontide 49 

Synodus evermanni 49, 209 

jenkinsi 50 

Scituliceps 50, 209 

TABACARIA, Fistularia 57 

Tachisurus osculus 29 

Tachysurus 29, 30, 31, 34 

emmelane 5, 30, 31, 208 

evermanni 5, 32, 208 

furthii 30, 31, 32, 33, 208 

liropus 29, 30, 31 

melanopus 29, 31, 32 

multiradiatus $2, 33, 208 

steindachneri 5, 29, 30, 208 

twniatus, Anisotremus 108, 213 

taurinus, Calamus 112, 113 

testudineus, Spheroides 156 

Tetraodon 159 

aerostaticus 159 

erethizon 160 

formosus 159 

hispidus 157, 159, 160, 216 

perspicillaris 159 

setosus 159 

Tetraodontids 156, 158 

Tetrodon formosus 158 

tetrophthalmus, Anableps 51 

Teuthidide 151 

Teuthis bahianus 151 

erestonis 151, 216 

matoides 151 

thalassinus, Microgobius 175, 176 

Thalassoma lucasanum 146, 215 

Thalassophryne 188 

amazonica 188 

dowi 187, 217 

maculosa 188 

reticulata 186, 188, 217 

thaumasium, Rhegma 5, 99, 212 

thoburni, Mugil 59, 210 

Thunnus thynnus 206 

thynnus, Thunnus 206 

Thyrina 57 

tiburo, Sphyrna 13, 207 

tigrinus, Galeocerdo 9, 207 

Myrichthys 35, 208 

Trachinotus carolinus 84 

culveri 84, 211 

falcatus 84 

glaucus 82, 83 

kennedyi 84, 211 

paloma 84, 211 

» rhodopus 82, 83, 211 

Trachurops crumenophthalmus 75, 211 

Trachurus picturatus 206 

trachurus 206 

trachurus, Trachurus 206 

tribulus, Prionotus 162, 165 

Trichiurids 70 

Trichiurus lepturus 70, 211 

Triglide 162 

triserialis, Ophichthus 37, 208 

troscheli, Sciadeichthys 26, 208 

truncata, Belone 52 

tudes, Sphyrna 13, 207 

Tylosurus 4 

fodiator 52, 210 

pacificus 52, 210 

scapularis 51, 210 

stolzmanni 52, 210 

Tyntlastes brevis 180, 217 

typicus, Ophioscion 129, 131, 214 

UMBRIFER, Urolophus 15 

Umbrina analis 133 

dorsalis 133, 215 

xanti 133, 215 

undecimalis, Centropomus $9, 212 

unifasciatus, Hyporhamphus 52, 210 

unionensis, Centropomus 90, 92, 212 

Upeneus grandisquamis 67, 21] 

Uranoscopide 181 

Urolophus aspidurus 16, 17, 207 

asterias 16 

goodei 16, 207 

halleri 15, 207 

mundus 16, 17, 207 

nebulosus 15 

rogersi 16 

umbrifer 15 

vArER, Myrophis 35, 208 

vagrans, Kirtlandia 57 

velox, Carcharias 5, 9 

velox, Carcharinus 9 

ventralis, Ogilbia 197, 218 

vermicularis, Sigmurus 132, 214 

vermiformis, Neoconger 35, 208 

verres, Balistes 5, 153, 154, 216 

verrilli, Lycodontis 37, 209 

vinctus, Caranx 77, 211 

viola, Eques 5, 128, 138, 215 

virginicus, Anisotremus 108 

viridis, Centropomus 89 

Lutianus (Evoplites) 101, 102 

Vomer setipinnis 80, 211 

spixii 80 

vomer, Selene 81, 82, 211 

vulpes, Albula 39, 209 

WOOLMANNI, Paralichthys 197, 198, 218 

XANTHOPS, Odontoscion 5, 124, 214 

xanti, Umbrina 133, 215 

Xenichthys 103, 213 

xenauchen, Galeichthys 5, 24, 208 
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xenauchen, Hexanematichthys 2+ 

Xenichthys agassizii 104 

xanti 103, 213 

xenops 103 

xenisma, Prionotus 162, 216 

xenops, Xenichthys 103 

Xesurus clarionis 155 

hopkinsi 5, 155, 216 

laticlavius 155 

punctatus 155 

Xystema cinereum 114, 213 

xyster, Zapteryx 15, 207 

xysturus, Ophisurus 35 

CALIFORNIA ACADEMY OF SCIENCES 

ZALIEUTES ELATER 204, 218 

Zalypnus 175 

Zapteryx xyster 15, 207 

zelotes, Hemicaranx 5, 76, 211 

zelotes, Dactyloscopus 181, 217 

zephyreus, Pristis 14, 207 

zestocarus, Stellifer 5, 129, 214 

zestus, Nebris 122 

zonatus, Chetodipterus 147, 148, 215 

zonipectus, Pomacanthus 150, 215 

zophochir, Ophichthus 37, 2°9 

zosterura, Evermannia 178, 179, 217 

zygena, Sphyrna 13, 207 

ERRATA. 

74, 12th line from bottom, after ‘‘ Jordan and Starks,’’ insert Plate XII, Fig. 21. 

read crumenophthalmus. 

read leuciscus. 

135, 17th line, for ‘‘Polyclemus fasciatus’? read Polyclemus dumerili. 

Page 5, 21st line, for ‘‘Hemiramphus’”’ read Hemirhamphus. 

Page 21, roth line from bottom, for ‘‘Azg. 7’’ read Fig. 8. 

Page 22, 17th line, for ‘‘G. planiceps’’ read Netuma planiceps. 

Page 23, 2nd line, for ‘‘G. platypogon’’ read Netuma platypogon. 

Page 24, 2nd line, for ‘‘Fzg. 8” read Fig. 7. 

Page 43, 7th line from bottom, for ‘“4. zschanus’’ read A. zschana. 

Page 

Page 75, 14th line from bottom, for ‘‘ crumenopthalmus 

Page 111, 20th line, for ‘‘elongatus’’ 

Page 128, 6th line, for ‘‘Ste//iferus’”’ read Stellifer. 

Page 133, 21st and 22nd lines, for ‘‘Mentictrrus’’ read Menticirrhus. 

Page 134, 1st and 26th lines, for ‘‘enticirrus’’ read Menticirrhus. 

Page 

Page 159, 4th line, for ‘‘evethizon’’ read hispidus. 

Remove parentheses from names of authorities for the following species: A/ustelus lunulatus 

(page 5), Pristis zephyreus, Rhinobatus leucorhynchus (page 14), Zapteryx xyster, Raja equa- 

torialis, Narcine entemedor, Discopyge ommata, Urolophus hallert (page 15), Urolophus goodeit, 

Urolophus aspidurus (page 16), Pteroplatea crebripunctata (page 18), MLyliobatis asperrimus 

(page 19), Galeichthys peruvianus (page 21). 

Enclose in parentheses names of authorities for: Galeus dorsalis (page 7), Scoliodon longurio 

(page 12). pag 
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